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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: December 1, 2005

DECLARATIONS OF COMPLIANCE

Equipment Name and Modd!:
INETII

Manufecturer:
Microwave Data Systems
175 Science Parkway
Rochester, NY 14620

Tested to applicable standards:
RSS-210, Issue 5, November 2001 (Low Power License-Exempt Radiocommunication
Devices)
FCC Part 15.247 (DTS)

Measurement Facility Description Filed With Department of Industry:
Departmenta Acknowledgement Number: 1C2845 SV2 Dated August 16, 2007

| declare that the testing was performed or supervised by me; thet the test measurements were madein
accordance with the above mentioned departmenta standards (through the use of ANSI C63.4:2003
asdetalled in section 5.3 of RSS-210, Issue 5); and that the equipment performed in accordance with

the data submitted in this report.
Signature jﬂlm e~

Name  Juan Martinez
Title  Senior EMC Engineer
Company  Elliott Laboratories Inc.
Address 684 W. Maude Ave
Sunnyvae, CA 94086
USA

Daee  December 1, 2005

Maintenance of compliance with the above standards is the respongbility of the manufacturer. Any
modification of the product which may result in increased emissions should be checked to ensure
compliance has been maintained (i.e., printed circuit board layout changes, different linefilter, different
power supply, harnessing or 1/0 cable changes, €tc.).
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: December 1, 2005

SCOPE

An eectromagnetic emissions test has been performed on the Microwave Data Systems moded
INETII pursuant to Subpart C of Part 15 of FCC Rules for intentiona radiators and RSS-210
Issue 5 for licence-exempt low power devices. Conducted and radiated emissons data has
been collected, reduced, and analyzed within this report in accordance with measurement
guiddines sat forth in ANSI C63.4:2003 as outlined in Elliott Laboratories test procedures.

The intentional radiator above has been tested in a smulated typicd ingtdlation to demongtrate
compliance with the rlevant FCC performance and procedura standards.

Find sysem daa was gathered in a mode that tended to maximize emissons by vaying
orientation of EUT, orientation of power and 1/O cabling, antenna search height, and antenna
polarization.

Every practica effort was made to perform an impartia test using appropriate test equipment of
known cdibration. All pertinent factors have been gpplied to reach the determination of
compliance.

The test results recorded herein are based on a single type test of the Microwave Data Systems
modd INETII and therefore apply only to the tested sample. The sample was sdlected and
prepared by Dennis McCarthy of Microwave Data Systems

OBJECTIVE

The primary objective of the manufacturer is compliance with Subpart C of Part 15 of FCC
Rules and RSS-210 Issue 5 for license-exempt low power devices for the radiated and
conducted emissions of intentiona radiators. Certification of these devices is required as a
prerequisite to marketing as defined in Part 2 the FCC Rules.

Certification is a procedure where the manufacturer or a contracted laboratory makes
measurements and submits the test data and technical information to the FCC. The FCC issues
a grant of equipment authorization upon successful completion of their review of the submitted
documents. Once the equipment authorization has been obtained, the labe indicating
compliance must be attached to dl identica units which are subsequently manufactured.
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Elliott Laboratories, Inc. -- EMC Department
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Report Date: December 1, 2005

SUMMARY OF RESULTS
FCC Part 15 RSS 210 A
Section Section Description Measured Value Comments Result
L stem must utilizea
Digital Systems uses DSSS Sy X o .
15.247(a) 6.2.2(0)(b) Modulation techniques digital transmission Complies
technology
15247(3) () | 622(0)(b) | 6dB Bandwidth 649 kHz Mirs mgo”(‘)kﬂg""ed IS | Complies
RSP 100 99% Bandwidth 15MHz For information only Complies
Output Power 284 dBm Ml\l/ljgxnrr)r?tljrr]rg ?ggrlrgﬁ?elc? insS:
15.247 (b) (3) | 6.2.2(0)(b) 902 — 928 MH (0.74_ Watts) 1Watt, with EIRP limited Complies
EIRP=295W
to 4 Waitts.
Power Spectral Maximum permitted is :
15.247(d) 6.2.2(0)(b) Density 7.94dBm/ MHz 8dBM/3KkHz Complies
Antenna Port
Spurious . . .
1524700 | 62.2(0)el) Emissions— emi’;'i' Oii“i' ?ZUOSdB . Al Sp“”f’z%sdgl“ss'ons < | complies
30MHz — 10,000 '
GHz
Radiated Emissionsin restricted
15.247(c) / Spurious 47.4dBuV/m @ bands must meet the
i5 209 Emissions — 3710.6 MHz radiated emissions limits | Complies
' 30MHz — 10,000 (-6.6dB) detailed in 15.207. All
GHz others must be < -20dBc
15207 AC Conducted N/A DC operated N/A
Emissions
66 AC Conducted N/A DC operated N/A
Emissions
15,247 (b) (5) RFExposure | 1o cajculation
Requirements
Standard rf connectors
K permitted for :
15.203 RF Connector N-Type professionally installed Complies
systems

EIRP caculated usng antennagain of dBi (9.2) for the highest EIRP point-to- multipoint system.
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: December 1, 2005

MEASUREMENT UNCERTAINTIES

SO Guide 17025 requires that an estimate of the measurement uncertainties associated with the
emissions test results be included in the report. The measurement uncertainties given below are
based on a 95% confidence level and were calculated in accordance with UKAS document

LAB 34.
Measurement Type Frequency Range Caculated Uncertainty
(MH2) (dB)
Conducted Emissons 0.15to 30 +24
Radiated Emissions 30to0 1000 +3.6
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Elliott Laboratories, Inc. -- EMC Department Test Report
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EQUIPMENT UNDER TEST (EUT) DETAILS

GENERAL

The Microwave Data Systems modd INETII is a spread spectrum radio, which is wirdess
modem that is designed to provide wireless internet access. Since the EUT would be placed on
a tabletop during operation, the EUT was treated as tabletop equipment during testing to
smulate the end-user environment. The dectrical rating of the EUT is 14-30Volts, 2 Amps.

The sample was received on November 16, 2005 and tested on November 16, November 17
and November 18, 2005. The EUT conssted of the following component(s):

Manufacturer Model Description Serid Number FCCID
Microwave Data Systems|  INETII | WirdessModem| 1425430 | S

OTHER EUT DETAILS

The EUT may use the following antennas:

Yagi antenna, gain 12dBi or less, such asMDS pn 97-3194A 14

Omni antenna, gains not exceeding 9.2dBi (2dBd), such as MaxRad MFB series
The antenna connects to the EUT via a non-standard antenna connector, thereby meeting the
requirements of FCC 15.203.
The EUT is designed for professond ingdlation, thereby alowing the output power to be set
based on the antenna configuration used.

ENCLOSURE
The EUT enclosureis primarily congtructed of DIECAST aduminum. It measures gpproximetely
17 cmwide by 11 cm deep by 3 cm high. .

MODIFICATIONS
The EUT did not require modifications during testing in order to comply with emissons
specifications.

SUPPORT EQUIPMENT

The following equipment was used as loca support equipment for testing:

Manufacturer Model Description | Serid Number | FCC ID
Topward 3603D DC Supply 677301 -
Winbook Winbook XL PC Laptop [UXI456W3528X83 -

Microwave Data Systems 97-3194A14 Antenna - -

No remote support equipment was used during testing.
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EUT INTERFACE PORTS

The /O cabling configuration during emissons testing was as follows

Canle(s)

Port Connected To. 7 infion | Shieided or Unshigided | Length(m)
Ethernet LAN Laptop Cat 5 Unshielded 1.0
Com 1 Laptop Serid Shielded 3.0
DC Power |DC Power Supply - Unshieded 1.0
Link Antena RF Cable Shilded 30

EUT OPERATION DURING TESTING

During emissions testing a ping was exercisng the ethernet interface for al radiated spurious
measurements. The radio was in receive mode on the specified channd for receiver emissons
measurements.

For trangmitter emissons measurements the EUT was configured to continuoudy transmit a
modulated signd. For radiated spurious emissions the output power was set to a nomina
24dBm for the measurements with the Yagi antenna connected and a nominad 30dBm for
measurements with the omni antenna connected. The purpose of sdting the power to the
maximum setting for the omni antenna was to cover dl lower gain antennas of thet type.

PSD and bandwidth measurements were made with the transmitter a the highest compliant
power setting (the maximum power setting to comply with the PSD limit of 8dBm/3kHz).
Output power measurements were made at the maximum power setting and at the power
settings for use with the Yagi antennas and with the omni antennas of gains between 6dBi and
9.2dBi.

