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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SKYPILOT NETWORKS INC.
2055 LAURELWOOD ROAD 2™ FLOOR
SANTA CLARA, CA 95054-2747

EUT DESCRIPTION: DUAL BAND 802.11 a/b/g BASED, FIXED WIRELESS NODE
MODEL: SP-3600
SERIAL NUMBER: F07020007
DATE TESTED: OCTOBER 29-31, 2007 AND FEBRUARY 05, 2008
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E No Non-Compliance Noted
RSS-210 Issue 7 Annex 9 and RSS-GEN Issue 2 No Non-Compliance Noted

Compliance Certification Services, Inc. tested the above equipment in accordance with the
requirements set forth in the above standards. The test results show that the equipment tested
is capable of demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by Compliance Certification Services and all revisions are
duly noted in the revisions section. Any alteration of this document not carried out by
Compliance Certification Services will constitute fraud and shall nullify the document. No part of
this report may be used to claim product certification, approval, or endorsement by NVLAP,
NIST, or any government agency.

Approved & Released For CCS By: Tested By:
/A ek
THU CHAN CHIN PANG
EMC SUPERVISOR EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 2, and RSS-210 Issue 7.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be
viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY

41. MEASURING INSTRUMENT CALIBRATION

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

4.2. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Radiated Emission, 30 to 200 MHz +/- 3.3 dB
Radiated Emission, 200 to 1000 MHz +4.5/-2.9dB
Radiated Emission, 1000 to 2000 MHz +4.5/-2.9dB
Power Line Conducted Emission +/- 2.9 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

This device is a Dual band WLAN radio operating in the 5.27 to 5.32GHz 802.11a and 2.4GHz
802.11b/g. The 5GHz radio uses a proprietary mesh protocol and the 2.4GHZ radio uses the
standard WiFi protocol.

The radio module is manufactured by SkyPilot.

5.2 MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

5250 to 5350 MHz Authorized Band

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
5270 - 5320 802.11a 11.36 13.68

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a panel antenna with a maximum gain of 16.5 dBi. It is used for point-to-point
operation.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was SpCpeSw, Ver.4. This embedded software
provides for the discovery protocol, link management (including modulation selection) and
management software.

5.5. WORST-CASE CONFIGURATION AND MODE

The worst-case channel is determined as the channel with the highest output power. The
highest measured output power was at 5280 MHz.

The worst-case data rate for this channel is determined to be 6 Mb/s, based on previous
experience with WLAN product design architectures.
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REPORT NO: 07U11219-1B
FCC ID: RV7-SC4120

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCC ID
Laptop PC QuickNote A929 GAYR22190154 DoC
PC AC Adapter Lite-on PA-1900-05 250109400C N/A
Electronics
EUT AC Adapter UNIFIVE UIB336-24 1567 N/A
Mouse Logitech MUB48 LTC95102432 DoC
POE Adapter SkyPilot POE 640-00009-01 N/A
/0 CABLES
1/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC 1 USI115 Unshielded 1.2m N/A
2 DC 1 DC Unshielded Im N/A
3 Data In 1 RJ45 Unshielded 1.2m N/A
4 Data out 1 RJ45 Unshielded 1.8m N/A
TEST SETUP

The test software was utilitized to controls the EUT.
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SETUP DIAGRAM FOR TESTS

AC Adapter AC Adapter

/-

115VAC 60Hz
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this
report:

TEST EQUIPMENT LIST
Description Manufacturer Model Asset Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 8/7/2008
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00589 9/28/2008
Horn, 1-18GHz EMCO 3115 C00872 4/15/2008
Preamplifier, 26.5 GHz Agilent / HP 8449B C01063 9/27/2008
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 8/7/2008
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00589 9/28/2008
Horn, 1-18GHz EMCO 3115 C00872 4/15/2008
Preamplifier, 26.5 GHz Agilent / HP 8449B C01063 9/27/2008
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 1/27/2008
LISN, 30 MHz FCC LISN-50/250-25-2 N02625 10/25/2008
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01016 9/29/2008
Preamplifier, 1300 MHz Agilent / HP 8447D NA 5/9/2008
EMI Receiver, 2.9 GHz Agilent / HP 8542E C00957 6/12/2008
RF Filter Section, 2.9 GHz Agilent / HP 85420E C00958 6/12/2008
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00980 9/28/2008
7.6 GHz High Pass Filter Micro Tronics HPM13350 1 CNR
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6.1.

6.1.1. 26 dB and 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

802.11a MODE IN THE 5.2 GHz BAND

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the measured bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal bandwidth function is utilized.

RESULTS
Channel Frequency | 26 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 5270 18.385 16.3323
Middle 5280 21.113 16.4938
High 5320 20.626 16.4961
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26 dB and 99% BANDWIDTH

BANDWIDTH LOW CH

W Agilenf 15:51:22 Oct 30, 2007

|FrequhanneI |

Ch Freq 5.27 GHz

Oceupied Bandwidth

RT
Trig  Free
|

I Center Freq
527000000 GHz

Project: 0711218
Ref 20 dBm Atten 20 dB

| Start Freq
524500000 GHz

#Samp

Log

Stop Freq
£.29500000 GHz

10

dB/

CF Step

5.00000000 MHz

M Auta Ian|

Freq Offset

Center 5.270 00 GHz

Span 50 MHz

#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms (601 pts)

0.00000000 Hz

16.3323 MHz

Transmit Freg Error -69.065 kHz
% dB Bandwidth 18.3585 MHz"

Occupied Bandwidth Occ BYY % Pwr 99.00 %

xdB  -26.00 dB

Signal Track
On Off
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BANDWIDTH MID CH

e Agilent 15:52:80 Oct 30, 2007 R T [Freg/Channel |
I ]

Ch Freg 5.28 GHz Trig  Free

Dccupied Bandwidth I |

Center Freq
£.28000000 GHz

| Start Freqg
525500000 GHz

Project: 07U11219

Ref 20 dBm Atten 20 dB
ESamp Stop Freg
Log 530500000 GHz
10

e CF Step
offst il 5.00000000 MHz
o G T P [futo Man|

dB {0 1. L
| i Freq Offset
Center 5.280 00 GHz Span 50 MHz || 700000000 Hz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms (601 pts)

; ; Signal Track
Occupied Bandwidth Occ BW % Pwr 8900 % o, o

16.4938 MHz ndB 260048

Transrmit Freg Errar 9.958 kHz
# dB Bandwidth 21.113 MHz*
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BANDWIDTH HIGH CH
@ Agilent 15:53:35 Oct 30, 2007 R T |Fre§fChanneI I

| |
Ch Freg 532 GHz Trig  Free 5 S%ESSEBDF{;HQZ

Occupied Bandwidth I
| Start Freq
- £.29500000 GHz
Project: 0711218
Ref 20 dBm Atten 20 dB
ESamp) Stop Freq
Log il 5.34500000 GHz

10 i

" CF Step
500000000 MHz

Auta Man)

| | | Freq Offsat

| |
Center 5.320 00 GHz Span 50 MHz |[ 000000000 Hz

#Res BW 200 kHz #\WVBW 620 kHz #Sweep 100 ms (601 pts)

. . Signal Track
Occupied Bandwidth Occ BW % Pwr 8900 % |[fop, o

16.4961 MHz xdB  -26.00dB

Transmit Freq Error S12.121 kHz
# dB Bandwidth 20,626 MHz*
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6.1.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (1 & 2)

IC RSS-210 A9.2 (1 & 2)

For the 5.25-5.35 GHz band, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26-dB
emission bandwidth in MHz.

If transmitting antennas of directional gain greater than 6 dBi are used, both the peak transmit
power and the peak power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi..

The antenna gain is 16.5dBi, so the limit is 24dBm — (16.5 — 6.0) = 13.5dBm

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NIl) Devices — Part 15, Subpart E,
August 2002.

