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FCC CERTIFICATION INFORMATION

The following information is in accordance with FCC Rules, 47CFR Part 2, Subpart J, Section
2.1033(C) & to Industry Canada RSP-100.

2.1033(c)(1) Applicant:
Microwave Data Systems

175 Science Parkway
Rochester, NY 14620

2.1033(c)(2) & RSP-100 (4) FCC ID: ESMDS-Seriest

2.1033(c)(3) & RSP-100 (7.2(a)) InstructiondInstallation M anual

Please refer to Exhibit 7: User Manua, Theory of Operation, and Tune-up Procedure
2.1033(c)(4) & RSP-100 (7.2(b)(iii)) Type of emissions

FCC PART 101: SMD7W, 10MD7W, 30MD7W
2.1033(c)(5) & RSP-100 (7.2(a)) Frequency Range

FCC PART 101: 5925 - 6421M Hz
2.1033(c)(6) & RSP-100 (7.2(a)) Range of Operation Power

FCC PART 101: 27.4 dBm (5 MHz), 24.7 dBm (10 MHZ), 26.1 dBm (30 MHz)
2.1033(c)(7) & RSP-100 (7.2(a)) Maximum FCC & |IC Allowed Power Leve

FCC PART 101.113: 85 dBm

2.1033(c)(8) & RSP-100 (7.2(a)) Applied voltage and currents into the final trangstor
elements

10Vdc, .2 amps
2.1033(c)(9) & RSP-100 (7.2(a)) Tune-up Procedure

Please refer to Exhibit 7: User Manua, Theory of Operation, and Tune-up Procedure
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2.1033(c)(10) & RSP 100 (7.2(a)) Schematic Diagram of the Transmitter
Refer to Exhibit 6: Schematic diagram
2.1033(c)(10) & RSP-100 (7.2(a)) Meansfor Frequency Stabilization
Radio contains two VCO's at 2025 MHz and 3800 MHz.
2.1033(¢)(10) & RSP-100 (7.2(a)) Meansfor Suppression of Spuriousradiation
Please refer to Exhibit 6: Schematic diagram
2.1033(c)(10) & RSP-100 (7.2(a)) Meansfor Limiting M odulation
Modulation is control by DSP
2.1033(¢)(10) & RSP-100 (7.2(a)) Meansfor Limiting Power
Radio power is control by DSP

2.1033(c)(11) & RSP-100 (7.2(g)) Photographs or Drawing of the Equipment Identification
Plate or Labe

Refer to Exhibit 4
2.1033(c)(12) & RSP-100 (7.2(c)) Photographs of equipment
Refer to Exhibit 5

2.1033(c)(13) & RSP-100 (7.2(a)) Equipment Employing Digital M odulation

2.1033(c)(14) & RSP-100 (7.2(b)(ii)) Data taken per Section 2.1046 to 2.1057 and RSS-133
issue 2, Rev. 1.

Refer to BExhibit 2
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Test Report
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DECLARATIONS OF COMPLIANCE

Equipment Name and Modd!:
PUMA 4 ODUs

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

Tested to gpplicable standards:
FCC Part 101 (Fixed Microwave Services)

Measurement Facility Description Filed With Department of Industry:

Departmental Acknowledgement Number: 1C2845 SV2 Dated August 16, 2007

| declare that the testing was performed or supervised by me; that the test measurements were made in
accordance with the above mentioned departmenta standards (through the use of TIA/EIA-603 and the
specific RSS standards gpplicable to this device); and that the equipment performed in accordance with

the data submitted in this report.

j‘*‘lvn Preer
Sgnature

Juan Martinez

T|tIe Senior EMC Engineer
Elliott Laboratories Inc.
Address 684 W. Maude Ave
Sunnyvae, CA 94086

USA

Dae  July 5, 2006

Maintenance of compliance with the above standards is the responghility 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: July 5, 2006

SCOPE

FCC Part 101 testing was performed for the equipment mentioned in this report. The equipment
was tested in accordance with the procedures specified in Sections 2.1046 to 2.1057 of the
FCC Rules 101. TIA-603 was dso used as atest procedure guiddine to perform some of the
required tests.

The intentiond radiator above was tested in a smulated typica inddlation to demondrate
compliance with the relevant FCC & RSS performance and procedurd 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 practicd effort was made to perform an impartia test using appropriate test equipment of
known cdibraion. All pertinent factors have been gpplied to reach the determination of
compliance.

OBJECTIVE

The primary objective of the manufacturer is compliance with the FCC Part 101. Certification
of these devices is required as a prerequisite to marketing as defined in Section 2.1033 & RSP-
100.

Certification is a procedure where the manufacturer or a contracted laboratory makes
measurements and submits the test data and technicd information to FCC & Industry Canada.
FCC & Industry Canada issues a grant of equipment authorization and a certification number
upon successful completion of their review of the submitted documents. Once the equipment
authorization has been obtained, the labd indicating compliance must be attached to al identical
units subsequently manufactured.