ANTENNA REQUIREMENTS

The antenna port is a standard, N-type connector, which is permitted as the system is intended
to be professondly instaled.
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Elliott Laboratories, Inc. -- EMC Department Test Report
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TEST SITE
GENERAL INFORMATION

Fina test measurements were taken on November 16, November 17 and November 18,
2005at the Elliott Laboratories Open Area Test Site #2 located at 684 West Maude Avenue,
Sunnyvale, Cdifornia.  The test Ste contains separate areas for radiated and conducted
emissons tesing. Pursuant to section 2.948 of the Rules, condruction, cdibration, and
equipment data has been filed with the Federa Communications Commisson. In accordance
with Industry Canada rules detailed in RSS 210 Issue 5 and RSS-212, congtruction, calibration,
and equipment data for the test dtes have been filed with the Federa Communications
Commission.

The FCC recommends that ambient noise at the test Site be at least 6 dB below the dlowable
limits.  Ambient levels are below this requirement with the exception of predictable loca TV,
radio, and mobile communications traffic. The test Site contains separate areas for radiated and
conducted emissions testing. Consderable engineering effort has been expended to ensure that
the facilities conform to al pertinent FCC requirements.

CONDUCTED EMISSIONS CONSIDERATIONS

Conducted emissions testing is performed in conformance with ANS C63.4:2003.
Measurements are made with the EUT connected to the public power network through a
nomina, standardized RF impedance, which is provided by a line impedance stabilization
network, known asa LISN. A LISN isinserted in series with each current- carrying conductor
inthe EUT power cord.

RADIATED EMISSIONS CONSIDERATIONS

The FCC has determined that radiation measurements made in a shidlded enclosure are not
suitable for determining levels of radiated emissons. Radiated measurements are performed in
an open fidd environment. The test Ste is maintained free of conductive objects within the
CISPR defined dliptica areaincorporated in ANS| C63.4:2003 guidelines.
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MEASUREMENT INSTRUMENTATION
RECEIVER SYSTEM

An EMI receiver as specified in CISPR 16-1 is used for emissons measurements. The
receivers used can measure over the frequency range of 9 kHz up to 2000 MHz. These
receivers dlow both ease of measurement and high accuracy to be achieved. The receivers
have Peak, Average, and CISPR (Quasi-pesk) detectors built into their design so no externa
adapters are necessary. The receiver automaticaly sets the required bandwidth for the CISPR
detector used during measurements.

For measurements above the frequency range of the receivers, a pectrum anayzer is utilized
because it provides vighility of the entire spectrum aong with the precison and versatility
required to support engineering andysis. Average measurements above 1000MHz are
performed on the spectrum andyzer usng the linear-average method with a resolution
bandwidth of 1 MHz and a video bandwidth of 10 Hz.

INSTRUMENT CONTROL COMPUTER

The receivers utilize either a Rohde and Schwarz EZM Spectrum Monitor/Controller or contain
an internd Spectrum Monitor/Controller to view and convert the receiver measurements to the
field strength at an antenna or voltage developed at the LISN measurement port, which is then
compared directly with the appropriate specification limit. This provides faster, more accurate
readings by performing the conversons described under Sample Caculations within the Test
Procedures section of this report. Results are printed in a graphic and/or tabular format, as
gppropriate. A persona computer is used to record al measurements made with the receivers.

The Spectrum Monitor provides a visud display of the Sgnd being measured. In addition, the
controller or a persond computer run automated data collection programs which control the
recaivers. This provides added accuracy since al ste correction factors, such as cable loss and
antenna factors are added autometicaly.

LINE IMPEDANCE STABILIZATION NETWORK (LISN)

Line conducted measurements utilize a fifty microhenry Line Impedance Stabilization Network
as the monitoring point. The LISN used dso contains a 250 uH CISPR adapter. This network
provides for cdibrated radio frequency noise measurements by the design of the interna low
pass and high pass filters on the EUT and measurement ports, respectively.
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POWER METER

A power meter and peak power sensor are used for dl direct output power measurements from
transmitters as they provide a broadband indication of the power outpt.

FILTERS/ATTENUATORS

Externd filters and precison attenuators are often connected between the receiving antenna or
LISN and the receiver. This diminates saturation effects and nontlinear operation due to high
amplitude trandent events.

ANTENNAS

A biconicd antenna is used to cover the range from 30 MHz to 300 MHz and a log periodic
antennaiis utilized from 300 MHz to 1000 MHz. Narrowband tuned dipole antennas are used
over the entire 30 to 1000 MHz range for precison measurements of fidd strength. Above
1000 MHz, a horn antennais used. The antenna cdibration factors are included in sSte factors
programmed into the test receivers.

ANTENNA MAST AND EQUIPMENT TURNTABLE

The antennas used to measure the radiated eectric fiedld strength are mounted on a non-
conductive antenna mast equipped with a motor-drive to vary the antenna height.

ANS C63.4:2003 specifies that the test height above ground for table mounted devices shall

be 80 centimeters. Foor mounted equipment shal be placed on the ground plane if the device
is normaly used on a conductive floor or separated from the ground plane by insulating materia

from 3 to 12 mm if the device is normaly used on a non-conductive floor. During radiated
measurements, the EUT is podtioned on a motorized turntable in conformance with this
requirement.

INSTRUMENT CALIBRATION

All test equipment is regularly checked to ensure that performance is maintained in accordance
with the manufecturer's specifications.  All antennas are cdibrated a regular intervas with
respect to tuned haf-wave dipoles. An exhibit of this report contains the list of test equipment
used and cdibration information.
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TEST PROCEDURES
EUT AND CABLE PLACEMENT

The FCC requires that interconnecting cables be connected to the available ports of the unit and
that the placement of the unit and the attached cables smulate the worst case orientation that
can be expected from atypical ingtalation, so far as practicable. To this end, the postion of the
unit and associated cabling is varied within the guiddines of ANSI C63.4:2003 , and the worst
case orientation is used for find measurements.

CONDUCTED EMISSIONS

Conducted emissions are measured at the plug end of the power cord supplied with the EUT.
Excess power cord length is wrapped in a bundle between 30 and 40 centimeters in length near
the center of the cord. Prdiminary measurements are made to determine the highest amplitude
emisson relative to the specification limit for al the modes of operation. Placement of system
components and varying of cable positions are performed in each mode. A finad pesk mode
scan is then performed in the posgition and mode for which the highest emission was noted on dl
current carrying conductors of the power cord.

RADIATED EMISSIONS

Radiated emissions measurements are performed in two phases aswedl. A preliminary scan of
emissionsis conducted in which al sgnificant EUT frequencies are identified with the sysemina
nomina configuration. At least two scans are performed from 30 MHz up to the frequency
required by the regulation specified on page 1. One or more of these is with the antenna
polarized verticaly while the one or more of these is with the antenna polarized horizontally.
During the prliminary scans, the EUT is rotated through 360°, the antenna height is varied and
cable pogitions are varied to determine the highest emission relative to the limit.

A spesker is provided in the recaiver to ad in discriminating between EUT and ambient
emissons. Other methods used during the preliminary scan for EUT emissons involve scanning
with near field magnetic loops, monitoring 1/0 cables with RF current clamps, and cycling
power to the EUT.

Find maximization is a phase in which the hghest amplitude emissons identified in the spectrd
search are viewed while the EUT azimuth angle is varied from O to 360 degrees relative to the
recaving antenna. The azimuth which results in the highest emisson is then maintained while
varying the antenna height from one to four meters. The result is the identification of the highest
amplitude for each of the highest pesks. Each recorded levd is corrected in the recaiver using
appropriate factors for cables, connectors, antennas, and preamplifier gan. Emissons which
have vaues close to the specification limit may aso be measured with a tuned dipole antennato
determine compliance.
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CONDUCTED EMISSIONS FROM ANTENNA PORT

Direct measurements are performed with the antenna port of the EUT connected to ether the
power meter or spectrum analyzer via a suitable attenuator and/or filter. These are used to
ensure that the front end of the measurement instrument is not overloaded by the fundamenta
transmisson.

Measurement bandwidths (video and resolution) are set in accordance with FCC procedures
for the type of radio being tested.
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SPECIFICATION LIMITS AND SAMPLE CALCULATIONS

The limits for conducted emissions from the AC power port are given in units of microvolts, the
limits for radiated dectric fiedld emissons are given in units of microvolts per meter at a Specified
test distance and the output power limits are given in temrs of Waits, milliwaits or dBm. Datais
measured in the logarithmic form of decibels rdative to one microvolt, or dB microvolts (dBuV).
For radiated emissons, the measured data is converted to the field strength at the antennain dB
microvolts per meter (dBuV/m). The results are then converted to the linear forms of uv and
uVv/m for comparison to published specifications.