The transmitter output operates continuously therefore Method # 1 is used.
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RESULTS

Limit in 5250 to 5350 MHz Band
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Channel | Frequency Fixed B 11+10 Log B Antenna Limit
Limit Limit Gain
(MHz) (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5270 24 16.3323 2313 16.50 12.63
Mid 5280 24 16.4938 2317 16.50 12.67
High 5320 24 16.4961 2317 16.50 12.67
Results
Channel | Frequency Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 5270 11.22 12.63 -1.41
Mid 5280 11.36 12.67 -1.31
High 5320 11.12 12.67 -1.55
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OUTPUT POWER

OUTPUT POWER LOW CH

W Agilenf 18:34:08 Oct 30, 2007

|FrequhanneI |

Ch Freq 5.32 GHz

Channel Power

Project: 0711218

Ref 30 dBm Atten 30 dB

#Samp

T

Log

10

R T
- I Center Freq
Tl”g FTE ‘ 532000000 GHz
| Start Freq
£.30350000 GHz
Stop Freq
533650000 GHz

dB/

Auto

Center 5.270 000 0 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 33 MHz

CF Step
330000000 MHz

Freq Offset
0.00000000 Hz

Ilan|

Sweep 20 ms (601 pts)

Channel Power

11.22 dBm /22.0000 MHz

On

Power Spectral Density

Signal Track

Off

-62.20 dBm/Hz
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OUTPUT POWER MID CH

6 Agilent 18:56:57 Oct 30, 2007

R T |FrquChanneI |

Ch Freg

Channel Power

5.32 GHz

Center Freq

Trig  Free fl = 35000000 GHz

| Start Freqg

Project: 07U11219

Ref 30 dBm Atten 30 dB

5.30350000 GHz

ESamp)

Stop Freg

5.33650000 GHz

Log
10

dB/

CF Step

Offst

3.30000000 MHz

11

dB

Auto JET

Freq Offset

Center 5.280 000 0 GHz

#Res BW 1 MHz #WVBW 3 MHz

Span 33 MHz 0.00000000 Hz

Sweep 20 ms (601 pts)

Channel Power

11.36 dBm /22.0000 MHz

Fovier Spectral Density On Cf

Signal Track

-62.12 dBm/Hz
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OUTPUT POWER HIGH CH

- Agilent 18:34:27 Oct 30, 2007

R T

|Fre§fChanneI |

Ch Freg 5.32 GHz

Free

Trig

Channel Power

Center Freq
£.32000000 GHz

Project: 0711218

Ref 30 dBm Atten 30 dB

| Start Freq
£.30350000 GHz

#Samp

Stop Freq
533650000 GHz

Log
10

CF Step

dB/

3.30000000 MHz

Auto Man

Freq Offset

0.00000000 Hz

Center 5.320 000 GHz

#Res BW 1 MHz ZVBW 3 MHz

Span 33 MHz
Sweep 20 ms (601 pts)

Channel Power

11.12 dBm /22.0000 MHz

Power Spectral Density

-62.30 dBm/Hz

Signal Track

On Off
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6.1.3. AVERAGE POWER

AVERAGE POWER LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

No non-compliance noted:

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

802.11a Mode

Channel | Frequency | Average Power
(MHz) (dBm)
Low 5270 11.20
Middle 5280 11.34
High 5320 11.17
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FCC ID: RV7-SC4120 IC: 5550A-SC4120

6.1.4. PEAK POWER SPECTRAL DENSITY

LIMITS

FCC §15.407 (a) (1 & 2)

IC RSS-210 A9.2 (1 & 2)

For the 5.25-5.35 GHz band, the peak power spectral density shall not exceed 11 dBm in any 1
MHz band.

If transmitting antennas of directional gain greater than 6 dBi are used, both the peak transmit
power and the peak power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

The antenna gain is 16.5dBi, so the limitis 11dBm — (16.5 — 6.0) = 0.5dBm.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NIl) Devices — Part 15, Subpart E,
August 2002. PPSD method #2 was used.
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REPORT NO: 07U11219-1B
FCC ID: RV7-SC4120

DATE: MARCH 26, 2008
IC: 5550A-SC4120

RESULTS

No non-compliance noted:

No non-compliance noted:

Channel | Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 5270 6.97 11 -4.03
Middle 5280 7.07 11 -3.93
High 5320 6.69 11 -4.31
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REPORT NO: 07U11219-1B
FCC ID: RV7-SC4120

DATE: MARCH 26, 2008
IC: 5550A-SC4120

PEAK POWER SPECTRAL DENSITY (802.11a MODE)

PPSD LOW CH (802.11a mode)

W Agilenf 18:43:20 Oct 30, 2007

R T [ Bwiavg |

Ch Freq 5.27 GHz

Channel Power

| Res BW
Trig  Free 1.0 MHz
I | Auto hdan|

Project: 0711218

Ref 30 dBm Atten 30 dB

Yideo BWY
3.0 MHz
Mkrl 5.268 900 GHz ||Auto Ilan|

0.944 dBm

#Samp

Log
10

YEBWI/REW
1.00000
Auta Iilan|

dB/

Average

100
On Off

A VBWY Type

P (RMS) >

dBm

Auto Man

#PAvg

100

-—

W1 52
S3 FS

Span/REWY|

Center 5.270 000 GHz
ZRes BW 1 MHz

Span 33 MHz

#WBW 3 MHz Sweep 20 ms (601 pts)

106
Auto Man|
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REPORT NO: 07U11219-1B DATE: MARCH 26, 2008
FCC ID: RV7-SC4120 IC: 5550A-SC4120

PPSD MID CH (802.11a mode)
He Agilent 18:47:48 Oct 30, 2007 R T | Peak Search |

Ch Freq 528 GHz Trig  Free ext Pealk

Channel Power I |

| Next Pk Right

Project: O7LI11214 Mkr1 5.278 790 GHz
Ref 30 dBm Atten 30 dB 0.447 dBm
FSamp I Next Pk Left
Log

10
dB/
Offst
11
dB
ol Flk-Pk Search
11.0
dBm

#PAvg
100 hikr © CF
W1 S2

S3 FS
Center 5.280 000 GHz Span 33 MHz M?Ee

#Res BW 1 MHz #VBW & MHz Sweep 20 ms (601 pts)

Min Search
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REPORT NO: 07U11219-1B
FCC ID: RV7-SC4120

DATE: MARCH 26, 2008

IC: 5550A-SC4120

PPSD HIGH CH (802.11a mode)

- Agilent 18:43:59 Oct 30, 2007

R T |PeakSearch |

Ch Freg

Channel Power

5.32 GHz

Trig  Free Mext Peak

Project: 0711218
Ref 30 dBm

Atten 30 dB

| |
| Next Pk Right
Mkr1 5.325 885 GHz

#Samp

Log
10

0.266 dBm
. MNext Pk Left

dB/

‘ Min Search

dBm

‘ Pk-Pk Search

#PAvg

100

‘ Mikr @ CF

W1 52
S3 FS

Center 5.320 000 GHz
#Res BW 1 MHz

#VBW § MHz

- Wore
Span 33 MHz 1ai2

Sweep 20 ms (601 pts)
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REPORT NO: 07U11219-1B DATE: MARCH 26, 2008
FCC ID: RV7-SC4120 IC: 5550A-SC4120

6.1.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.407 (b) (1)

IC RSS-210 A9.3 (1)

For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the 5.25-5.35
GHz band shall not exceed an EIRP of -27 dBm / MHz.

The antenna gain is 16.5dBi, so the EIRP limit is -43.5dBm.

TEST PROCEDURE

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

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is set to
1 MHz. The video bandwidth is set to 1 MHz. Peak detection measurements are compared to
the average EIRP limit, adjusted for the maximum antenna gain. If necessary, additional
average detection measurements are made.

Measurements are made over the 30 MHz to 40 GHz range with the transmitter set to the
lowest, middle, and highest channels.