Maintenance of compliance is the respongibility of the manufacturer. Any modification of the
product that may result in increased emissions should be checked to ensure compliance has
been maintained (i.e., printed circuit board layout changes, different line filter, different power
supply, harnessing or 1/O cable changes, etc.).
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: July 5, 2006

SUMMARY OF TEST RESULTS
Part 101 Test Summary
Measurement | FCC Part 2 Test Test
Required & 101 Performed Measured Value | Procedure | Result
Sections Used
Modulation | 64-QAM i i ) i
Tested
Modulation Modulated with
characteristics 2.1047/ appropriated - H -
signd
Radiated RF Radiated
power output iolfﬁé Output Power ) - )
(ERP/EIRP) ' Test
Conducted 27.4dBm
Conducted RF | 21046/ :
power output 101113 Outp_lIJ_tesPtower (.55 Watts) B Complies
Emission Limits
and/or
Spurious 2.1051/ UEnV\_/ar_lted All spurious
. mission T :
emissonsat | 101.111(a)( emissons < J Complies
tennaPort | )i SOMHz - 13dBm
antenna )(ii) A0GHz -
(Antenna
Conducted)
. 2.1049/ Emission Mask
BO a%((:jL\JAF/)lIc?tdh 101.111(8)( and 99% Refer to Plots CcC&D Complies
2)(i) Bandwidth
Radiated
Field strength 2.1053/ Spurious 36.5dBuvV/m @
of spurious | 101.111(a)( Emissions 10519.04 MHz N Complies
radiation 2)(iii) 30MHz — (-45.8 dB)
40GHz
Frequency 2.1055/ Frequency Vs. :
sability 101.107 Temperature + 14 ppm K Complies
Frequency 2.1055/ Frequency Vs. :
stability 101107 Voltage O ppm L &M | Complies
Exposure of
Exposureto
Mobile devices 21091 Humsrés dtso RF N/A -
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: July 5, 2006

MEASUREMENT UNCERTAINTIES

SO Guide 17025 requires that an estimate of the measurement uncertainties associated with the
emissons test results be included in the report. The measurement uncertainties given below were
cdculated using the approach described in CISPR 16-4-2:2003 using a coverage factor of
k=2, which gives a leve of confidence of gpproximatdy 95%. The levels were found to be
below levels of Ucigpr and therefore no adjustment of the data for measurement uncertainty is

required.
Measurement Type Frequency Range Caculated Uncertainty
(MH2) (dB)
Conducted Emissons 0.15t0 30 +24
Radiated Emissons 30 to 1000 +3.6
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Elliott Laboratories, Inc. -- EMC Department

Test Report

Report Date: July 5, 2006

EQUIPMENT UNDER TEST (EUT) DETAILS

GENERAL

The Microwave Data Systems modd PUMA 4 ODUs is a ODU (Outdoor Unit) licensed
transmitter that is designed to provide high speed datafor point to point gpplications. The EUT
would normally be placed on atower or pole in afixed location therefore, the EUT was trested
as table-top equipment during testing. The dectricd rating of the EUT is -48Vdc Valts, 1

Amps.

The sample was received on June 27, 2006 and tested on June 27, June 28 and June 29, 2006.
The EUT consisted of the following component(s):

Manufacturer Model Description Serid Number FCCID
Microwave DataSystem | Puma | ODU (HH band) 1475627
Microwave Data Sysem | Puma | ODU (HL band) 1475626
Microwave DataSystem | Puma | ODU (LH band) 1475624
Microwave DataSysem | Puma | ODU (LL band) 1475625

OTHER EUT DETAILS

The radio can be configured with one of two different VCO/Filter combinations and with one of
two different Duplexers. Thisgivesatotd of four different configurations to handle the different
combinations of transmit/receive bands designated as follows:

HH Band: TX 6240 - 6421MHz; RX 5988 - 6169 MHz
HL Band: TX 5988 - 6169 MHz, RX 6240 - 6421 MHz
LH Band: TX 6181 - 6362 MHz, RX 5929 - 6110 MHz
LL Band: TX 5929 - 6110 MHz, RX 6181 - 6362 MHz

EUT ANTENNA DETAILS

The EUT is designed to be used with fixed-mounted, high-gain parabolic dish antennas. The
Outdoor Unit (ODU) containing the tranamitter is intended to be mounted aongsde the

antenna.

ENCLOSURE

The EUT enclosure is primarily congtructed of metd and plastic. 1t measures gpproximately 37

cmwide by 7 cm deep by 40 cm high.

MODIFICATIONS

The EUT did not require modifications during testing in order to comply with the emisson

File R64548
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specifications.
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Elliott Laboratories, Inc. -- EMC Department Test Report

Report Date: July 5, 2006

SUPPORT EQUIPMENT

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

Manufacturer Model Description | Serid Number FCCID
Microwave Data Systems | MDS 5800 IDU 1234567 E5MDS-5800-2

The following equipment was used as remote support equipment for emissons testing:

Manufacturer Model Description Serid Number FCCID
IBM Thinkpad Laptop

EUT INTERFACE PORTS

The /O cabling configuration during emissons testing was as follows

Port Connectedto | Description Shidded or Unshidlded | Length (m)
IDU AC Power AC Mains 3 wire Unshielded 1.8
IF IDU Coaxia Shielded 3.0
IDU Ethernet Laptop Cat 5 Unshielded 10.0

Note: The BNC ports were not connected during testing. The manufacturer stated that these

are for antenna dignment purposes and therefore would not normaly be @nnected during
normal operation.

EUT OPERATION DURING TESTING

During testing the EUT was set to continuoudy tranamit at the specified data rate and on the

gpecified channel at maximum output power. For radiated measurements the antenna port was
terminated into a 50-ohm load.
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Elliott Laboratories, Inc. -- EMC Department Test Report
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TEST SITE
GENERAL INFORMATION

Find test measurements were taken on June 27, June 28 and June 29, 2006 a the Elliott
Laboratories Open Area Test Site #2 located at 684 West Maude Avenue, Sunnyvale,
Cdifornia Pursuant to Section 2.948 of the FCC Rules, congruction, cdibration, and
equipment data has been filed with the Commission.