Where the radiated eectric fidd strength is expressed in terms of the equivaent isotropic
radiated power (erp) the following formulais used to determine the field strength limit in terms
of microvolts per meter a adistance of 3m from the equipment under test:

E =1000000v 30 P microvolts per meter
3

where Pisthe erp (Waits)

For reference, converting the voltage and dectric field strength specification limits from linear to
decibd form is accomplished by taking the base ten logarithm, then multiplying by 20.
Conversion of power specification limits from linear units (in milliwatts) to decibel form (in dBm)
isaccomplished by taking the base ten logarithm, then multiplying by 10.
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FCC 15.407 (a)and RSS 210 (o) OUTPUT POWER LIMITS

The table below shows the limits for output power and output power dengty. Where the sgnd
bandwidth is less than 20 MHz the maximum output power is reduced to the power spectra
dengty limit plus 10 timesthe log of the bandwidth (in MHz).

Operating
Frequency Output Power Power Spectra Density
(MHz)
902 — 928 1 Watts (30 dBm) 8 dBm/3kHz
2400 — 2483.5 1 Watts (30 dBm) 8 dBm/3kHz
5725 — 5850 1 Watts (30 dBm) 8 dBm/3kHz

The maximum permitted output power is reduced by 1dB for every dB the antennagain
exceeds 6dBI. Fixed point-to-point goplications using the 5725 — 5850 MHz band are not
subject to this regtriction.

RSS 210 (0) AND FCC 15.247 SPURIOUS RADIATED EMISSIONS LIMITS

T limits for unwarted (spurious) emissons from the tranamitter fdling in the restricted bands
detailed in Part 15.205 and for al spurious emissons from the recelver are:

Frequency
Range Limit Limit
(MH2) (W/m @ 3m) (dBuv/m @ 3m)
30to0 88 100 40
8810 216 150 435
216 to 960 200 46.0
Above 960 500 54.0

All other unwanted (spurious) emissions shdl be at least 20dB below the leve of the highest in-
band signd levd.
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: December 1, 2005

FCC 15.205 AC POWER PORT CONDUCTED EMISSIONS LIMITS

The table below shows the limits for emissons on the AC power line as detailed in FCC Part

15.2065.
Frequency Average Quas Peak
(MH2) Limit Limit
(dBuv) (dBuV)

0.150 to 0.500 Linear decrease on Linear decrease on
logarithmic frequency axis logarithmic frequency axis
between 56.0 and 46.0 between 66.0 and 56.0

0.500 to 5.000 46.0 56.0

5.000 to 30.000 50.0 60.0

RSS-210 SECTION 6.6 AC POWER PORT CONDUCTED EMISSIONS LIMITS

The table below shows the limits for emissons on the AC power line as detalled in Industry

Canada RSS-210 section 6.6.
Frequency
Range Limit Limit
(MH2) (uv) (dBuVv)
0.450 to 30.000 250 48
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: December 1, 2005

SAMPLE CALCULATIONS - CONDUCTED EMISSIONS

Recaiver readings are compared directly to the conducted emissions specification limit (decibel
form) asfollows

R-B=C

and
C-S=M

where:

R = Recelver Reading in dBuV

B = Broadband Correction Factor*
C = Corrected Reading in dBuV

S = Spedfication Limitin dBuv

M = Margin to Specification in +/- dB

* Broadband Level - Per ANSI C63.4:2003 , 13 dB may be subtracted from the quas-peak
leve if it is determined that the emission is broadband in nature. If the Sgnd leve in the average
mode is Sx dB or more below the signd levd in the pesk mode, the emisson is classfied as
broadband.
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Elliott Laboratories, Inc. -- EMC Department Test Report
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SAMPLE CALCULATIONS - RADIATED EMISSIONS

Receaver readings are compared directly to the specification limit (decibel form). The receiver
internaly corrects for cable loss, preamplifier gain, and antenna factor. The caculations are in
the reverse direction of the actud signd flow, thus cable loss is added and the amplifier gain is
subtracted. The Antenna Factor converts the voltage at the antenna coaxia connector to the
fidd grength a the antenna dements. A digtance factor, when used for eectric fied
measurements, is caculated by usng the fallowing formula:

20*LOG10 (Dnv/Ds)

Fd

where:

Fd Distance Factor in dB

Dm = Measurement Distance in meters

Dg = Specification Distance in meters
Measurement Digtance is the distance at which the measurements were taken and Specification
Digtance is the distance at which the specification limits are based. The antenna factor converts

the voltage at the antenna coaxid connector to the field strength at the antenna ements.

The margin of agiven emisson pegk reative to the limit is caculated as follows

Rr+Fd

Re

<
[

= Rc- Ls

where:
Rr = Recaver ReadingindBuV/m
Fqg = DistanceFactorindB
Rc = Corrected Readingin dBuvV/m
Ls = Spedficaion Limitin dBuV/m

M = MarginindB Rdativeto Spec
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EXHIBIT 1: Test Equipment Calibration Data
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Conducted Emissions - AC Power Ports, 07-Nov-05

Engineer: Peter Sales

Manufacturer Description Model # Asset# Cal Due
Elliott Laboratories FCC / CISPR LISN LISN-3, OATS 304  08-Jul-06
Hewlett Packard EMC Spectrum Analyzer 9kHz - 6.5GHz 8595EM 787  17-Dec-05
Fischer Custom Comm. LISN, Freq. 0.9 -30 MHz,16 Amp FCC-LISN-50/250-16-2 1079  07-Jul-06
Rohde & Schwarz Test Receiver, 0.009-2750 MHz ESN 1332 23-May-06
Rohde& Schwarz Pulse Limiter ESH3 z2 1398 11-Feb-06
Radiated Emissions, 30 - 2,000 MHz, 07-Nov-05
Engineer: Peter Sales
Manufacturer Description Model # Asset # Cal Due
Hewlett Packard EMC Spectrum Analyzer 9kHz - 6.5GHz 8595EM 787  17-Dec-05
Hewlett Packard Microwave Preamplifier, 1-26.5GHz 8449B 870 13-Jan-06
Filtek High Pass Filter, 1GHz HP12/1000-5BA 955  31-Mar-06
EMCO Horn antenna, D. Ridge 1-18GHz (SA40 system 3115 1142 11-Jun-06
antenna)30Hz sunnyvale
EMCO Log Periodic Antenna, 0.2-2 GHz 3148 1321 30-Mar-07
Rohde & Schwarz Test Receiver, 0.009-2750 MHz ESN 1332 23-May-06
EMCO Biconical Antenna, 30-300 MHz 3110B 1497  15-Jun-06
Transmitter and Receiver Spurious Emissions, 30MHz - 10 GHz, 17 and 18-Nov-05
Engineer: Mehran Birgani, Mark Briggs
Manufacturer Description Model # Asset # Cal Due
Hewlett Packard Microwave Preamplifier, 1-26.5GHz 8449B 785  26-Apr-06
Hewlett Packard EMC Spectrum Analyzer, 9KHz - 22GHz 8593EM 1319 28-Mar-06
EMCO Biconical Antenna, 30-300 MHz 3110B 1320 05-Oct-06
EMCO Log Periodic Antenna, 0.2-2 GHz 3148 1321 30-Mar-07
Rohde & Schwarz Test Receiver, 0.009-2750 MHz ESN 1332 23-May-06
EMCO Horn antenna, D. Ridge 1-18GHz 3115 1386 ?7??7?
Re, 18-Nov-05
Engineer: Mark Briggs
Manufacturer Description Model # Asset # Cal Due
EMCO Horn Antenna D. Ridge 1-18 GHz (SA40 horn) 3115 1386  07-Jul-06
Radiated Emissions, 30 - 5,000 MHz, 18-Nov-05
Engineer: Mehran Birgani
Manufacturer Description Model # Asset# Cal Due
Hewlett Packard Microwave Preamplifier, 1-26.5GHz 8449B 785  26-Apr-06
Filtek High Pass Filter, 1GHz HP12/1000-5BA 957  18-Apr-06
Hewlett Packard EMC Spectrum Analyzer, 9KHz - 22GHz 8593EM 1319 28-Mar-06
EMCO Log Periodic Antenna, 0.2-2 GHz 3148 1321 30-Mar-07
Rohde & Schwarz Test Receiver, 0.009-2750 MHz ESN 1332  23-May-06
EMCO Horn Antenna D. Ridge 1-18 GHz (SA40 horn) 3115 1386  07-Jul-06
File: T61789 Test Equipment (Emissions) 1 0of 1
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?Eﬂl(}ﬂ EMC Test Data

Client: Microwave Data Systems Job Number:

J61736

Model:|INETII Test-Log Number:
Project Manager:
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Esther Zhu

Contact: Dennis McCarthy
Emissions Spec:|FCC, FCC 15.247, RSS-210 Class:

Immunity Spec: - Environment:

B
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Model
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Date of Last Test: 11/18/2005
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?Eﬂl(}ﬂ EMC Test Data

Client: Microwave Data Systems Job Number: J61736

Model:|INETII Test-Log Number: 761789
Project Manager: Esther Zhu

Contact: Dennis McCarthy

Emissions Spec: FCC, FCC 15.247, RSS-210 Class: B
Immunity Spec: - Environment: -

EUT INFORMATION

General Description
The EUT is a wireless modem that is designed to provide wireless internet access. Since the EUT would be placed on a
tabletop during operation, the EUT was treated as tabletop equipment during testing to simulate the end-user environment.
The electrical rating of the EUT is 14-30Volts, 2 Amps.