RESULTS
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FCC ID: RV7-SC4120 IC: 5550A-SC4120

SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS

- Agilent 00:51:55 Feh 5, 2008 R T arker
Mkr1 13.769 GHz
Ref 14 dBm #htten 14 B 49.99 dBm
#Peak
Log

Select Marker
1 2 3 4

Delta

Delta Pair

dBm Vi R
racking Re

Start 30 MHz Stop 20.000 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 99.87 ms (1001 p1s)

Matker Trace X Pz Amplitude
1 1 13769 GHz -42.99 dBm

Span Pair
Span Center
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LOW CHANNEL SPURIOUS

¥ Agilent 00:53:07 Feb 5, 2008 R T |PeakSearch

Mkr1 36.86 GHz
Ref 0 dBm #Atten 0 dB 50.24 dBm Mext Peal
#Peak
Log
10
dB/
Offst
10
dB MNext Pk Left
]| T
440
dBm

LgAv

Next Pk Right

Min Search

Start 20.00 GHz Stop 40.00 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 100 ms (1001 pts) Pk-Pk Search

Marker Trace X iz Amplitude
1 [4)] 36.86 GHz -50.24 dBm

Mkr @ CF

hore
10f2
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REPORT NO: 07U11219-1B DATE: MARCH 26, 2008
FCC ID: RV7-SC4120 IC: 5550A-SC4120

MID CHANNEL SPURIOUS

s Agilent 00:58:56 Feb 5, 2008 R T FPeak Search

Mkr1 13.769 GHz
Ref 14 dBm #Atten 14 dB 50.08 dBm Mext Pealk
#Peak
Log
10
dB/

Next Pk Right

‘ Mext Pk Left

dBm
LgAv

Start 30 MHz Stop 20.000 GHz
#Res BW 1 MHz #VBW 1 MHz  Sweep 99.87 ms {1001 pts) Fl-Fk Search
Matker Trace > Pz Amplitude
1 (1 13760 GHz -50.08 dBm
‘ Mikr @ CF
More
10of2

‘ Min Search
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REPORT NO: 07U11219-1B DATE: MARCH 26, 2008
FCC ID: RV7-SC4120 IC: 5550A-SC4120

MID CHANNEL SPURIOUS

H6 Agilent 00:57:42 Feb 5,2008 R T [Freg/Channel

Wkt 3672 6Hz |
4 efter ~req

Ref 0 dBm #Atten 0 dB 5030 4Bm_ Il = hoooono GHz

#Peak

Log

10 Start Freqg
dB/ 20.0000000 GHz
Offst
10

dB Stop Freq
oI e, 40.0000000 GHz

440
dBm CF Step
2.00000000 GHz

LgAv Auto Man|

Start 20.00 GHz Stop 40.00 GHz

#Res BW 1 MHz #WBW 1 MHz Sweep 100 ms {1001 pts)

Marker Trace X iz Amplitude
1 [4)] 3672 GHz -50.20 dBm

Freq Offset
0.00000000 Hz

Signal Track
On
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FCC ID: RV7-SC4120 IC: 5550A-SC4120

HIGH CHANNEL SPURIOUS

% Agilent 01:03:08 Feb 5, 2008 RT Marker

Mkl 15627 GHz
Ref 14 dBm #Atten 14 dB 5142 dBm || S€lECt Marker
#Peak 1 2 3 4
Log
10
B/

Mormal

Delta

4B Delta Pair

(Tracking Ref)
LgAv Ref &
Start 30 MHz Stop 20.000 GHz

#Res BW 1 MHz #WBW 1 MHz Sweep 99.87 ms (1001 p1s)

Matker Trace X Pz Amplitude
1 1 16627 GHz -51.12 dBm

Span Pair
Span Center
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FCC ID: RV7-SC4120 IC: 5550A-SC4120

HIGH CHANNEL SPURIOUS

¥ Agilent 01:04:09 Feb 5, 2008 R T |PeakSearch

Mkr1 36.78 GHz
Ref 0 dBm #Atten 0 dB 50.06 dBm Mext Peal
#Peak
Log
10
dB/
Offst
10
dB MNext Pk Left
]| T
440
dBm

LgAv

Next Pk Right

Min Search

Start 20.00 GHz Stop 40.00 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 100 ms (1001 pts) Pk-Pk Search

Marker Trace X iz Amplitude
1 [4)] 36.78 GHz -50.06 dBm

Mkr @ CF

hore
10f2
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REPORT NO: 07U11219-1B DATE: MARCH 26, 2008
FCC ID: RV7-SC4120 IC: 5550A-SC4120

7. RADIATED TEST RESULTS

7.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im)at 3 m (dBuV/m) at 3 m
30-88 100 40
88 -216 150 43.5
216 - 960 200 46
Above 960 500 54
TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT is set
to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 1 MHz for peak measurements and 10 Hz for average measurements.
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The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 07U11219-1B
FCC ID: RV7-SC4120

DATE: MARCH 26, 2008
IC: 5550A-SC4120

7.2, RADIATED EMISSIONS

7.2.1. TRANSMITTER RADIATED SPURIOUS EMISSIONS

LIMITS

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

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45-515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
21735-2.1905 | 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5 - 25.67 1300 - 1427 8.025-8.5
417725 - 417775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-95
6.215-6.218 74.8-75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25 - 13.4
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 - 145
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35 - 16.2
8.362 - 8.366 156.52475 - 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.52525 2655 - 2900 22.01 - 23.12
8.41425 - 8.41475 156.7 - 156.9 3260 - 3267 23.6 - 24.0
12.29 - 12.293 162.0125 - 167.17 3332 - 3339 312-318
12.51975 - 12.52025 167.72-173.2 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 240 - 285 3600 - 4400 @
13.36 - 13.41 322-335.4
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' Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.
2 Above 38.6

§15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of emissions
appearing within these frequency bands shall not exceed the limits shown in Section 15.209. At
frequencies equal to or less than 1000 MHz, compliance with the limits in Section 15.209 shall
be demonstrated using measurement instrumentation employing a CISPR quasi-peak detector.
Above 1000 MHz, compliance with the emission limits in Section 15.209 shall be demonstrated
based on the average value of the measured emissions. The provisions in Section 15.35 apply
to these measurements.

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

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

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this Section shall not be located in the frequency bands 54-72 MHz, 76-88
MHz, 174-216 MHz or 470-806 MHz. However, operation within these frequency bands is
permitted under other sections of this Part, e.g., Sections 15.231 and 15.241.

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

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT is set
to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 1 MHz for peak measurements and 10 Hz for average measurements.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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7.2.2. TRANSMITTER ABOVE 1 GHZ FOR 5250 TO 5350 MHz BAND
5270MHz

RESTRICTED BANDEDGE (802.11a MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11a mode, Horizontal)

4 Agllent 15:26:50 Oct 30, 2007 R T [PeakSearch |

071011219 Mkr1 5.013 75 GHz

Ref 107 dBpY #Atten 0 (B 58.28 dBuv MNext Peak
#Feak

Log

10 )

dB/ ‘ Mext Pl Right
Offst

315

dB MNext Pk Left
Dl

74.0
dBpv _

- T A A g Min Search
Lo
S1w2
83 FC Pk-Fk Search

tllr @ CF

Swep
Start 5.000 00 GHz Stop 5.150 00 GHz ‘ 1Nl?5e
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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LOW CH RESTRICTED, AVG (802.11a mode, Horizontal)

e Agilent 15:26:05 Oct 30, 2007 R T | PeakSearch

07011219 Mkl 5.149 00 GHz
Ref 107 dBpv #Atten 0 dB 46.28 dBpY Mext Peak

#Peak
‘ Mext Pk Right
‘ MNext Pk Left

‘ Min Search

‘ Fl-Plk Search

‘ hikr © CF
Start 5.000 00 GHz Stop 5.150 00 GHz ‘ M?;e
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s (601 p1s)
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RESTRICTED BANDEDGE (802.11a MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11a mode, Vertical)

i Agilent 15:21:48 Oct 30, 2007 R T [PeakSearch |

07111219 Mkr1 5.148 50 GHz

Ref 107 dBpv #Atten 0 dB 64.53 dByv Next Peak
loa |Marker | |

10 [5.148500000 GHz Nest Pl Riaft
B | 6453 dBuV g
Offst

31.5

dB MNext Pk Left
1]}

74.0
dByv ‘

e Min Search
Loy
31 0W2
=3 FC Fl-Fk Search

lkr ©® CF

Swp
Start 5.000 00 GHz Stop 5.150 00 GHz ‘ M?ge
#Res BW 1 MHz ZWBW 1 MHz Sweep 1 ms {601 pts)
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DATE: MARCH 26, 2008
FCC ID: RV7-SC4120