CONDUCTED EMISSIONS CONSIDERATIONS
Conducted emissions testing are performed in conformance with Section 2 of FCC Rules.
Measurements are made with the EUT connected to a spectrum andyzer through an attenuator
to prevent overloading the anayzer.

RADIATED EMISSIONS CONSIDERATIONS

Radiated measurements are performed in an open field environment or Anechoic Chamber. The
test Steis maintained free of conductive objects within the CISPR 16-1 defined dliptica area.
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MEASUREMENT INSTRUMENTATION
RECEIVER SYSTEM

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

For measurements above the frequency range of the recaivers, a spectrum anayzer is utilized
because it provides vishility of the entire spectrum aong with the precison and versdtility
required to support engineering andysis. If average measurements above 1000MHz are
performed, the linear-average method with a resolution bandwidth of 1 MHz and a video
bandwidth of 10 Hz is used.

INSTRUMENT CONTROL COMPUTER
A persond computer is utilized to record the receiver measurements of the field strength at the
antenna, which is then compared directly with the gppropriate specification limit. Therecaiver is
programmed with gppropriate factors to convert the received voltage into filed strength at the

antenna. Results are printed in a graphic and/or tabular format, as appropriate.

The test receiver dso provides avisud display of the sgnd being measured.

PEAK POWER METER
A peak power meter and thermister mount may be used for output power measurements from
transmitters as they provide a broadband indication of the power output.

FILTERS/ATTENUATORS
Externd filters and precison attenuators are often connected between the receiving antenna or

EUT and the receiver. This diminates saturation effects and non-linear operation due to high
amplitude transmitters and transent events.
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ANTENNAS

A biconicd antenna is used to cover the range from 30 MHz to 300 MHz and a log periodic
antenna is utilized from 300 MHz to 1000 MHz. Narrowband tuned dipole antennas are used
over the 30 to 1000 MHz range for precison measurements of field strength. Above 1000
MHz, a horn antenna is 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 field srength are mounted on a non
conductive antenna mast equipped with amotor drive to vary the antenna height.

The requirements of ANSI C63.4:2003 were used for configuration of the equipment turntable.
It specifies that the test height above ground for table-mounted devices shall be 80 centimeters.
Floor mounted equipment shdl be placed on the ground plane if the device is normdly used on
a conductive floor or separated from the ground plane by insulating materid from 3 to 12 mm if
the device is normaly used on a non-conductive floor. During radiated messurements, the EUT
is positioned 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 manufacturer's specifications. All antennas are cdibrated a regular intervas with
respect to tuned half-wave dipoles. An appendix of this report containsthe list of test equipment
used and cdibration information.
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TEST PROCEDURES

General: For Transmitters with detachable antenna, direct measurements for output power,
modulation characterization, occupied kandwidth, and frequency stability are performed with
the antenna port of the EUT connected to either the power meter, modulation analyzer, or
Spectrum andlyzer via a suitable attenuator and/or filter. The attenuators and/or filters are used
to ensure that the trangmitter fundamenta will not overload the front end of the measurement
ingrument.

Procedure B — Power Measurement (Conducted Method): The following procedure was
used for transmitters that do use externd antennas.

1) Setthe EUT to maximum power and to the lowest channdl.

2) Either apower meter or a spectrum anayzer was used to measure the power output.

3) If agpectrum anayzer was used aresolution and video bandwidth 10kHz was used to
measure the power output. Corrected for any externd attenuation used for the
protection of the input of andyzer. In addition, For CODMA or TDMA modulations set
gpectrum andyzer resolution to IMHz and video to 30 kHz. Use video averaging with
a 100-samplerate.

4) If apower meter was used, corrected for any externd attenuation used for the
protection of the input of the sensor head. Also set the power sensor correction by
Setting up the frequency range that will be measured.

5) Repest thisfor the high channd and dl modulations that will be used and al output ports
used for transmisson

Procedure C - Occupied Bandwidth (Conducted Method): Either for andog, digitd, or data
modulations, occupied bandwidth was performed. The EUT was st to tranamit the

appropriate modulation at maximum power. The bandwidth was measured using following
methods:

1) Thebuilt-in 99% function of the spectrum anayzer was used.
2) If thebuilt-in 99% is not avalladle then the following method is used:

26-dB or 20-dB was subtracted to the maximum pesk of the emission. Then the display
line function was used, in conjunction with the marker delta function, to measure the
emissons bandwidth.

3) For the above two methods a resolution and video bandwidth of 100 or 300 Hz was used
to measure the emission’ s bandwidth.
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Procedure D - Occupied Bandwidth (Conducted Emission Mask): Either for andog,
digital, or data modulations, emisson mask was performed. The EUT was s&t to transmit the
gppropriate modulation at maximum power. The following method was used:

1) The EUT was connected directly to the spectrum analyzer and used an attenuator to protect
the input of the andyzer. The EUT antennawas removable, so conducted measurements
was performed. The EUT was set to transmit continuous packets of data and the
Fundamental Frequency set to the appropriate channd of the EUT frequency range.

2) A mask was cregted to show that the fundamenta signa energy iswithin.

Video bandwidth was used to show compliance for the above requirement: 10k Hz

ProcedureH - Other Types of Equipment: Either digital or data modulated sgnals were
smulated, by software or externa sources, to performed the required tests. The EUT was set
to tranamit the appropriate digita modulation.
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Procedure J — Antenna Conducted Emissions: For spurious emission measurements at the
antenna termind the following procedure was performed:

1) Setthetransmitting Sgnd at the middle of the operating range of the transmitter, as specified
in the sandard. Power is st to maximum and then to minimum.