Equipment Under Test
Manufacturer Model Description Serial Number FCCID

Microwave Data INETII Wireless Modem 1425430 -
Systems

EUT Antenna (Intentional Radiators Only)
The EUT may use the following antennas:
Yagi antenna, gain 12dBi or less, such as MDS pn 97-3194A14
Omni antenna, gains not exceeding 9.2dBi (7dBd), such as MaxRad MFB series
The antenna connects to the EUT via a non-standard antenna connector, thereby meeting the requirements of FCC 15.203.
The EUT is designed for professional installation, thereby allowing the output power to be set based on the antenna
configuration used.

EUT Enclosure
The EUT enclosure is primarily constructed of DIECAST aluminum. It measures approximately 17 cm wide by 11 cm deep by 3
cm high.

Modification History

Mod. # Test Date Modification

Modifications applied are assumed to be used on subsequent tests unless otherwise stated as a further modification.

T-Log: T61789, Rev 1.0 EUT Description Page 2 of 24



ZElliott

EMC Test Data

Client: Microwave Data Systems Job Number: J61736
Model:|INETII T-Log Number: | T61789
Project Manager: Esther Zhu
Contact: Dennis McCarthy
Emissions Spec:|FCC, FCC 15.247, RSS-210 Class:
Immunity Spec: - Environment:
Test Configuration #1
Local Support Equipment
Manufacturer Model Description Serial Number FCCID
Topward 3603D DC Supply 677301 -
Winbook Winbook XL PC Laptop UXI456W3528X83 -
Microwave Data 97-3194A14 Antenna :
Systems
Remote Support Equipment
Manufacturer Model Description Serial Number FCCID
None - -
Interface Cabling and Ports
Port Connected To Cable(s)
Description Shielded or Unshielded Length(m)
Ethernet LAN Laptop Cat5h Unshielded 1.0
Com1 Laptop Serial Shielded 3.0
DC Power DC Power Supply - Unshielded 1.0
Link Antenna RF Cable Shilded 3.0

Note: The Com 2 port was not connected during testing. The manufacturer stated that these are for Configuration purposes

and therefore would not normally be connected.

EUT Operation During Emissions Tests (Digital Device)
During emissions testing a ping was exercising the ethernet interface and the radio was in receive mode on the center channel.

EUT Operation During Emissions Tests (Transceiver)
During emissions testing a ping was exercising the ethernet interface for all radiated spurious measurements. The radio was in
receive mode on the specified channel for receiver emissions measurements.
For transmitter emissions measurements the EUT was configured to continuously transmit a modulated signal. For radiated
spurious emissions the output power was set to a nominal 24dBm for the measurements with the Yagi antenna connected and
a nominal 30dBm for measurements with the omni antenna connected. The purpose of setting the power to the maximum
setting for the omni antenna was to cover all lower gain antennas of that type.
PSD and bandwidth measurements were made with the transmitter at the highest compliant power setting (the maximum power
setting to comply with the PSD limit of 8dBm/3kHz). Output power measurements were made at the maximum power setting
and at the power settings for use with the Yagi antennas and with the omni antennas of gains between 6dBi and 9.2dBi.

T-Log: T61789, Rev 1.0 Test Configuration #1
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% Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J61736
T-Log Number: T61789
Account Manager: Esther Zhu

Model: INETII

Contact:| Dennis McCarthy

Spec:|FCC, FCC 15.247, RSS-210 Class:|N/A

FCC 15.247 DTS - Power and Bandwidth

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 11/16/2005 Config. Used: 1
Test Engineer: Jmartinez Config Change: None
Test Location: SVOATS #2 EUT Voltage: 15VDC

General Test Configuration

\When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the
spectrum analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All measurements
are corrected to allow for the external attenuators used.

Ambient Conditions: Temperature: 15°C
Rel. Humidity: 47 %

Summary of Results

Run # Test Performed Limit Pass / Falil Result / Margin
. All spurious signals
1 Antenna port spurious 15.247(a) Pass more than -30dBc
, 6dB: 649kHz
2 Bandwidth 15.247(a) Pass 99%: 1 514MHz
3 Output Power at. highest power 15.247(b) Pass Refer to run
setting
4 Power Spectral Density (PSD) 15.247(d) Pass 7.94dBm/3kHz
at highest power setting

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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7% Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J61736
T-Log Number: T61789

Model: INETII

Account Manager: Esther Zhu
Contact:| Dennis McCarthy

Spec:|FCC, FCC 15.247, RSS-210 Class:|N/A

Run #1d: Antenna Conducted Spurious Emissions, 30 - 26 MHz.
Refer to plots below. Scans made using RBW=VB=100 KHz with the limit line set at 20dB below the highest in-band signal level,

;E'-.nalyzer Settings

30.0- y
: HPE564E,EMI
20.0- i CF: S015,00 MHz
: SPAN:9970,00 MHz
10.0- 't RE 100 kHz
i YE 100 kHz
0.0- : Dreteckar Mormal
= i AEE 30
R L B e e e o o e e e RL Offset 10,00
Sweep Time 5,55
-20.0- Ref Lvl:30.000EBM
-30.0-
Coamments
-40.0-|
1
-50.0- " 1 1 1 1
30.0 2000.0 4000.0 A000,0 g000.0 953, 4

Frequency (MHz)
Cursor 1 1788.43t -11.67 —H @~ Delta Freq. 1733.44 E -
Cursor 10,000 5.33 e | peits Arnplitude 20,50 l I lOtt

ﬁnal'g.rzer Settings

30,0 - 1
} HPaSE4E, EMI
20.0- ! CF: 5015.00 MHz
i SPAN:9970.00 MHz
10.0- ; RE 100 kHz
: B 100 kHz
0o.0- 1 Dekeckor POS
= ! ALt 30
E -10.0- I RL Offset 10,00
——— Sweep Time 5,55
-20.0 - Ref Lyl:30,000EM
-30.0 -
Camments
-40.0 -
-30.0 I ! 1 1 1 1 1
30.0 2000.0 4000.0 £000.0 £000.0 a933, 4

Frequency (MHz)

Cursor 1 182161 -16.00 4l & Delta Freq.  1821.61 E]]i
Cursor 1 0.000 w17 i“_g“iﬂ Celta Amplitude 23,17 Ott
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% Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J61736
T-Log Number: T61789
Account Manager: Esther Zhu

Model: INETII

Contact:| Dennis McCarthy

Spec:|FCC, FCC 15.247, RSS-210 Class: N/A
30.0- i Analyzer Settings
H HPESE4E, EMI
20.0~- ' CF: 5015.00 MHz
i SPAMN:2970,00 MHz
10.0- : RE 100 kHz
: YE 100 kHz
0.0- 1 Deteckor POS
= I Akt 30
D -10.0- ! RL OFfset 10,00
11 1 Sweep Time 5,55
-20.0- Ref Lvl:30.0008M
-30.0-
Carnments
-40.0- I
-50.0-, " 1 [ [ [
a0.0 2000.0 4000.0 &000,0 &000.0 9953, 4

Frequency (MHz)

Cursor 1 1gas.zo -19.33 )= @< Dielta Freq. 183820 E]]i
cusor1 0000 667 @l-HBe | poita Ampitude 2600 Ott
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%Ellott