IC: 5550A-SC4120

LOW CH RESTRICTED, AVG (802.11a mode, Vertical)
e Agilent 15:22:40 Oct 30, 2007 R T
07111219

Mkr1 5.148 75 GHz
Ref 107 dBpv #Atten 0 dB 52.29 dBpv
#Peak

Feak Search

Mext Pealk

Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Mkr @ CF

Start 5.000 00 GHz

Stop 5.150 00 GHz ~
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s (601 p1s)
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DATE: MARCH 26, 2008
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5270MHz OUT OF BAND VERTICAL (Worst Case )

W Agilent 15:19:28 Oct 30, 2007 R T

Peak Search

#Peak
Log

1.0
dBm

LgAv

S1 V2
53 FC
AR
of):
FTun
Swp

07111219
Ref 20 dBm

Mkr1 5.250 00 GHz

#Atten 0 dB -14.06 dBm

Marker |

'5.250000000 GHz
-14.06 dBm

Mext Pealk

Next Pk Right

Mext Pk Left

hin Search

Start 5.150 00 GHz
#Res BW 1 MHz

Stop 5.250 00 GHz
#WBW 1 MHz Sweep 1 ms (601 pts)

Plk-Pk Search
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e Agilent 15:18:52 Oct 30, 2007 R T Peak Search

071111219 Mkr1 5.250 00 GHz

Ref 20 dBm #Atten 0 dB -27.66 dBm MNext Peak
#Peak

Log e
10 .
dB/ ‘ Mext Pk Right
Offst
13.3
dB Mext Pk Left
ol
270
dBm .

‘ Min Search
LgAv

S1 W2

S3 FC Pk-Pk Search
AA

of):

FTun Whkr @ CF

Swp

Start 5.150 00 GHz Stop 5.250 00 GHz ‘ M?;e

#Res BW 1 MHz #VBW 10 Hz Sweep 7.797 s (601 pts)

Page 43 of 94

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 07U11219-1B DATE: MARCH 26, 2008
FCC ID: RV7-SC4120 IC: 5550A-SC4120

5280MHz

LOW RESTRICTED BANDEDGE (802.11a MODE, HORIZONTAL)

LOW RESTRICTED, PEAK (802.11a mode, Horizontal)

e Agilent 14:38:08 Oet 30, 2007 R T [PeakSearch |

711219 Mkr1 5.058 50 GHz
Ref 107 dBpY #Atten 0 dB 59.00 dBpv Mext Paak

#Peak
‘ Mext Pk Right
‘ Mext Pl Left

‘ Min Search

‘ Pk-Pk Search
Whkr @ CF

Swp

Start 5.000 00 GHz Stop 5.150 00 GHz ‘ M?ge

#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 07U11219-1B DATE: MARCH 26, 2008
FCC ID: RV7-SC4120 IC: 5550A-SC4120

LOW RESTRICTED, AVG (802.11a mode, Horizontal)

¥ Agilent 14:36:53 Oct 30, 2007 R T |PeakSearch

07U11219 Mkr1 5.147 75 GHz

Ref 107 dBpv #Atten 0 dB 46.31 dBpY Mext Peal
#FPeak

Log B
10 ‘ :

dB/ Mext Pk Right
Offst

315

dB ‘ MNext Pk Left
DI

540
dBuv

Loy

51 W2

o3 FC Pk-Pk Search
tkr © CF

Swip

Start 5.000 00 GHz Stop 5.150 00 GHz ‘ M?;e

#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s (601 p1s)

‘ Min Search
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REPORT NO: 07U11219-1B DATE: MARCH 26, 2008
FCC ID: RV7-SC4120 IC: 5550A-SC4120

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, VERTICAL)

LOW RESTRICTED, PEAK (802.11a mode, Vertical)

i Agilent 14:27:40 Oct 30, 2007 R T [PeakSearch |

07u1218 Mkr1 5.121 00 GHz
Ref 107 dBpv #Atten 0 dB 66.23 dBuv Mext Pealk
#Peak
Log

‘ Mext Pk Right
‘ MNext Fl Left
‘ Min Search
‘ Pk-Fk Search
FTun Wlkr © CF
Swp
Start 5.000 00 GHz Stop 5.150 00 GHz ‘ M?ge
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 07U11219-1B DATE: MARCH 26, 2008
FCC ID: RV7-SC4120 IC: 5550A-SC4120

LOW CH RESTRICTED, AVG (802.11a mode, Vertical)

¥ Agilent 14:27:03 Oct 30, 2007 R T |PeakSearch

071219 Mkr1 5.150 00 GHz
Ref 107 dBpv #Atten 0 dB 52.89 dBpY Mext Peal
#FPeak
Log
10 )
dB/ Mext Pk Right
Offst
35
dB MNext Pk Left
u]]
54.0
By

Loy

Min Search

51 W2
o3 FC Pk-Pk Search

Mkr @ CF
Swip

hore
10f2

Start 5.000 00 GHz Stop 5.150 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s (601 p1s)
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REPORT NO: 07U11219-1B DATE: MARCH 26, 2008
FCC ID: RV7-SC4120 IC: 5550A-SC4120

5280MHz

HIGH RESTRICTED BANDEDGE (802.11a MODE, HORIZONTAL)

HIGH RESTRICTED, PEAK (802.11a mode, Horizontal)

i Agilent 14:38:14 Oct 30, 2007 R T [PeakSearch |

a7u11219 Mkr1 5.396 02 GHz

Ref 107 dBpY #Atten 0 (B 58.97 dBuv Mext Peak

#Peak

‘ MNext Pk Right

‘ MNext Pk Left

T ‘ Iin Search

‘ Pk-Fk Search
Wlkr © CF

Swp

Start 5.350 00 GHz Stop 5.460 00 GHz ‘ 1Nl?£e

#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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HIGH RESTRICTED, AVG (802.11a mode, Horizontal)

He Agilent 14:37:44 Oct 30, 2007 R T Peak Search

071219 Mkr1 5.350 73 GHz
Ref 107 dBpv #Atten 0 dB 46.53 dBpY Mext Peal
#FPeak
Log
10 )
dB/ Mext Pk Right
Offst
35
dB MNext Pk Left
u]]
54.0
By

Loy

Min Search

51 W2
o3 FC Pk-Pk Search

Mkr @ CF
Swip

Start 5.350 00 GHz Stop 5.460 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 ps)
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FCC ID: RV7-SC4120 IC: 5550A-SC4120

HIGH RESTRICTED, PEAK (802.11a mode, VERTICAL

¥ Agilent 14:28:27 Oct 30, 2007 R T |PeakSearch

071219 Mkr1 5.365 77 GHz
Ref 107 dBpv #Atten 0 dB 63.68 dBpY Mext Peal

freal | Marker | |
g

w [5.365770000 GHz

4B/ | 53,68 dBuV Mext Pk Right
Offst

315

dB MNext Pk Left
]|

iy o

Loy

Min Search

51 W2
o3 FC Pk-Pk Search

Mkr @ CF
Swip

Start 5.350 00 GHz Stop 5.460 00 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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HIGH RESTRICTED, AVG (802.11a mode, VERTICAL)

He Agilent 14:29:43 Oct 30, 2007 R T Peak Search

071219 Mkr1 5.352 38 GHz
Ref 107 dBpv #Atten 0 dB 51.83 dBpY Mext Peal
#FPeak
Log

10 )
dB/ Mext Pk Right
Offst
35
dB MNext Pk Left
u]]

54.0
dBypv |

Loy

Min Search

51 W2
o3 FC Pk-Pk Search

Mkr @ CF
Swip

Start 5.350 00 GHz Stop 5.460 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 ps)
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REPORT NO: 07U11219-1B
FCC ID: RV7-SC4120