2) Set the spectrum andyzer display line function to —13-dBm.

3) Set the spectrum analyzer bandwidth to 10kHz <1GHz and 1 MHz >1GHz.

4) For the spectrum anayzer, the start frequency was set to 30 MHz and the stop frequency
set to the 10™ harmonic of the fundamental. All spurious or intermodul ation emission must
not exceed the —13dBm limit.

5) Steps1to 4 were repeated for al modulations and output ports that will be used for
transmission.

ProcedureK - Frequency Stability: The EUT is placed indde atemperature chamber with dl
support and test equipment located outside of the chamber. The spectrum analyzer is
configured to give a 6-digit display for the marker-frequency function. The spectrum anayzer's
built-in frequency counter is used to measure the maximum deviation of the fundamental
frequency at each temperature. The Temperature chamber was varied from —30 to +50° C (or
+60° C for some IC RSS standards, if gpplicable) in 10 degressincrement. The EUT was
alowed enough time to stabilize for each temperature variation.

ProcedurelL - Frequency Stability: For AC or DC operated devices the nomina voltage is
varied to 85% and to 115% at either room temperature or at a controlled +20°C temperature.

Procedure M - Frequency Stability: For battery-powered devices the voltage battery end-
point is determined by reducing the dc voltage until the unit ceasesto function. Thisis
performed at either room temperature or at a controlled +20°C temperature.
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Procedure N - Field Strength Measurement: The EUT was set on the turntable and the
search antenna position 3 meters away. The output antenna termina was terminated with a 50-
ohm terminator. The EUT was set a the middle of the frequency band and set at maximum
output power.

For the firgt scan, apre-liminary measurement is performed. A preliminary scan of emissonsis
conducted in which dl sgnificant EUT frequencies are identified with the systlem in anomina
configuration. One or more of these is with the antenna polarized verticaly while the one or
more of these are with the antenna polarized horizontaly. During the preiminary scans, the EUT
isrotated through 360°, the antenna height is varied and cable positions are varied to determine
the highest emission rdaive to the limit.

For the fina measurement, Subgtitution method is performed on spurious emissons not being
20-dB below the caculated radiated limit. Subgtitution method is performed by replacing the
EUT with ahorn antenna and signd generator. The horn antenna factors can be referenceto a
haf-wave dipolein dBi. The sgnd generator power level was adjusted until asmilar leve,
which was measured on the firgt scan, is achieved on the spectrum analyzer. Theleve on the
sgnd generator is than added to the antennafactor, in dBi, which will give the corrected value.
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SPECIFICATION LIMITS AND SAMPLE CALCULATIONS

RADIATED EMISSIONS SPECIFICATION LIMITS

The limitsfor radiated emissions are based on the power of the tranamitter a the operating
frequency. Datais measured in the logarithmic form of decibdls rlative to one milliwatt (dBm)
or one microvolt/meter (dBuV/m,). Thefidd srength of the emissons from the EUT is
messured on atest Site with areceiver.

Bdow is aformula example used to caculate the attenuation requirement, relative to the
transmitters power output, in dBuV/m. For this example an operating power range of 3 watts
isused. Theradiated emissons limit for spurious signas outside of the assigned frequency
block is 43+10L ogw. (mean output power in watts) dB below the measured amplitude at the

operating power.
CALCULATIONS - EFFECTIVE RADIATED POWER

E(Vim) =030* P* G
d

E= Fdd Strengthin V/m

P= Power in Waetts (for this example we use 3 watts)

G= Gain of antennaiin numeric gain (Assume 1.64 for ERP)
d= digancein meters

E(V/m)=030* 3watts* 1.64 dB
3 meters

20* log (4.049 V/m * 1,000,000) = 132.14 dBuV/m @ 3 meters

FCC Rules request an attenuation of 43 + 10 log (3) or 47.8 dB for al emissons outside the
assgned block, the limit for spurious and harmonic emissonsis.

132.1 dBuV/m —47.8 dB = 84.3 dBuV/m @ 3 meter.

Note: Substitution Method is performed for spurious emission not being 20-dB below
the calculated field strength.
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EXHIBIT 1: Test Equipment Calibration Data
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Radiated Emissions, 30 - 40,000 MHz, 28-Jun-06
Engineer: Mark Briggs

Manufacturer Description Model # Asset# Cal Due

Rohde & Schwarz Power Meter, Dual Channel NRVD 1071 28-Sep-06
EMCO Antenna, Horn, 18-26.5 GHz (SA40 30Hz) 3160-09 (84125C) 1150 12-Sep-06
EMCO Antenna, Horn, 26.5-40 GHz (SA40 30Hz) 3160-10 (84125C) 1151 12-Sep-06
Hewlett Packard SpecAn 9 kHz - 40 GHz, FMT (SA40) Blue 8564E (84125C) 1393 10-Nov-06
EMCO Antenna, Horn, 1-18 GHz 3115 1561 10-May-07
Rohde & Schwarz Attenuator, 20 dB, 50 (1, 10W, DC-18 GHz 20dB, 10W, Type N 1795 31-Jan-07
Conducted Emissions - AC Power Ports, 29-Jun-06

Engineer: David Bare

Manufacturer Description Model # Asset # Cal Due

Elliott Laboratories LISN, FCC / CISPR LISN-4, OATS 362  07-Jul-06
Rohde & Schwarz Pulse Limiter ESH3 72 372  06-Sep-06
Hewlett Packard SpecAn 9 kHz - 40 GHz, FMT (SA40) Blue 8564E (84125C) 1393 10-Nov-06
Frequency Stability, 29-Jun-06