EMC Test Data

Model: INETII

Client: Microwave Data Systems

Contact:| Dennis McCarthy

Job Number: J61736
T-Log Number: T61789

Account Manager: Esther Zhu

Spec: FCC, FCC 15.247, RSS-210

Class: N/A

Run #2: Signal Bandwidth

Power Resolution . . . )
. Frequency (MHz ) 6dB Signal Bandwidth [99% Signal Bandwidth
Setting quency (MH2) Bandwidth g 0l
29 902 100 kHz 649 kHz 1.514 MHz
30 915 100 kHz 649 kHz 1.431 MHz
30 927 100 kHz 649 kHz 1.464 MHz
11 0 ey o e ety ey e e e e S ;ﬂmalyzer Settings
25.0- HPE5E4E, EMI
500 - CF: 902,52 MHz
' SPAN:S.000 MHz
15.0- RE 100 kHz
10.0- YE 100 kHz
S.- Detector POS
= ' At 40
o 0.0- RL Offset 10,00
-5.0- Sweep Tire 50,0ms
e Ref Lyvl:40,0008M
-15.0-
-20.0- Cornments
-25.0-
-SD'D _I 1 1 1 1 1 1 1 1 1 1 1
Q00,3 901.0 901.5 9020 9025 903.0 9035 904.0 904.5 005,53
Frequency (MHz)
Cursor 1 903137 zaso el = & Delta Freq. 649 kHe E]]i
Cursorz sozass 2250  Bl-i®r | peita amplitude 6.0 Ott

T-Log: T61789, Rev 1.0

DTS Tests 16-Nov-05
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7% Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J61736
T-Log Number: T61789
Account Manager: Esther Zhu

Model: INETII

Contact:| Dennis McCarthy

Spec:|FCC, FCC 15.247, RSS-210 Class:|N/A
30,0 - Analyzer Settings
25.0- HPE564E,EMI
0.0 - CF: 915,00 MHz
' SPAN:5.000 MHz
15.0- RE 100 kHz
10.0- YE 100 kHz
5.0- Deteckor POS
= ' AL 40
= 0.0- RL Offset 10,00
-5.0- Sweep Time 50,0ms
00— Ref Lyl:40,00D6M
-15.0-
70,0 - Cormnments
25,0 -
-30.0-

1 1 1 1 1 1 1 1 1 1 1
9125 913.0 9135 9140 914.5 9150 9155 9160 216,5 917.0 917.5
Frequency (MHz)

Cursor 1 915,320 287 Larl= & Delta Freq. 649 kHz E]]i
Cursorz or4s7t zza7 @B | Deita ampitude 500 Ott

30.0- Analyzer Settings
25.0- HPE564E,EMI
20.0- CF: 927,50 MHz
SPAM:S.000 MHz
15.0- RE 100 kHz
10,0- VB 100 kHz
50— Detector POS
AL 40

DEM
o
o

]

RL Offset 10,00
Sweep Time S0.0ms
Ref Lvl:40,00DEM

ormments

-30.0- 1 1 1 1 1 1 1 1 1 1
O25.0 925.5 926.0 926.5 927.0 927.5 9253.0 9235 929.0 929.5 930.0
Frequency (MHz)

Cursor 1 9z7.807 2717 )= & Delta Freq. 649 kHz E]]i
Cusorz |927.158 2117 Mlocd®d | Deita ampitude |6.00 Ott
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Client: Microwave Data Systems Job Number: J61736
T-Log Number: T61789
Model: INETII
Account Manager: Esther Zhu
Contact: Dennis McCarthy
Spec:|FCC, FCC 15.247, RSS-210 Class: N/A
25.0- Analyzer Settings
20.0- HPESE4E, EMI
15.0- CF: 902,52 MHz
SPaM:S,000 MHz
10.0- FE 10 kHz
5.0- YE 30 kHz
0.0- Detectar POS
= ' AEE 40
P -5.0- RL Offset 10,00
-10.0- Sweep Time 130.0ms
50— Ref Lvl:40,000EM
-20,0-
250 Camrments
-30.0 - 99%. power bandwidth:
1.050 MHz
-35.0- I I | 1 1 I I I I | Fower over span:
Q00,3 Q01,0 901.5 9020 902,5 903.0 903.5 904.0 904.5 5.3 37, 390Bm99% power
Frequency (MHz) handwidth: 1,050 MH=

Cursor 1 903569 2133 Lal— & Delta Freq.  1.514 E -

Cursorz  o0z.055 -467 =& | peis Amplitude 26,00 l I lOtt
25.0- Analyzer Settings
20.0- HPESA4E,EMI
15.0 - CF: 915,00 MHz
10,0 - SPAM:S,000 MHz

' RE 10 kHz
5.0- WE 30 kHz
0.0 Detector POS
= -5.0- Akt 40
8 _ioo- RL Offset 10,00
! Sweep Time 130,0ms
-15.0- Reef Lyli40, O0DEM
-20.0-
-25.0-
30.0- Cornmerts
550 29%: power bandwidth:
' 1.050 MHz
-40.0 - I I I I i I I i I I Power over span:
912.5 913.0 913.5 914.0 9145 9150 9155 916.0 916.5 917.0 917.5 37 39dBmo9% power
Frequency (MHz) handwidth: 1.050 MHZ7
Cursor 1 915.720 zt.83  l— & Delta Freq.  1.431 E -
Cursorz 914.289 417 @l & | paira Arnplitude  26.00 l I lOtt

T-Log: T61789, Rev 1.0 DTS Tests 16-Nov-05
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%Ellott

EMC Test Data

Client: Microwave Data Systems Job Number: J61736
T-Log Number: T61789
Model: INETII
Account Manager: Esther Zhu
Contact:| Dennis McCarthy
Spec:|FCC, FCC 15.247, RSS-210 Class: N/A
20.0- Analyzer Settings
15.0- HPSS64E, EMI
0.0 - CF: 927,50 MHz
SPAM:S,000 MHz
=.0- RE 10 kHz
0.0- YE 30 kHz
5.Q- Detectar POS
- . Akt 40
o -10.0- RL Offset 10,00
-15.0- Sweep Time 130,0ms
o0.0- Ref Lvl:40,000EM
-25.0-
a0 - Corrnents
-=5.0- 99%. power bandwidth:
1.050 MHz
-40.0 -, I I I I i I i I 1 I Power over span:
925.0 9255 926.0 926.5 927.0 927.5 92B.0 928.5 929.0 929.5 930.0 37 30dBma9% power
Frequency (MHz) handwidth: 1,050 MHz
Cursor 1 928215 19.83 )= & Delta Freq.  1.464 E -
cursorz 926751 -6.17 =& | paia arnplitude  26.00 l I lOtt

T-Log: T61789, Rev 1.0 DTS Tests 16-Nov-05
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% Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J61736
T-Log Number: T61789
Model: INETII
Account Manager:|Esther Zhu
Contact: Dennis McCarthy
Spec:|FCC, FCC 15.247, RSS-210 Class: N/A
Run #3: Output Power
Maximum antenna gain: 12.2 dBi (10dBd)
This setting used for Yagi antennas with gains not exceeding 12.2dBi
Power Output Power ™™* [ EIRP Peak Power "
Setting | Freauency MH2) | ey w w dBm w
20 902.8165 23.7 0.234 3.890 23.7 0.234
24 915.0000 23.8 0.240 3.981 23.8 0.240
26 927.5035 23.6 0.229 3.802 23.7 0.234
Maximum antenna gain: 9.2 dBi (7dBd) Power max = 26.8dBm
This setting used for omni antennas with gains above 6dBi but not exceeding 9.2dBi)
Power Output Power ™™* [ EIRP Peak Power "
Setting | Freauency MH2) | ey w w dBm w
25 902.8165 26.1 0.407 3.388 26.0 0.398
26 915.0000 26.6 0.457 3.802 26.6 0.457
26 927.5035 26.6 0.457 3.802 26.7 0.468
Maximum antenna gain: 6 dBi
This setting used for omni antennas with gains of 6dBi or less and is the highest output power setting available.
Power Output Power ™™* [ EIRP Peak Power "
Setting | Freauency MH2) | ey w w dBm w
28 902.8165 28.4 0.692 2.754 28.3 0.676
29 915.0000 28.4 0.692 2.754 28.3 0.676
29 927.5035 28.7 0.741 2.951 28.7 0.741

Output power measured using a spectrum analyzer, zero span, sample detector and RB = VB= 3MHz and power
Note 1: |averaging over 100 sweeps (knowledge database reference 558074, option #2 method #2). [Note actual span is
10kHz to allow power averaging to be enabled]. Plots are provided for the highest output power setting only.