DATE: MARCH 26, 2008
IC: 5550A-SC4120

5320MHz

RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11a mode, HORIZONTAL
R T

W Agilenf 15:00:06 Oct 30, 2007

Poak Search |

07u1218
Ref 107 dBpv #htten 0 B

Mkr1 5.364 67 GHz
58.45 dBpY

#Peak

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pl Left

‘ Min Search

Swp

Start 5.350 00 GHz
#Res BW 1 MHz #VBW 1 MHz

Stop 5.460 00 GHz
Sweep 1 ms {601 pts)

‘ Fl-Fk Search

‘ Wkr © CF
Wlore
10f2
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REPORT NO: 07U11219-1B

DATE: MARCH 26, 2008
FCC ID: RV7-SC4120

IC: 5550A-SC4120

HIGH CH RESTRICTED, AVG (802.11a mode, HORIZONTAL)
e Agilent 15:01:25 Oct 30, 2007 R T
07111219

Mkr1 5.350 55 GHz
Ref 107 dBpv #Atten 0 dB 46.55 dBpv
#Peak

Feak Search

Mext Pealk

Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Mkr @ CF

Start 5.350 00 GHz

Stop 5.460 00 GHz ~
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 ps)
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RESTRICTED BANDEDGE (802.11a MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11a mode, Vertical)

i Agilent 14:56:08 Oct 30, 2007 R T [PeakSearch |

a7u11219 Mkr1 5.350 55 GHz
Ref 107 dBpY #Atten 0 (B 66.75 dBuv Mext Peak
#Peak
Log

‘ Mext Pk Right
‘ MNext Fl Left
tertriitr i ‘ Iin Search
‘ Pk-Fk Search
FTun lkr ©® CF
Swp
Start 5.350 00 GHz Stop 5.460 00 GHz ‘ 1[\:13?58
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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HIGH CH RESTRICTED, AVG (802.11a mode, Vertical)

e Agilent 14:55:30 Oct 30, 2007 RL Peak Search

071219 Mkr1 5.350 00 GHz
Ref 107 dBpv #Atten 0 dB 53.42 dBpY Mext Peal
#FPeak
Log
10 )
dB/ Mext Pk Right
Offst
35
dB MNext Pk Left
u]]
54.0
By

Loy

Min Search

51 W2
o3 FC Pk-Pk Search

Mkr @ CF
Swip

Start 5.350 00 GHz Stop 5.460 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 ps)
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REPORT NO: 07U11219-1B DATE: MARCH 26, 2008
FCC ID: RV7-SC4120 IC: 5550A-SC4120

HARMONICS AND SPURIOUS EMISSIONS (802.11a MODE)

High Frequeney Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Skypilot

Project # 07U11219

Date: 10/30/2007

Test Engineer: Chin Pang
Configuration: EUT?Laptop
Mode: TX, 5.2GHz Band

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer1-26(3Hz‘ Pre-amplifer 26 40GHz Horn > 18GHz ‘ Limit ‘
| T60; S/N: 2238 @3m j | Ti44 Miteq 3003A00931j ‘ T88 Miteq 26 40GHz j | T39: ARA 18.26GHz: S/N:1013 j | FCC 15.209 j

Hi Frequency Cables
2 foot cable 3 foot cable 12 foot cable HPF Reject Filter Peak Measurements
RBW=VEW=1MHz

v | ‘ ASm Chamber j ‘ HPF_7 6GHz j ‘ - Average Measurements
RBEW=1MHz ; VEW=10Hz

Dist : Read Pk {Read Avg.| Z C D Comr - i Peak Ave | PkLiun ; Aveg Lim | Pk Mar | Ave Mar Notes
(1) dBuV dBuV dBuV/m | dBuV/in | dBuVin | dBuVim dB (VIH)
Low Ch, 5270MHz:
10540 46.0 310 58.1 431 74
15826 440 295 - h 608 463 T4
10540 49.1 353 -36. 612 474 T4
15826 430 203 . 508 46,1 74

i

Mid Ch, S2800MHz
10 560
15840
10 560
15840

il

High Ch, 53208 Hz
10.640
15960
10.640
15960

i

Rev. 4117
Note: No oither emissions were detecied ahove the sysiem noise floor.

3 Mdeasurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Awg Average Field Strength @ 3 m Avg WMar Wargin vs. Average Limit
Anterma Factor Peale  Calculated Peak Field Strength Pl Mar  MMargin vs. Peak Limit
Cable Loss HPF  High Pass Filter
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REPORT NO: 07U11219-1B DATE: MARCH 26, 2008
FCC ID: RV7-SC4120 IC: 5550A-SC4120

7.2.3. RECEIVER ABOVE 1 GHz FOR 20 MHz BANDWIDTH IN THE 5 GHz
BAND

Note: No emissions were found within above 1GHz of 20dB below the system noise.
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REPORT NO: 07U11219-1B DATE: MARCH 26, 2008
FCC ID: RV7-SC4120 IC: 5550A-SC4120

7.2.4. WORST-CASE RADIATED EMISSIONS BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

Mmmﬁ 47173 Benicia strest

% Fremont, C& 94538
e Tel: (510) 771-1040
Fax: (510) A51-0885

Dataf: 11 Fila#: Bmi zkypilot.emi Date: 08-12-200& Time: 11:59:2C
Level Nom
=, (B U )

o

audix ATCY
Trace: 9 Eef Trace:

Condition: FOC CLASS-E HORIZCHTAL

Tast Oparator: : William Zlhmang

COmparny : : SEYPILOT NETWORES

Project #: : 08U10324

S/H: : 802.11BASED FIXED WIRELESEZ MODE
Configuration: : EUT, Buppocrt Equip

Mode of Oparation: Tx Cn

Eead Limit ovar
Lawvel Factor Level Lins Limit ERamark

deuv deE dEuv,/m dBuUV/m de

23.1z2 .45 21.57  40.00 .43
16 .54 LB 22,50 48,00 &.50
2g.08 L5200 44,681 45.00 .33
1z.48 .92 23.40 45.00 LEQ
T.20 .74 32.94 4a.00 .0a
g8.90 .43 35.33 45.00 SB7
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SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

MpumcE 47173 Benicia strest

% Fremont, OB 94538
e Tel: (510) 771-10400
Fax: (510) 651-0885

Dataf: 10 Fila#: Emi zkypilot.emi Date: 02-18-200& Tims: 11:85:19
Level Wom
i tilEu ¥

o

(Aumdix ATCY
Trace: = kef Traca:

Conditicon: FCC CLASE-E VERTICAL

Tast Oparator: : William Zlhmang

Company’: : BEYPILOT NETWCORKES

Project #: : 0&U10324

E/N: : 802.11BASED FIXED WIRELESZ NCDE
Configuration: : EUT, 2upport BEquip

Mode of COperation: Tx Cn

Eead Limit
Level Factor Lewvel Lins Eaemark

dBEuv de dbBuv/m dBuv,/m

11.17 L08 Z0.22 0 40.00
25.12 .45 33.57 40.00
21.403 .03 3E5.08 43,50
25 .44 .91 ZB.35 46,00
25.85 .53 42.38 46.00
9.02 .43 35.45 45,00
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REPORT NO: 07U11219-1B DATE: MARCH 26, 2008
FCC ID: RV7-SC4120 IC: 5550A-SC4120

8. DYNAMIC FREQUENCY SELECTION

8.1. OVERVIEW

8.1.1. LIMITS
§15.407 (h) and FCC 06-96 APPENDIX “COMPLIANCE MEASUREMENT PROCEDURES
FOR UNLICENSED-NATIONAL INFORMATION INFRASTRUCTURE DEVCIES OPERATING

IN THE 5250-5350 MHz AND 5470-5725 MHz BANDS INCORPORATING DYNAMIC
FREQUENCY SELECTION”.

Table 1: Applicability of DFS requirements prior to use of a channel

Requirement Operational Mode
Client 1 Cjient
Master (without (with radar
radar detection)
detection)
Non-Occupancy Period Not Yes
Yes required
DF'S Detection Threshold Yes Not Yes
required
Channel Availability Check Time | Yes Not Not
required required
Uniform Spreading Yes Not Not
required required

Table 2: Applicability of DFS requirements during normal operation

Requirement Operational Mode
Master Client Client
(without DFS) (with DFS)

DF'S Detection Threshold Yes Not required Yes

Channel Closing Transmission Time Yes Yes Yes

Channel Move Time Yes Yes Yes
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Table 3: Interference Threshold values, Master or Client incorporating In-Service

Monitoring
Maximum Transmit Power Value
(see note)
> 200 milliwatt -64 dBm
< 200 milliwatt -62 dBm

Note 1: This is the level at the input of the receiver assuming a 0 dBi receive antenna

Note 2: Throughout these test procedures an additional 1 dB has been added to the amplitude of
the test transmission waveforms to account for variations in measurement equipment. This will
ensure that the test signal is at or above the detection threshold level to trigger a DFS response.