Engineer: David Bare

Manufacturer Description Model # Asset# Cal Due

Hewlett Packard SpecAn 9 kHz - 40 GHz, FMT (SA40) Blue 8564E (84125C) 1393 10-Nov-06

File: T64472_Radio.xls Test Equipment (Emissions)
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EXHIBIT 2: Test Data Log Sheets

ELECTROMAGNETIC EMISSIONS
TEST LOG SHEETS
AND

MEASUREMENT DATA

T64472 39 Pages

File R64548

Exhibit Page 2 of 9



?EHIOJ[‘[ EMC Test Data

Microwave Data Systems

Model

PUMA 4 ODU's

Date of Last Test: 6/29/2006

Client: Microwave Data Systems Job Number: J64345

Model: PUMA 4 ODU's Test-Log Number: 1764472
Project Manager: Esther Zhu

Contact:| Greg Mills
Emissions Spec: Part 101 Class: Radio
Immunity Spec: |- Environment: -
EMC Test Data
For The

T-Log: T64472_Radio.xls, Rev 1.0 Cover
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?EHIOJ[‘[ EMC Test Data

Client: Microwave Data Systems Job Number: J64345
Model: PUMA 4 ODU's Test-Log Number: 164472
Project Manager: Esther Zhu

Contact:| Greg Mills
Emissions Spec: Part 101 Class: Radio
Immunity Spec: |- Environment: -

EUT INFORMATION

The following information was collected during the test sessions(s).

General Description
The EUT is a ODU (Outdoor Unit) licensed transmitter that is designed to provide high speed data for point to point
applications. The EUT would normally be placed on a tower or pole in a fixed location therefore, the EUT was treated as table-
top equipment during testing. The electrical rating of the EUT is -48Vdc Volts , 1 Amps.

Equipment Under Test
Manufacturer Model Description Serial Number FCCID
Microwave Data System Puma ODU (HH band) 1475627
Microwave Data System Puma ODU (HL band) 1475626
Microwave Data System Puma ODU (LH band) 1475624
Microwave Data System Puma ODU (LL band) 1475625

Other EUT Details
The radio can be configured with one of two different VCO/Filter combinations and with one of two different Duplexers. This
gives a total of four different configurations to handle the different combinations of transmit/receive bands designated as
follows:
HH Band: TX 6240 - 6421MHz; RX 5988 - 6169 MHz
HL Band: TX 5988 - 6169 MHz; RX 6240 - 6421 MHz
LH Band: TX 6181 - 6362 MHz; RX 5929 - 6110 MHz
LL Band: TX 5929 - 6110 MHz; RX 6181 - 6362 MHz

EUT Antenna Details
The EUT is designed to be used with fixed-mounted, high-gain parabolic dish antennas. The Outdoor Unit (ODU) containing
the transmitter is intended to be mounted alongside the antenna.

EUT Enclosure

The EUT enclosure is primarily constructed of metal and plastic. It measures approximately 37 ¢cm wide by 7 ¢cm deep by 40
cm high.

T-Log: T64472_Radio.xls, Rev 1.0 EUT Description Page 2 of 39



%Elliott

EMC Test Data

Client: Microwave Data Systems Job Number: J64345
Model: PUMA 4 ODU's T-Log Number: T64472
Project Manager: Esther Zhu
Contact:| Greg Mills
Emissions Spec: Part 101 Class: Radio
Immunity Spec: |- Environment: -

Test Configuration #1

Local Support Equipment

The following information was collected during the test sessions(s).

Manufacturer Model Description Serial Number FCCID
Microwave Data MDS 5800 IDU 1234567 E5MDS-5800-2
Systems
Remote Support Equipment
Manufacturer Model Description Serial Number FCCID
IBM Thinkpad Laptop
Cabling and Ports
Port Connected To Cable(s)
Description Shielded or Unshielded Length(m)
IDU AC Power AC Mains 3 wire Unshielded 1.8
IF IDU Coaxial Shielded 3.0
IDU Ethernet Laptop Cat5 Unshielded 10.0

EUT Operation For Part 101 Measurements

Note: The BNC ports were not connected during testing. The manufacturer stated that these are for antenna alignment
purposes and therefore would not normally be connected during normal operation.

During testing the EUT was set to continuously transmit at the specified data rate and on the specified channel at maximum
output power. For radiated measurements the antenna port was terminated into a 50-ohm load.

T-Log: T64472_Radio.xls, Rev 1.0

Test Configuration #1
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ZElliott

EMC Test Data

Objective: specification listed above.

Date of Test: 6/27/2006
Test Engineer: Juan Martinez
Test Location: SVOATS #2

General Test Configuration

Config. Used: 1
Config Change: None
EUT Voltage: -48Vdc from host IDU

The EUT was connected to the spectrum analyzer or power meter via a suitable attenuator.

All measurements have been corrected to allow for the external attenuators used.

Client: Microwave Data Systems Job Number:| J64345
) , T-Log Number: T64472
Model:PUMA 4 ODU's Account Manager: Esther Zhu
Contact:|Greg Mills
Spec: Part 101 Class: N/A
FCC 101 Antenna Port Measurements
Power, Bandwidth and Spurious Emissions
Test Specifics

The objective of this test session is to perform final qualification testing of the EUT with respect to the

Ambient Conditions: Temperature: 22°C
Rel. Humidity: 45 %
Summary of Results
Run # Test Performed Limit Pass / Fail Result / Margin
1 Output Power 101.113 Pass 27.4 dBm
1 Emission Mask 101.111(a)(2)(i) Pass Refer to plots
2 99% Bandwidth 101.109 Pass Refer to run
3 Spurious emissions 101.111(a)(2)(iii) Pass Refer to plots

Modifications Made During Testing:

Deviations From The Standard

No modifications were made to the EUT during testing

No deviations were made from the requirements of the standard.