Note 2: |Output power measured with RB=VB=3MHz, peak detector for reference only

The output power is different depending on the antennas used. Yagi antennas are limited to the output power in the
first table. The omni antennas with gains between 6dBi and 9.2dBi are limited to the output power in the center
table. The Omni antennas with a gain not exceeding 6dBi (4.8dBd) the maximum output power is detailed in the last

Note 3: table. Note that the spurious emissions for all of the omni range of antennas are covered by the spurious tests
performed on the highest gain omni antenna as these tests were performed with the output power set to the
maximum permitted.

Output power for antennas with 6dBi of gain or less is limited to the values in the table above to ensure compliance

Note 4: | . o
with the limits for PSD.

Note 5: Power setting is the setting used in the control software to set the output power with the software confiougred for “cal

on" and "pwrctrl off" and are provided for reference purposes only.
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7% Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J61736
T-Log Number: T61789
Account Manager: Esther Zhu

Model: INETII

Contact:| Dennis McCarthy
Spec:|FCC, FCC 15.247, RSS-210 Class:|N/A

?E]]lﬂtt 28.4-

5péctrum Analyzer Settings

ZF: a0z 8hMHz
SPAM: 10kHz

RE 3.0MHz

WE 3.0MHz
Detectar Sample
AbE 10

RL Offzet 30,90
Sweep Tirne 20.0ms
Raf Lvl:21.000EM
Puwer avg: 100 sweeps
Arnp corr: 0.0dE
Eir size: 25Hz
Highest PSD

5,38 dBmyT.0MHz

dBm

999 Bandwidth
.00 MHz

Power Oorer Span 28,3 -

1
27960 oy Q02,8 a0z,
2838 dem Frequency (MHz)

Power - 902,58 MHz

. Ot 28.5-
Spectrurn Analyzar Settings

CF: 915.0rHz
RE 3.0MHz 28.4 -
WE 3.0MHz

Detactar Sarnple

Atk 10

RL Cffset 30,90 28.53-
Sweep Tire 20.0ms
Ref Lvwl:31.000EM
Pwer awg: 100 sweeps
Armp corr: 0.0dE 52—
Bin size: 25Hz

Highest PSD

zz.dz dBr/3.0MHz

dBrm

53%% Bandwidth 28.1-

3.00 PHz

Fower Crwer Span Z8.0- | |
EAD.812 gy 915.0 215.0 915.0
2842 dem Frequency (MHz)

Power - 915 MHz
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7% Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J61736
T-Log Number: T61789
Account Manager: Esther Zhu

Model: INETII

Contact:| Dennis McCarthy

Spec:|FCC, FCC 15.247, RSS-210 Class:|N/A

28.7

Spéctrum Analyzer Settings

CF: 927 .5MHz
SPaM: 10kHz

R.E 2.0MHz

WE 3.0MHz
Datactor Sarmple
Atk 10

RL Cffset 30,90
Sweeep Tirne 20.0rms
Ref Lvwl:31.000EM
Pwor awg 100 sweeps
Arnp corr: 0.0dE
Bir size: 2EHz
Highest PS0

22,70 dBm/2.0MHz

dBrm

9996 Bandwidth
.00 MHz

Povger Crwer Span 8.6 | 1
FALEEY o 927.5 927.5 Q27,5
2870 dBm Frequency (MHz)

Cukput Power Plok - Top Channel
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%Ellott

EMC Test Data

Client: Microwave Data Systems Job Number: J61736
T-Log Number: T61789
Model: INETII
Account Manager: Esther Zhu
Contact:| Dennis McCarthy
Spec:|FCC, FCC 15.247, RSS-210 Class:|N/A

Run #4: Power Spectral Density

Power Operating Freg. @

Setting | Frequency (MHz) | PPSD ResBW | P.S.D. (dBm/3kHz)

29 902 902.88 3kHz 7.94
30 915 915.05 3kHz 7.84
30 927 927.52 3kHz 7.84

Note 1.  |Freq. @ PPSD: Frequency of the Peak Power Spectral Density (PPSD)
Power spectral density measured using RB=3 kHz, VB=10kHz and power averaging enabled over 100 sweeps
Note 2. |(option 2 detailed in the FCC knowledge database). The same basic method (i.e. power averaging) was used for
the measurement of output power.
Note 3:  |Power spectral density was measured at the highest output power setting.
_ 1.0~ |
Spectrum Analyzer Settings 75— e
CF: 902 &MHz 50—
SPAM: 1.0MHz '
RE 3kHz 2.5-
WE 10kHz 00—
Detector Sarmple '
Atk 30 25—
RL Offset 0,00
Sweep Tirme 280.0ms 0=
Ref Lvl:20.00DEM E 75-
Pt avg: 100 sweeps -
Amp corr: 10.0dE -10.0-
Bin size: 2kHz -12.5-
Highest PSD
-15.0-
7.94 dBm,3kHz
dwidth s
95% E i
andwidt 00—
0D MHz
-22.5-
Prower Chier Span -25.0-) 1 | | | | | | | 1 11
FINAEE iy 202,35 902.4 9025 9026 9027 9025 9029 9030 903.1 903.2 903.3
2869 dBm Frequency (MHz)
2025 MHz (PSD)
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Client: Microwave Data Systems Job Number: J61736
T-Log Number: T61789
Model: INETII
Account Manager: Esther Zhu
Contact:| Dennis McCarthy
Spec:|FCC, FCC 15.247, RSS-210 Class:|N/A
’ 10.0-
= k Anal Setti
pectrum Analyzer Settings 75—
ZF: 915.0MHz 5.0-
SPAM:1.0MHz '
RE ZkHz 2.5-
WE 10kHz .
Detector Sarple '
Al 30 25—
RL Ffset 0,00 _
Sweap Time 280.0ms -=.0
Ref Ll 20,00DEM E 752
Pwor awg: 100 sweeps -
Amp corri 10.0dE -10.0-
Ein size: ZkHz iz 5-
Highest PSD
-15.0-
7.4 dBmjzkHz
-17.5-
99%% Bandwidth 0.0
0,59 MHz
-22.5-
Poweer Cover Span -25.0-, | | | | i i | | | :
FrzeHs 914.5 914.6 914.7 9145 914.9 9150 9151 9152 9153 9154 9155
2888 dBm Freguency (MHz)
915 MHz (P3SD)
’ 10.0-
Spectrum Analyzer Settings i
CF: 927 .5MH:z 5.0-
SPAR:1.0MHz
RE ZkHz
WE 10kHz 0.0-
Detector Sarmple
At 30 .
RL ffset 0,00 =
Sweap Tirne 280.0ms
Reef Ll 20,00CEM E 0o~
Pwir avg: 100 sweeps -
Amp corr: 10,0dE
Bin size: 2kHz -15.0-
Highest PS5
724 dBm3kHz -20.0-
99%% Bandwidth
053 MHz -25.0-
Ponger Corer Span -30.0- | | | | I | I | | !
BE 134 g Q2F.0 9271 9272 9273 9274 9275 9276 9277 9278 9279 9250
2822 dem Frequency (MHz)
927.5 MHz (P30
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% Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J61736
T-Log Number: T61789
Account Manager: Esther Zhu

Model: INETII

Contact:| Dennis McCarthy

Spec:|FCC, FCC 15.247, RSS-210 Class:|N/A

Transmitter Spurious Emissions - 10dBd Yagi Antenna

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 11/17/2005 Config. Used: 1
Test Engineer: Mehran Birgani Config Change: EUT power set to a nominal 24dBm
Test Location: SVOATS #2 EUT Voltage: 15V dc

General Test Configuration
The EUT was located on the turntable for radiated spurious emissions testing.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

Unless stated otherwise the EUT was operating such that it constantly hopped on either the low, center or high channels.

Ambient Conditions: Temperature: 12°C
Rel. Humidity: 45 %

Summary of Results

Run # Test Performed Limit Pass / Falil Result / Margin
1b RE, 30 - 10000 MHz FCC Part 15.209 / 5 44.2dBpVim @
Spurious Emissions 15.247( c) 85 | 3659.9MHz (-9.8dB)

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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L]
? Elliott EMC Test Data
Client: Microwave Data Systems Job Number: J61736
T-Log Number: T61789
Model: INETII
Account Manager: Esther Zhu
Contact:| Dennis McCarthy
Spec:|FCC, FCC 15.247, RSS-210 Class: N/A
Run #la: Radiated Spurious Emissions, 30 - 10000 MHz. Low Channel @ 902.817 MHz
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height [Comments
MHz | dBuV/im|{ VH Limit Margin |Pk/QP/Avg| degrees meters
3611.229 | 42.7 vV 54.0 -11.3 AVG 4 1.0
2708.420 | 39.7 \ 54.0 -14.3 AVG 20 1.0
2708.517| 38.1 H 54.0 -15.9 AVG 324 1.0
3611.229| 515 \ 74.0 -22.5 PK 4 1.0
2708.420 | 49.2 \ 74.0 -24.8 PK 20 1.0
2708.517| 475 H 74.0 -26.6 PK 324 1.0
Note 1- For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 30dB below

the level of the fundamental and is based on a peak measurement in 100kHz bandwidth.