Table 4: DFS Response requirement values

Parameter Value
Non-occupancy period 30 minutes
Channel Availability Check Time 60 seconds
Channel Move Time 10 seconds
Channel Closing Transmission Time 200 milliseconds +

approx. 60 milliseconds
over remaining 10 second
period

The instant that the Channel Move Time and the Channel Closing Transmission Time begins is
as follows:

o For the Short pulse radar Test Signals this instant is the end of the Burst.

e For the Frequency Hopping radar Test Signal, this instant is the end of the last radar burst
generated.
e For the Long Pulse radar Test Signal this instant is the end of the 12 second period
defining the radar transmission.
The Channel Closing Transmission Time is comprised of 200 milliseconds starting at the
beginning of the Channel Move Time plus any additional intermittent control signals required to
facilitate channel changes (an aggregate of approximately 60 milliseconds) during the remainder
of the 10 second period. The aggregate duration of control signals will not count quiet periods in
between transmissions.
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DATE: MARCH 26, 2008

IC: 5550A-SC4120

Table 5 — Short Pulse Radar Test Waveforms

Radar Pulse Width PRI Pulses Minimum Minimum
Type (Microseconds) | (Microseconds) Percentage of Trials
Successful
Detection
1 1 1428 18 60% 30
2 1-5 150-230 23-29 60% 30
3 6-10 200-500 16-18 60% 30
4 11-20 200-500 12-16 60% 30
Aggregate (Radar Types 1-4) 80% 120
Table 6 — Long Pulse Radar Test Signal
Radar Bursts | Pulses Pulse Chirp PRI Minimum Minimum
Waveform BF:JE;;t Width Width (usec) Percentage Trials
(usec) (MHz) of Successful
Detection
5 8-20 |1-3 50-100 | 5-20 1000- 80% 30
2000
Table 7 — Frequency Hopping Radar Test Signal
Radar Pulse | PRI Burst | Pulses Hopping Minimum Minimum
Waveform | Width per Percentage of Trials
(Msec) (Wsec) L?r:g;h Hop Rate Successful
(kHz) Detection
6 1 333 300 9 .333 70% 30
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8.1.2. TEST AND MEASUREMENT SYSTEM

CONDUCTED METHOD SYSTEM BLOCK DIAGRAM

Hopping Burst Spectrum Analyzer
Generator

10 MHz
Trigger Frequency RFIN
Reference Common
Spectrum Analyzer
Combiner/Divider

Vector
Signal Generator

RF OUT Port1  Port2

[10 a6 Pag] er §

Port 1 Port 2

Signal Generator |
Combiner/Divider Isolator ?

Common |

Master Slave
Step Attenuator Step Attenuator
Link

Step Attenuator
Port 1 Port 2 Port 1 Port 2

Master Slave
Combiner/Divider Combiner/Divider

Common Common

10 dB Pad 10 dB Pad

Master Device Slave Device
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SYSTEM OVERVIEW

The short pulse and long pulse signal generating system utilizes the NTIA software. The Vector
Signal Generator has been validated by the NTIA. The hopping signal generating system
utilizes the CCS simulated hopping method and system, which has been validated by the DoD,
FCC and NTIA. The software selects waveform parameters from within the bounds of the signal
type on a random basis using uniform distribution.

The short pulse types 2, 3 and 4, and the long pulse type 5 parameters are randomized at run-
time.

The hopping type 6 pulse parameters are fixed while the hopping sequence is based on the
August 2005 NTIA Hopping Frequency List. The initial starting point randomized at run-time and
each subsequent starting point is incremented by 475. Each frequency in the 100-length
segment is compared to the boundaries of the EUT Detection Bandwidth and the software
creates a hopping burst pattern in accordance with Section 7.4.1.3 Method #2 Simulated
Freqeuncy Hopping Radar Waveform Generating Subsystem of FCC 06-96 APPENDIX. The
frequency of the signal generator is incremented in 1 MHz steps from F_ to F for each
successive trial. This incremental sequence is repeated as required to generate a minimum of
30 total trials and to maintain a uniform frequency distribution over the entire Detection
Bandwidth.

The signal monitoring equipment consists of a spectrum analyzer set to display 8001 bins on

the horizontal axis. The time-domain resolution is 2 msec / bin with a 16 second sweep time,

meeting the 10 second short pulse reporting criteria. The aggregate ON time is calculated by

multiplying the number of bins above a threshold during a particular observation period by the
dwell time per bin, with the analyzer set to peak detection and max hold.

Should multiple RF ports be utilized for the Master and/or Slave devices (for example, for
diversity or MIMO implementations), additional combiner/dividers are inserted between the
Master Combiner/Divider and the pad connected to the Master Device (and/or between the
Slave Combiner/Divider and the pad connected to the Slave Device). Additional pads are
utilized such that there is one pad at each RF port on each EUT.

SYSTEM CALIBRATION

A 50 ohm load is connected in place of the spectrum analyzer, and the spectrum analyzer is
connected in place of the master device and the signal generator is set to CW mode. The
amplitude of the signal generator is adjusted to yield a level of -64 dBm as measured on the
spectrum analyzer.
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Without changing any of the instrument settings, the spectrum analyer is reconnected to the
Common port of the Spectrum Analyzer Combiner/Divider. Measure the amplitude and calculate
the difference from —64 dBm. Adjust the Reference Level Offset of the spectrum analyzer to this
difference.

The spectrum analyzer displays the level of the signal generator as received at the antenna
ports of the Master Device. The interference detection threshold may be varied from the
calibrated value of —64 dBm and the spectrum analyzer will still indicate the level as received by
the Master Device.

Set the signal generator to produce a radar waveform, trigger a burst manually and measure the
level on the spectrum analyzer. Readjust the amplitude of the signal generator as required so
that the peak level of the waveform is at a displayed level equal to the required or desired
interference detection threshold. Separate signal generator amplitude settings are determined
as required for each radar type.

ADJUSTMENT OF DISPLAYED TRAFFIC LEVEL

Establish a link between the Master and Slave, adjusting the Link Step Attenuator as needed to
provide a suitable received level at the Master and Slave devices. Stream the video test file to
generate WLAN traffic. Confirm that the WLAN traffic level, as displayed on the spectrum
analyzer, is at lower amplitude than the radar detection threshold. For Master Device testing
confirm that the displayed traffic does not include Slave Device traffic. For Slave Device testing
confirm that the displayed traffic does not include Master Device traffic.

If a different setting of the Master Step Attenuator is required to meet the above conditions,
perform a new System Calibration for the new Master Step Attenuator setting.

TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the DFS tests documented in
this report:

TEST EQUIPMENT LIST
Description Manufacturer Model Serial Number Cal Due
Spectrum Analyzer 26.5 GHz Agilent / HP E4407B [US41444322 11/1/2008
Vector Signal Generator 20GHz Agilent / HP E8267C |US43320336 11/16/2009
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CONDUCTED METHOD EUT TEST SETUP

Antenna Port RF Connections to Test Instrument Setup

T

Master Device

|

Slave
Device

Controller and Server,

with MPEG file

with MPEG Player and Codec

Host Computer,

SUPPORT EQUIPMENT

The following test and measurement equipment was utilized for the DFS tests documented in

this report:
PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCC ID
AC Adapter DELL AA20031 CN-09364-16291-1BN-OFYT DoC
Laptop DELL Inspiron 8100 CN-03N642-12961-21E-8194 DoC
AC Adapter Compaq PPPO12L 565BCOALLOJ1BE DoC
Laptop Compaq Presario 3000 CNU327025L DoC
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8.1.3. DESCRIPTION OF EUT

The EUT operates over the 5250-5350 MHz range.