T-Log: T64472_Radio.xls, Rev 1.0

CE Part 101 Antenna 27-Jun-06
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[}
@Eﬂlo‘[‘[ EMC Test Data
Client: Microwave Data Systems Job Number:| J64345
_ , T-Log Number: T64472
Model: PUMA 4 ODU's Account Manager: Esther Zhu
Contact: Greg Mills
Spec: Part 101 Class:N/A
Run #1: Output Power & Emission Mask
Summary
Freq. Power BW Limit PSD? | PSD limit||Data Rate|  Plot# Mask
(MHz) (dBm) (MHz) (dBm) Mbps

6110.75 214 5.0 85.0 18.5 Plot#1 |Pass
6165.10 25.6 5.0 85.0 18.5 Plot#2 |Pass
6362.79 25.2 5.0 85.0 18.5 Plot#3 |Pass
6417.14 23.5 5.0 85.0 18.5 Plot#4 [Pass
5935.32 24.2 10.0 85.0 44.7 Plot#5 [Pass
6162.63 24.7 10.0 85.0 44.7 Plot#6 |Pass
6187.36 23.8 10.0 85.0 4.7 Plot #7 |Pass
6414.67 24.2 10.0 85.0 44.7 Plot #8 [Pass
5945.20 26.1 30.0 85.0 134.0 Plot#9 [Pass
6152.75 24.6 30.0 85.0 134.0 Plot #10 [Pass
6197.24 25.1 30.0 85.0 134.0 Plot #11 [Pass
6404.79 241 30.0 85.0 134.0 Plot#12 [Pass

Note 1 Average power measured using a power meter with average power sensor

Note 2 Average power measured from integration over emission bandwidth with a spectrum analyzer, RB=1MHz,
VB=3MHz, Sample detector and VIDEO averaging.
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ZElliott

EMC Test Data

Client: Microwave Data Systems

Job Number: J64345

Model: PUMA 4 ODU's

T-Log Number:| 764472
Account Manager: Esther Zhu

Contact:| Greg Mills

-70.0-)

Spec: Part 101 Class: N/A
Plot# 1
LJ .
@E]hott Channel Frequency Feferernce Power Modulated Signal |
] £110.75 MHz 274 dem Mask P
Analyzer Settings | Sl
CF: 6110.75 MHz _ ana
SPAR:30.00 MHz 30.0
RE 10 kHz
Y 10 kHz 20.0
Detectar POS
AEE 30 10.0
RL Ffset 0,00
Sweep Tire 0,85 0.0
Ref Lvl:20,0006M —
WA 50 = -10.0
o
=
_‘IJ:':.J -20.0
Motes =
= ﬂ %x
-cEl: -30.0 r,.;,q' \
-40.0 ///‘1 3 ~
ool Lo e
-60.0 g T
Analyzer HPSSG4E,

I
105,000

[ I l 11
110,000 115,000 6120,000 G125.700

£095.750 £100.000
PASS Frequency (MHZ)
T-Log: T64472_Radio.xls, Rev 1.0 CE Part 101 Antenna 27-Jun-06 Page 6 of 39



ZElliott EMC Test Data

Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472

Account Manager: Esther Zhu

Model: PUMA 4 ODU's

Contact:| Greg Mills

Spec: Part 101 Class: N/A
Plot# 2

@E]]iott Channel Frequency Feference Power Maodulated Signal |~

6165.10 MHz £3.6  dBm Mask: P

Analyzer Settings |
_F: 6165.10 MHz

W Signal

SPAM:27.00 MHz 30.0-
RE 10 kHz

YE 10 kHz 20.0
Dektector POS

At 30 10.0

RL Offset 0.00
Sweep Time 0,75
Ref Lwl: 20, 00DEM

i

*‘s.‘w\

WaYE B E-m,g
87 | =
& -z0.0

Motes| z ]
=T

T =
M

50,0~ M ~L]
60, et o
Analyzer HPSSE4E, 70.0-
! | 1 1 | | | |
6151.600 £155,000 G160,000 6165.000 6170.000 6175.000 6175.555
EASS Frequency (MHz)
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ZElliott EMC Test Data

Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472
Account Manager: Esther Zhu

Model: PUMA 4 ODU's

Contact:| Greg Mills

Spec: Part 101 Class: N/A
Plot# 3

?E]]iott Channel Frequency Reference Power Modulaked Signal |

G362, 79 MHz 23.2  dBm Mask. P

Analyzer Settings |
CF: 6362.79 MHz

Wy Signal

SPAN:Z7.00 MHz 30.0-
RE 10 kHz
YE 10 kHz 20.0
Deteckor POS
Akt 30
RL ©Offset 0,00 10.0
Sweep Time 0,75
RefLvl:zo.ooperl 0.0
YAYG 50 =
[ru}
I -10.0
= = L
a
Motes| £ -z0.0
g
!
=
-30.0 P Re
-400.0 / " "-\
-50.0
L M,‘
&nalyzer HPSS64E, en—¥ ML e
. 11 1 1 1 1 1 1
£349,290 £355.000 £360,000 £365.000 £370.000 6376.245
PASS Frequency (MHz)
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ZElliott