Run #1b: Radiated Spurious Emissions, 30 - 10000 MHz. Center Channel @ 915.000 MHz

Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height [Comments
MHz | dBuV/im{ VH Limit Margin |Pk/QP/Avg| degrees meters
3659.925| 44.2 H 54.0 9.8 AVG 21 1.0
2744.985| 425 H 54.0 -11.5 AVG 21 1.0
2745.045| 37.7 vV 54.0 -16.4 AVG 34 1.0
3659.925| 52.7 H 74.0 -21.3 PK 21 1.0
2744.985| 50.1 H 74.0 -23.9 PK 21 1.0
2745.045| 48.6 \ 74.0 -25.4 PK 34 1.0

Note 1:

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 30dB below
the level of the fundamental and is based on a peak measurement in 100kHz bandwidth.

Run #1c: Radiated Spurious Emissions, 30 - 10000 MHz. High Channel @ 927.504 MHz

Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height [Comments
MHz | dBuV/im|{ VH Limit Margin |Pk/QP/Avg| degrees meters

3710.066 [ 44.2 H 54.0 9.8 AVG 55 1.0

2782.540 | 39.9 H 54.0 -14.1 AVG 30 1.0

2782390 38.4 \ 54.0 -15.6 AVG 140 1.0

3710.066 | 51.5 H 74.0 -22.5 PK 55 1.0

2782540 49.0 H 74.0 -25.1 PK 30 1.0

2782.390| 485 \ 74.0 -25.5 PK 140 1.0

Note 1: For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 30dB below

the level of the fundamental and is based on a peak measurement in 100kHz bandwidth.
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% Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J61736
T-Log Number: T61789
Account Manager: Esther Zhu

Model: INETII

Contact:| Dennis McCarthy
Spec: FCC, FCC 15.247, RSS-210 Class: B

Radiated Emissions - 10 dBd Yagi Antenna

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 11/18/2005 Config. Used: 1
Test Engineer: Mehran Birgani Config Change: None
Test Location: SVOATS #2 EUT Voltage: 15V dc

General Test Configuration
The EUT and all local support equipment were located on the turntable for radiated emissions testing.

The test distance and extrapolation factor (if used) are detailed under each run description.

Note, preliminary testing indicates that the emissions were maximized by orientation of the EUT and elevation of the
measurement antenna. Maximized testing indicated that the emissions were maximized by orientation of the EUT, elevation
of the measurement antenna, and manipulation of the EUT's interface cables.

Note, for testing above 1 GHz, the FCC specifies the limit as an average measurement. In addition, the FCC states that the
peak reading of any emission above 1 GHz, can not exceed the average limit by more than 20 dB.

Ambient Conditions: Temperature: 21°C
Rel. Humidity: 42 %

Summary of Results

Run # Test Performed _ Limit Result Margin
1 RE, 30 - 5(;(r)nOiZ/ISI;|Ozr;SMaX|m|zed FCC Class B Pass . ;igg’aﬁ;//(nl %}dg)
2 RE, 30- Sg(lﬁz/l;;r;sMaXimized FCC Class B Pass 9 412%8:2\/(/?%8)
3 RE, 30- Sg(l)noiZ/IS}i-lozr;sMammued FCC Class B Pass 81:. éggﬁmﬂ(ﬂgd&

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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%Ellott

EMC Test Data

Client:

Microwave Data Systems

Job Number: J61736

T-Log Number: T61789

Model: INETII
Account Manager: Esther Zhu
Contact:| Dennis McCarthy
Spec:|FCC, FCC 15.247, RSS-210 Class: B

Run #1: Maximized readings, 30 - 5000 MHz (Rx Mode, Low Channel)
Frequency| Level Pol FCC Class B Detector | Azimuth Height |Comments

MHz | dBuV/im{ VH Limit Margin |Pk/QP/Avg| degrees | meters

792.160| 44.8 H 46.0 -1.2 QP 275 11

792.116] 42.3 \ 46.0 -3.7 QP 60 11
2375.110| 44.1 H 54.0 -9.9 Pk 120 1.0 [Pk Reading average limit
2377.328| 43.8 v 54.0 -10.2 Pk 100 1.0  |Pk Reading average limit
1584.356 | 41.3 V 54.0 -12.7 Pk 0 1.0 [Pk Reading average limit
1583.839 | 41.1 H 54.0 -12.9 Pk 0 1.0  |Pk Reading average limit

Run #2: Maximized readings, 30 - 5000 MHz (Rx Mode, Center Channel)

Frequency| Level Pol FCC Class B Detector | Azimuth Height |Comments
MHz | dBuV/m|{ VH Limit Margin |Pk/QP/Avg| degrees | meters
2410.663 | 46.5 H 54.0 -7.5 Pk 16 1.9 [Pk Reading average limit
2410.685| 42.7 V 54.0 -11.3 Pk 0 1.0 |Pk Reading average limit
1606.200 | 42.1 V 54.0 -11.9 Pk 19 1.0 [Pk Reading average limit
1606.543 | 41.6 H 54.0 -12.4 Pk 20 2.1  |Pk Reading average limit
803.650[ 32.1 H 46.0 -13.9 QP 60 1.0
803.650[ 31.7 v 46.0 -14.3 QP 15 11

Run #3: Maximized readings, 30 - 5000 MHz (Rx Mode, High Channel)

Frequency| Level Pol FCC Class B Detector | Azimuth Height |Comments

MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees | meters

816.806) 414 H 46.0 -4.6 QP 30 1.0

816.806[ 39.0 \ 46.0 -7.0 QP 180 1.3
2450.032 | 43.9 H 54.0 -10.1 Pk 0 2.4 [Pk Reading average limit
1633.925| 43.8 H 54.0 -10.2 Pk 15 2.5  |Pk Reading average limit
2449.245| 43.7 V 54.0 -10.3 Pk 0 1.0 [Pk Reading average limit
1632.418 | 422 v 54.0 -11.8 Pk 145 1.0 |Pk Reading average limit
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% Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J61736
T-Log Number: T61789
Account Manager: Esther Zhu

Model: INETII

Contact:| Dennis McCarthy
Spec: FCC, FCC 15.247, RSS-210 Class: B

Radiated Emissions - 7 dBd Omni Antenna

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 11/18/2005 Config. Used: 1
Test Engineer: Mehran Birgani Config Change: None
Test Location: SVOATS #2 EUT Voltage: 15V dc

General Test Configuration
The EUT and all local support equipment were located on the turntable for radiated emissions testing.

The test distance and extrapolation factor (if used) are detailed under each run description.

Note, preliminary testing indicates that the emissions were maximized by orientation of the EUT and elevation of the
measurement antenna. Maximized testing indicated that the emissions were maximized by orientation of the EUT, elevation
of the measurement antenna, and manipulation of the EUT's interface cables.

Note, for testing above 1 GHz, the FCC specifies the limit as an average measurement. In addition, the FCC states that the
peak reading of any emission above 1 GHz, can not exceed the average limit by more than 20 dB.