The EUT is a Slave Device without radar detection.

The highest power level within these bands is 30 dBm EIRP.

The antenna assembly utilized with the EUT has a gain of 16.5 dBi.

The EUT uses one transmitter connected to a 50-ohm coaxial antenna port. The antenna port is
connected to the test system to perform conducted tests.

WLAN traffic is generated by streaming the video file TestFile.mp2 “6 "2 Magic Hours” from the
Master to the Slave in full motion video mode using the media player with the V2.61 Codec
package.

TPC is required since the maximum EIRP is greater than 500 mW (27 dBm).

The EUT utilizes the 802.11a architecture. One nominal channel bandwidth, 20 MHz, is
implemented.

OVERVIEW OF MASTER DEVICE WITH RESPECT TO §15.407 (h) REQUIREMENTS

The Master Device is a SkyExtender Access Point, FCC ID:RV7-SD1085. The DFS software
installed in the Master Device is revision 1.5P2. The minimum antenna gain for the Master
Device is 18 dBi.

The rated output power of the Master unit is > 18 dBm (EIRP). Therefore the required
interference threshold level is —64 dBm. After correction for antenna gain and procedural
adjustments, the required conducted threshold at the antenna port is 64 + 18 + 1 = -45dBm.

The calibrated conducted DFS Detection Threshold level is set to —45 dBm.

MANUFACTURER’S STATEMENT REGARDING TPC
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This statement is in a separate document.
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8.2. 5250-5350 MHz BAND
8.2.1. TEST CHANNEL AND METHOD

All tests were performed at a channel center frequency of 5300 MHz. Measurements were
performed using conducted test methods.

8.2.2. PLOTS OF RADAR WAVEFORM, AND WLAN TRAFFIC

PLOTS OF RADAR WAVEFORMS

SHORT PULSE RADAR TYPE 1

e Agilent  16:27:13 Aug 16, 2007 R T

Mkr1 8.141 ms
Ref 30 dBm #Atten 20 dB 4456 dBm
Peak heas Toaols *

| Peak Search

Mext Peal

MNext Pk Right

Mext Pl Left

Center 5.3 GHz Span 0 Hz
Res BW 3 MHz VBW 3 MHz Sweep 30 ms (8001 pts)
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PLOT OF WLAN TRAFFIC FROM SLAVE

WLAN TRAFIC

e Agilenf  15:14:30 Aug 16, 2007 R T
Mkrl 1.244 s
Ref 30 dBm #Atten 20 dB 55.27 dBm

Peak Meas Tools "
i

| Peak Search

Mext Pealk

Center 5.3 GHz
Res BW 3 MHz VBW 3 MHz Sweep 16 s (8001 pts)
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8.2.3. SLAVE DEVICE CONFIGURATION - CHANNEL MOVE TIME AND
CHANNEL CLOSING TRANSMISSION TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =

(Number of analyzer bins showing transmission) * (dwell time per bin)

FCC

The observation period over which the aggregate time is calculated
Begins at (Reference Marker + 200 msec)

and

Ends no earlier than (Reference Marker + 10 sec).

IC

The observation period over which the aggregate time is calculated
Begins at (Reference Marker)

and

Ends no earlier than (Reference Marker + 10 sec).
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CHANNEL MOVE TIME RESULTS

No non-compliance noted:

Channel Move Time Limit

©) )

0.000 10

| MOVE TIME PLOT |

e Agilent  15:16:53 Aug 18, 2007

Ref 30 dBm #Atten 20 dB

Mkr1 4 Os

Peak

Log

10

dB/
Offst

337

dB

DI

45.0
dBm

Center 5.3 GHz
Res BW 3 MHz

VBW 3 MHz

Span 0 Hz
Sweep 16 s (8001 pts)

bl arker Trace
1R 1)
14 (1)

XAz
1.886 =
0=

Amplitude
-44.72 dBm
0 de
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CHANNEL CLOSING TIME RESULTS

CLOSING TIME PLOT

i Adilent  15:21:42 Aug 16, 2007 R T Marker
Mkr1 & 200 ms
Ref 30 dB #Atten 20 dB -42 86 dB
€ m en Select Marker

Peak 1 2 3 4
Log
10

dg/ Normal
Offst

dB
Delta

Delta Pair
(Tracking Ref)
Ref Delta

Span Pair

Span Center

Off

Center 5.3 GHz Span 0 Hz
Res BW 3 MHz VBW 3 MHz Sweep 600 ms (8001 pts)
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FCC AGGREGATE CHANNEL CLOSING TRANSMISSION TIME RESULTS

No non-compliance noted:

Aggregate Transmission Time Limit Margin
(ms) (ms) (ms)
0.00 60 60.00

No transmissions are observed during the aggregate monitoring period.

| FCC AGGREGATE CLOSING TIME PLOT |

-30.0
-40.0
50,0
-60.0

20,0
-100.0
-110.0
-120.0

-130.0

Threshold| ® T [1.886 : RF| print
i Creen
| 8320 T2 [15.706 laz.20 oy

Time Per ins Above Aggregate Time Above Threshold
Bin (ms) Threshold Between T1 and T2 (ms)

2.00 1} 0.00
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IC AGGREGATE CHANNEL CLOSING TRANSMISSION TIME RESULTS

No non-compliance noted:

Aggregate Transmission Time Limit Margin
(ms) (ms) (ms)
0.00 260 260.00

Only intermittent transmissions are observed during the aggregate monitoring period.

IC AGGREGATE CLOSING TIME PLOT

-30.0
-40.0
50,0

-60.0

-100.0

-120.0 --.
-130.0 -I.-------.I

200 4.800 &.400 & 600 11.200 00 14,400 16,000
Tirme (5]

Threshold| ® T 2.086 r83.20 @[E| Print
:J.I_ |‘|'2 |15.706 lemzo iy oy ity

Time Per ins Above Aggregate Time Above Threshold
Bin (ms) Threshold Between T1 and T2 (ms)

2.00 1} 0.00
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8.2.4. NON-OCCUPANCY PERIOD

ASSOCIATED TEST RESULTS

No EUT transmissions were observed on the test channel during the 30-minute observation
time.

NON-OCCUPANCY PERIOD, ASSOCIATED PLOT

- Adilent  16:14:18 Aug 16, 2007 R T Marker
Mkr1 & 18ks
Ref 30 dBm #Atten 20 dB 4061 dB
Peak
Log im
10 o
ds/ MNormal
Offst
3307
dB
DI
45.0
dBm Delta Pair
(Tracking Ref)
Ref Celta

Select Marler
1 2 3 4

Delta

Span Pair

Span Center

Off

Center 5.3 GHz Span 0 Hz
Res BW 3 MHz VBW 3 MHz Sweep 2 ks (8001 pts)
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NON-ASSOCIATED TEST RESULTS

No EUT transmissions were observed on the test channel during the 30-minute observation

time.