Ambient Conditions: Temperature: 21°C
Rel. Humidity: 42 %

Summary of Results

Run # Test Performed _ Limit Result Margin
1 RE, 30 - 5(;(r)nOiZ/ISI;|Ozr;SMaX|m|zed FCC Class B Pass . ;(if:aﬁ;//(n; ?dg)
2 RE, 30- Sg(lﬁz/l;;r;sMaXimized FCC Class B Pass 9 413?&8:2\/(/?5@33)
3 RE, 30- Sg(l)noiZ/IS}i-lozr;sMammued FCC Class B Pass 81:. éggﬁmﬂ(ggd&

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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%Ellott

EMC Test Data

Client:

Microwave Data Systems

Job Number: J61736

T-Log Number: T61789

Model: INETII
Account Manager: Esther Zhu
Contact:| Dennis McCarthy
Spec:|FCC, FCC 15.247, RSS-210 Class: B

Run #1: Maximized readings, 30 - 5000 MHz (Rx Mode, Low Channel)
Frequency| Level Pol FCC Class B Detector | Azimuth Height |Comments

MHz | dBuV/im{ VH Limit Margin |Pk/QP/Avg| degrees | meters

792.116] 40.9 \ 46.0 5.1 QP 230 1.0

792.160] 39.8 H 46.0 6.2 QP 313 1.0
2375.032| 46.0 H 54.0 -8.0 Pk 161 1.0 [Pk Reading average limit
2377.395| 45.7 v 54.0 -8.3 Pk 360 1.0  |Pk Reading average limit
1583.833 | 41.3 H 54.0 -12.7 Pk 360 1.0 [Pk Reading average limit
1584.335] 41.1 v 54.0 -12.9 Pk 0 1.0  |Pk Reading average limit

Run #2: Maximized readings, 30 - 5000 MHz (Rx Mode, Center Channel)

Frequency| Level Pol FCC Class B Detector | Azimuth Height |Comments
MHz | dBuV/m|{ VH Limit Margin |Pk/QP/Avg| degrees | meters
2410.070| 44.5 H 54.0 -9.5 PK 0 1.0 [Pk Reading average limit
2410.625| 43.2 V 54.0 -10.8 Pk 0 1.0 |Pk Reading average limit
1606.125| 42.5 V 54.0 -115 Pk 139 1.0 [Pk Reading average limit
1607.225] 419 H 54.0 -12.1 PK 158 1.0  |Pk Reading average limit
803.650[ 32.1 H 46.0 -13.9 QP 60 1.0
803.650[ 31.7 v 46.0 -14.3 QP 15 11

Run #3: Maximized readings, 30 - 5000 MHz (Rx Mode, High Channel)

Frequency| Level Pol FCC Class B Detector | Azimuth Height |Comments

MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees | meters

816.806 42.1 H 46.0 -3.9 QP 181 12

816.806[ 414 \ 46.0 -4.6 QP 322 1.0
2451.157 | 43.7 H 54.0 -10.3 Pk 120 1.0 [Pk Reading average limit
2449.207 | 43.7 V 54.0 -10.3 Pk 360 1.0 |Pk Reading average limit
1634.255| 42.8 H 54.0 -11.2 Pk 0 1.0 [Pk Reading average limit
1632.178 | 417 v 54.0 -12.3 Pk 275 1.0 |Pk Reading average limit
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% Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J61736
T-Log Number: T61789
Account Manager: Esther Zhu

Model: INETII

Contact:| Dennis McCarthy

Spec:|FCC, FCC 15.247, RSS-210 Class:|N/A

Transmitter Spurious Emissions - 7dBd Yagi Antenna

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 11/18/2005 Config. Used: 1
Test Engineer: Mark Briggs Config Change: EUT power set to 30dBm
Test Location: SVOATS #2 EUT Voltage: 15V dc

General Test Configuration
The EUT was located on the turntable for radiated spurious emissions testing.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

Unless stated otherwise the EUT was operating such that it constantly hopped on either the low, center or high channels.

Ambient Conditions: Temperature: 17°C
Rel. Humidity: 45 %

Summary of Results

Run # Test Performed Limit Pass / Fail Result / Margin
RE, 30 - 10000 MHz FCC Part 15.209 / 47.4dBuVim
. Spurious Emissions 15.247( c) Pass (233.3uvim) @
i ' 3710.6MHz (-6.6dB)

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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?E]hgt‘[ EMC Test Data
Client: Microwave Data Systems Job Number: J61736
T-Log Number: T61789
Model: INETII
Account Manager: Esther Zhu
Contact:| Dennis McCarthy
Spec:|FCC, FCC 15.247, RSS-210 Class: N/A
Run #la: Radiated Spurious Emissions, 30 - 10000 MHz. Low Channel @ 902.817 MHz
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height [Comments
MHz | dBuV/im|{ VH Limit Margin |Pk/QP/Avg| degrees meters
3611575( 43.1 \ 54.0 -10.9 AVG 9 1.2
3610.525 [ 42.1 H 54.0 -11.9 AVG 7 2.5
2708.428 [ 40.4 H 54.0 -13.6 AVG 24 1.0
2708.128 [ 39.9 \ 54.0 -14.1 AVG 351 1.0
3610.525 [ 54.5 H 74.0 -19.5 PK 7 2.5
1805.926 | 78.2 \ 98.0 -19.8 [ Pk(100k) 2 2.0
3611575 54.0 \ 74.0 -20.0 PK 9 1.2
2708.428  51.8 H 74.0 -22.2 PK 24 1.0
1805.933| 754 H 98.0 -22.6 | Pk(100k) 9 1.0
2708.128 [ 50.2 \ 74.0 -23.8 PK 351 1.0
902.817 | 128.0 v - - Peak 17 1.2 |100kHz RBW - fundamental signal
Note 1 For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 30dB below

the level of the fundamental and is based on a peak measurement in 100kHz bandwidth.

Run #1b: Radiated Spurious Emissions, 30 - 10000 MHz. Center Channel @ 915.000 MHz

Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height [Comments
MHz | dBuV/im{ VH Limit Margin |Pk/QP/Avg| degrees meters

3659.280 | 45.1 \ 54.0 -8.9 AVG 345 1.0

3660.383 [ 43.7 H 54.0 -10.3 AVG 11 1.0

4574.753 | 42.8 vV 54.0 -11.2 AVG 0 1.0 Noise floor
2744625 39.4 H 54.0 -14.6 AVG 44 1.0

2744565 39.3 \ 54.0 -14.7 AVG 43 1.0

2744625 54.8 H 74.0 -19.2 PK 44 1.0

3659.280 | 54.7 \ 74.0 -19.3 PK 345 1.0

1829.693 | 74.3 \ 94.0 -19.7 [ Pk(100k) 360 2.0

3660.383 [ 53.8 H 74.0 -20.2 PK 11 1.0

4574.753| 53.2 \ 74.0 -20.8 PK 0 1.0 [Noise floor
2744.565| 50.0 vV 74.0 -24.0 PK 43 1.0

1829.685| 68.2 H 94.0 -25.8 [ Pk(100k) 14 14

902.817 | 124.0 v - - Peak 8 1.0  |100kHz RBW - fundamental signal

Note 1:

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 30dB below
the level of the fundamental and is based on a peak measurement in 100kHz bandwidth.
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%Ellott

EMC Test Data

Client: Microwave Data Systems Job Number: J61736
T-Log Number: T61789
Model: INETII
Account Manager: Esther Zhu
Contact:| Dennis McCarthy

Spec:|FCC, FCC 15.247, RSS-210 Class: N/A
Run #1c: Radiated Spurious Emissions, 30 - 10000 MHz. High Channel @ 927.504 MHz
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments

MHz | dBuV/im{ VH Limit Margin |Pk/QP/Avg| degrees | meters
3710.555| 47.4 \ 54.0 -6.6 AVG 15 11
3710.330| 448 H 54.0 9.2 AVG 336 1.0
2782.065| 39.3 H 54.0 -14.7 AVG 19 1.0
2782.275| 38.5 vV 54.0 -15.5 AVG 314 1.0
3710.555| 56.5 \ 74.0 -17.5 PK 15 11
3710.330| 54.6 H 74.0 -19.4 PK 336 1.0
1855.248 | 71.8 \ 92.0 -20.2 | Pk(100Kk) 19 1.0
2782.065| 49.4 H 74.0 -24.6 PK 19 1.0
2782.275| 48.8 \ 74.0 -25.3 PK 314 1.0
1855.263 | 65.7 H 92.0 -26.3 | Pk(100Kk) 10 1.2
902.817 | 122.0 V - - Peak 5 1.0 |100kHz RBW - fundamental signal
_ |For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 30dB below

Note 1. the level of the fundamental and is based on a peak measurement in 100kHz bandwidth.
Note 2:  |There were no signals related to the transmitter in the restricted band that starts at 960MHz.
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Elliott Laboratories, Inc. -- EMC Department Test Report
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EXHIBIT 4: Proposed FCC ID Label & Label Location
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Elliott Laboratories, Inc. -- EMC Department Test Report
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EXHIBIT 5: Detailed Photographs of
Microwave Data Systems Model INETIIConstruction
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: December 1, 2005

EXHIBIT 6: Operator's Manual for
Microwave Data Systems Model INETII

File R62048 Exhibit Page 6 of 11



Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: December 1, 2005

EXHIBIT 7: Block Diagram of
Microwave Data Systems Model INETII
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Elliott Laboratories, Inc. -- EMC Department Test Report
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EXHIBIT 8: Schematic Diagrams for
Microwave Data Systems Model INETII
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EXHIBIT 9: Theory of Operation for
Microwave Data Systems Model INETII
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