NON-OCCUPANCY PERIOD, NON-ASSOCIATED PLOT

s Agilent  10:32:57 Mar 5, 2008

R T Freg/Channel

Mkr1 & 1.8 ks
Ref 30 dBm #Atten 20 dB -1.704 dB
#eak

Center Freq
£.30000000 GHz

Start Freq
£.30000000 GHz

Stop Freg
530000000 GHz

CF Step
3.00000000 MHz
Auta an

Freq Offset
0.00000000 Hz

Center 5.3 GHz Span 0 Hz
Res BW 3 MHz VBW 3 MHz Sweep 2 ks (8001 pts)
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9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 b to 56 56 to 46
0.5-5 56 46
5-30 ) Sl
" Decreases with the logarithm of the frequency.
TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Frey. Reading Closs | Limit i EM B in Remark

(MHz) | PE (dBuV) | QF (dBuV) | AV (dBuV)| (dB) QF AV [QP B AVEE)| L1/L2
0.1a 5440 44 33 0.00 6373 3573 6573 [ -11.40 L1
042 43 26 3R ED Q.00 5743 AT 43 S5T A3 -Bal Ll
0.47 40 57 3726 Q.00 5a.50 46 30 -36.50 024 Ll
0.1a 5381 41 23 Q.00 6367 3567 -B5AT | -14.44 L2
0.42 45 98 3724 Q.00 5747 AT A7 GTAT | O-10323 L2
0.47 4508 3578 Q.00 5a.50 A6 30 J3es0 | -10.72 L2
& Worst Data
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LINE 1 RESULTS

=  Enpinmerng Service, Inc.
: b VLD G RRLCT
ULSEATUY

Compliance Certification Services
47173 Benicla Street

Fremont, CA 94538

Tel: (510) 771-1000

Fax: (510) ££1-0888

Data#: 7
Leavel (dBu
e (B

File#: 07ull2&e3.emi

Date: 08-27-2007 Time: 09:27:11

CISPR CLASS-B

T
o =——

AVERAGE

2 9 J|L
W

Trace: &5

Conditicn: CISPR CLASS-B
Test Operator:: Keith Ng
Project #: : 07011219
Company : : Skypilot
Configuration: :
Mode :

Target :
Voltage:

: CISPE Class B
115VAC &60H=Z

EUT and support PBC
: Tx @ 5 GHz worst case

Ref Trace:

: Ll: Peak(Blue), Avg(Green)
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LINE 2 RESULTS

\COMPLIANCE

£ Enpin=arng Service, nc.
' TN Fremont, CA 94538

LSS, T "
Tel: (510) 771-1000
Fax: (510) 661-0888

Data#: 14 File#: 07ullzé3.emi Date: 08-27-2007 Time: 0%:53:53
Level (dBu
S 1 Vi

CISPR CLA

AYEF

e

Ypas0

(Lime Comduotiong
Trace: 12 Ref Trace:

Condition: CISPR CLASS-B
Test Operator:: Keith Ng
Project #: : 070112168
Company : : Skypilot
Configuration:: EUT and support PC
Mode : : TXx @ 5 GHz worst case
Target: : CISPR Class B
Voltage: : 115VAC/60HzZ
: L2: Peak(Blue), Avg(Green)

Page 83 of 94

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 07U11219-1B
FCC ID: RV7-SC4120

DATE: MARCH 26, 2008
IC: 5550A-SC4120

10.

FCC RULES

MAXIMUM PERMISSIBLE EXPOSURE

§1.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of
human exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except in the case
of portable devices which shall be evaluated according to the provisions of §2.1093 of this

chapter.
TABLE 1—LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)
. Electric fisld Magnstic fiskd o . ] -
Frequency range Power density Avaraging time
iMHz) strength strngth ity fam iminutzs)
(A} Limits for OccupationaliZontrolled Exposures
0.3-3.0 G614 1.63 *(100) 4]
3.0-30 18427 4. 897 *(9007F2) 3]
30-200 . 61.4 0163 1.0 3]
300-15 frao0 3]
1500100, 00 5 i
{B} Limits for General Population/Uncontrolled Exposure
D134 G614 1.63 *(100) a0
TH-BD 8247 2.19F 180/ a0
TABLE 1—LIMITS FOR MAXIMUM PERMISSIELE EXPOSURE (MFE)—Continued
. Electric fisld Magnetic fisld . . T
Frequency rangs Power density Byveraging time

iMHzZ) strength strengih i em) iminutzs)
B0=200 i 275 0.073 0.2 a0
300150 500 0
15001100, 00 1.0 0

f=frequancy in MHz
* = Plane-wave aquivalant power density

NOTE 1 To TaBLE 1: Occupationalfcontralled limits apply in situations in which parsons are exposed as a consequence of their

emplyment provided thoss persons are full

¢ aware of the potential for exposure and can exercise confrol over their exposurs.

Limits for occupationalicontrolled exposure also apply in situations when an individual is transient through a location where ocou-

paftionalfcontrolled limits apply provided he or she is made aware of the

atantial for exposure,

MNOTE 2 TO TABLE 1: General populationfuncontrollad expesures apply in situations in which the general public may be ex-
posed, or in which persans that are exposed as a consequence of their employment may not be fully awars of the polential for
exposure or can not exercise control over their exposurs.
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IC RULES

IC Safety Code 6, Section 2.2.1 (a) A person other than an RF and microwave exposed worker
shall not be exposed to electromagnetic radiation in a frequency band listed in Column 1 of
Table 5, if the field strength exceeds the value given in Column 2 or 3 of Table 5, when
averaged spatially and over time, or if the power density exceeds the value given in Column 4 of
Table 5, when averaged spatially and over time.

Table 5
Exposure Limits for Persons Not Classed As RF and Microwave Ex-
posed Workers (Including the General Public)

1 2 3 4 5
Frequency Electric Field Magnetic Field Fower Averaging
(MHz) Strength; rms  Strength; rms Density Time
Vim) (A/m) { W/m? ) {min}
0.003-1 280 219 6
1-10 280/ f 219 f 6
10-30 28 219/ f 6
20-3200 28 0.073 2" 6
3001 500 1.585f%% 0.0042f%5 F1150 6
1 50015 000 614 0.163 10 B
15 000-150 000 614 0.163 10 616 000 /f'2
150 000300 000 0.158f%° 421 x10%f°% 667 x10°F 616 000 /12

* Power density limit 1s applicable at frequencies greater than 100 MHz.

Notes: 1. Frequency, f, is in MHz 5
2. A power density of 10 W/m™ is equivalent to 1 mW./cm™.
3. A magnetic field strength of T A/m corresponds to 1.257 microtesla (uT)
or 12.57 milligauss (mr).
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CALCULATIONS

Given
E=Vv@30*P*G)/d
and
S=E*2/3770
where
E = Field Strength in Volts/meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters

S = Power Density in milliwatts/square centimeter

Combining equations, rearranging the terms to express the distance as a function of the
remaining variables, changing to units of Power to mW and Distance to cm, and substituting the
logarithmic form of power and gain yields:

d=0.282*10*((P+G)/20)/VS
where

d = MPE distance in cm

P = Power in dBm

G = Antenna Gain in dBi

S = Power Density Limit in mW/cmA2
Rearranging terms to calculate the power density at a specific distance yields
S=0.0795*10* ((P + G)/10) / (d"2)

The power density in units of mW/cm”2 is converted to units of W/m”2 by multiplying by a factor
of 10.
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LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm”"2

From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/m”2

RESULTS
Mode Band MPE Output | Antenna | FCC Power | IC Power
Distance | Power Gain Density Density
(cm) (dBm) (dBi) (mW/cm#2) | (W/m*2)
WLAN 5 GHz 20.0 11.36 16.50 0.12 1.21

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm,
even if calculations indicate that the MPE distance would be less.
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CO-LOCATED MPE CALCULATIONS

For multiple colocated transmitters operating simultaneously the total power density can be
calculated by summing the Power * Gain product (in linear units) of each transmitter.

yields

d=0.282*V((P1*G1)+ (P2*G2)+ ...+ (Pn*Pn))/S)
where

d = distance in cm

Px = Power of transmitter x in mW

Gx = Numeric gain of antenna x

S = Power Density in mW/cm”2
In the table below, Power and Gain are entered in units of dBm and dBi respectively, then
converted to their linear forms for the purpose of the calculations.
LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm”"2

From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/m”2

RESULTS

(MPE distance equals 20 cm)

Mode Band Output | Antenna MPE FCC Power | IC Power
Power Gain Distance Density Density
(dBm) (dBi) (cm) (mW/cm#2) | (W/m*2)

WLAN 24GHz | 2343 7.40
WLAN 5.3 GHz 11.36 16.50
Combined 20.0 0.36 3.62
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11. SETUP PHOTOS

ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP

ANTENNA PORT CONDUCTED PHOTO

T
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RADIATED RF MEASUREMENT SETUP

RADIATED FRONT PHOTO
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RADIATED BACK PHOTO
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DFS MEASUREMENT SETUP

DFS PHOTO

L. DS

g V1
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POWERLINE CONDUCTED EMISSIONS MEASUREMENT SETUP

LINE CONDUCTED FRONT PHOTO
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LINE CONDUCTED BACK PHOTO

END OF REPORT
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