EMC Test Data

Client: Microwave Data Systems

Job Number: J64345

Model: PUMA 4 ODU's

T-Log Number:| 764472

Account Manager: Esther Zhu

Contact:| Greg Mills

Spec: Part 101

7 Elliott

Analyzer Settings |

CF: 6417.14 MHz
SPAM:26.00 MHz
RE 10 kHz

WE 10 kHz
Detectar POS

Ak 30

RL Offset 0,00
Sweep Tirne 0,75
Ref Lwli20,00DEM
WaLG 50

Motes

Analyzer HPES564E,

PASS il

Amplitude (dBm)

Class: N/A
Plot# 4
Channel Frequency Reference Power Modulated Signal |~
641714 MHz 235 dBm Mask, P
W Signal
30.0-
20,0
10,0
0.0
-10.0 t\l
20,0 1
i
-20.0 /_.o"" LN"“-\
-40.,0 Mw,... *'.-»q"d '""‘“M“‘%« &
-50.0 . A \
#;:' m
-50.0
-F.o- ! ! . ! !
6404,140 610,000 £415,000 £420,000 £425,000 £430,097

Frequency (MHz)

T-Log: T64472_Radio.xls, Rev 1.0
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ZElliott

EMC Test Data

Client: Microwave Data Systems

Job Number: J64345

Model: PUMA 4 ODU's

T-Log Number:| 764472

Account Manager: Esther Zhu

Contact:|Greg Mills

Spec: Part 101

Class: N/A

7 Elliott

Analyzer Settings |

ZF: 5935.32 MHz
SPAM:S5.00 MHz
RE 10 kHz

WE 10 kHz
Detectar POS

Ak 20

RL Offset 0,00
Sweep Time 1.4s
Ref Lvl: 10,0008M
WaLG 50

MNotes

Analyzer HPES564E,

PASS

Amplitude (dBm)

Channel Fregquency

9935.32 MHz

Plot# §

Reference Power

4.2 dem Mask

Wy Signal

Modulated Signal

P
P

30.0-

0.0

10.0

0.0

-10.0

-20.0

-30.0

/

-40.0

/

-50.0

/

o

T

-60.0

SEEmcILas:

M

-70.0

-G30.0-

907,520

[ [ l [
920,000 930,000 5940,000 950,000

Frequency (MHz)

[
5962, 728
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EMC Test Data

Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472
Model: PUMA 4 ODU'
odelPU OpUs Account Manager: Esther Zhu
Contact:|Greg Mills
Spec: Part 101 Class: N/A

Analyzer

7 Elliott

Settings |

CF: 6162,

RE 10 kH=z
YEB 10 kHz

AEE 30
RL OFfset

&3 MHz

SPAN: 55,00 MHz

Detectar POS

0.0a

Sweep Time 1.4s
Ref Lvl:20,0008M

YAYG 50 =
o
=2
1k}
-

MNotes =
[='8
£
=

Analyzer HPES564E,

PASS d

Channel Fregquency
6l62.63 MHz

Plot# 6

Reference Power

247 dBm

Modulated Signal

Mask

P
P

Wy Signal

30.0-

20,0

10.0

=
o

N
=
o

-20.0

-30.0

eSS T
=

-40.0

#

N~

-530.0

B

60, 0 — et

-70.0-
6135, 130

l
G150.000

[
G1a0,000

[
G170.000

Frequency (MHz)

e (el e )

[
&150.000

[
5190,035
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ZElliott EMC Test Data

Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472
Account Manager: Esther Zhu

Model: PUMA 4 ODU's

Contact:| Greg Mills

Spec: Part 101 Class:N/A
Plot# 7
@ I i]]iott Charnel FrEquEﬂE'}." Reference Power Modulated Signal T
. 6157.536 MHz 23.8  dBem Mask P
Analyzer Settings | ot Sl
CF: 6187.36 MHz B ana
SPAM:52.00 MHz 30.0
RE 10 kHz
WE 10 kHz 0.0
Detectar POS
AL 20 10.0
RL Offset 0,00 00
Sweep Time 1,35 '
Ref Ll 10.00DEM o ion e e 0"
YAYG S0 A ‘II -
2 70,0
_g
Motes| £ -30.0 T
-c% 40.0 // \-.._
-50.0 f MR _r..l =
e e =
-60.0 e y,
-70.0 L Mw
Analyzer HPSSE4E, &0.0-
' ] ] ] ] ] ] ]
6161.360  £170.000 180,000 190,000 6200000 6213.273
EASS Frequency (MHz)
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ZElliott

EMC Test Data

Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472
Model: PUMA 4 ODU'
odelPU OpUs Account Manager: Esther Zhu
Contact:|Greg Mills
Spec: Part 101 Class: N/A

Analyzer

7 Elliott

Settings |

CF: 6414,

RE 10 kH=z
YEB 10 kHz

AEE 30
RL OFfset

&7 MHz

SPAN:Z2,00 MHz

Detectar POS

0.0a

Sweep Time 1,35
Ref Lvl:20,0008M

YAYG 50 =
o
=2
1k}
-

MNotes =
[='8
£
=

Analyzer HPES564E,

PASS d

Channel Frequency
&414.67 MHz

Plot# 8

Modulated Signal
Mask,
Wy Signal

Reference Power
242 dBm

P
P

30.0-

20,0

10.0

=
o

N
=
o

-20.0

-30.0

et

-40.0

i e

-530.0

e,

-60.0

-70.0- |
6388, 670

,WM

Lol b "}

l l [
410,000 &420,000 430,000

Frequency (MHz)

l
G400, 000

1
440,553
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EMC Test Data

PASS

Frequency (MHz)

Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472
Model: PUMA 4 ODU's
Account Manager: Esther Zhu
Contact:|Greg Mills
Spec: Part 101 Class: N/A
Plot#9
?E]]iott Channel Frequency Reference Power Modulated Signal |~
. 5945, 20 MHz 26.1  dBm Mask. e
Analyzer Settings | ot sl
CF: 5945.20 MHz ana
SPAN:175.00 MHz 30.0-
RE 10 kHz
VE 10 kHz 0.0
Deteckor POS
ALt 20 10.0
RL Offset 0,00 0.0
Sweep Time 4,45 !
Ref Lvli10,00DEM 0 AU
VAYE 50 s "’“"\
[r'm]
= 20,0
= o ‘!
Motes 2 -30.0 - =SS
< -40.0 /~ ",«"F “M 35
-50.0 - " o
' ~ ‘L'\ ——
-60,0 { w
-70.0 o ettt oy,
Analyzer HPES564E, |
-50.0 1 1 1 1 1 1 1 1
5857.700 5900,000 5925000 S5950,000 5975000 &000.000 6032,409
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ZElliott EMC Test Data

Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472
Account Manager: Esther Zhu

Model: PUMA 4 ODU's

Contact:|Greg Mills

Spec: Part 101 Class: N/A
Plot# 10
@E]]iott Channel Frequency Refarence Power Modulated Signal |
] 6152.75 MHz 246 dBm Mask. N
Analyzer Settings | Sl
CF: 6152, 75 MHz B 1ana
SPAN:175.00 MHz 0.0
RE 10 kHz
20,0
WB 10 kHz
Detectar POS 10.0
AEE 10
RL Ffset 0,00 0.0
Sweep Time 4,45 ———
Ref Lvl:0.0006M _ -oa {_. R w'vu\ ——
ValG 50 -':'E 0.0
? ...-"'" l""‘h
- -30.0 e
Motes é // |I \
S -40.0 - M b, -
 s0.0 ] o , \
™ r’!" L\ Sl
-610.0 \‘L
L0 Mwﬂw
- '\
-80.0 iy R B
Analyzer HPESE4E, _
-30.0 1 1 1 1 1 1 1 1 1
G065, 250 &100,000 6125000 &150.000 &175.000 &200,000 6239,959
PASS Frequency (MHz)
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EMC

Test Data

Client: Microwave Data Systems

Job Number: J64345

Model: PUMA 4 ODU's

T-Log Number:| 764472

Account Manager: Esther Zhu

Contact:| Greg Mills

Spec: Part 101

7 Elliott

Analyzer Settings |

CF: 619724 MHz
SPAM: 175,00 MHz
RE 10 kHz

WE 10 kHz
Detectar POS

AFE 10

RL Offset 0,00
Sweep Time 4,45
Ref Lvl:0.00DEM
WaLG 50

MNotes

Analyzer HPES564E,

PASS d

Amplitude (dBm)

Class:|N/A
Plot# 11
Channel Frequency Reference Power Modulated Signal |-
6197.24 MHz 231 dBem Mask. s
iy Signal
a0.0-
20,0
10.0
0.0
-10.0 f.* ‘-"'I\'\
-20.0 J l
-30.0 /_.---"‘ e \
-40,0 —
-50.0 / " iy e
-60.0 /{, \\M
-70.0 #,JU e
=50, 0 — B W
-90.0-, 1 1 | | | | H |
6109,740 6150.000 6175.000 6200,000 6225000 6250000 6254, 449

Frequency (MHz)
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EMC Test Data

Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472
Model: PUMA 4 ODU'
odelPU OpUs Account Manager: Esther Zhu
Contact:|Greg Mills
Spec: Part 101 Class: N/A

Plot# 12

Run #2: Signal Bandwidth

Data Frequency (MH2) Resolution|  Bandwidth (MHz)
Rate Bandwidth|  6dB 99%
18.5 6417.14 10 kHz - 4.5 Plot# 1
44.7 6187.36 10 kHz 8.9 Plot# 2
134.0 6197.24 10 kHz 26 Plot# 3

@ I i]]iott Channel FrEqUEr‘IE'!." Reference Power Modulated Signal P
. £404.79 MHz 2t.1  dBm Mask. s
Analyzer Settings | ot sl
CF: 6404.79 MHz ) ana
SPA&M:175.00 MHz 0.0
RE 10 kHz
20,0
WE 10 kHz
Detectar POS 10.0
AkE 10
RL Offset 0,00 0.0
Sweep Time 4,45
Reef Lvl:0.00DEM _ -oa I‘Jm«m ==35
VAYG 50 % - ]
£ -30.0 —— =
Motes é bl ‘IL\l \
S -40,0 A i,
= T
L= 50,0 — ] ’I.H'r ““h"ﬂ’\ \
-60.0 R_IFJ Ll
-?D.D Fird)
BT a e i - H""‘n
- H"'W'n.*‘__ M
0.0 t e
Analyzer HPES564E, |
-90.0 1 1 1 1 1 [ 1 1
6317.290 6350.000 6375.000 &400,000 6425.000 6450,.000 6491,999
PASS Frequency (MHz)
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EMC Test Data

OCCURPIED EW
#OCT 99 84

0'g g9zMH=

Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472
Model: PUMA 4 ODU's
Account Manager: Esther Zhu
Contact:| Greg Mills
Spec: Part 101 Class:N/A
Plot# 1
ATTEN 3@dE aMKR . SBdEB
FL 2@. 8dEm 1@d B 4. SEMHz
D
5
R
CENTER E. 41714GHz SPAM ZA. BAMHz
¥REMW 1@kHz UEBMW 1@kHz SWP S@EEms
Plot# 2
ATTEM 2@dE aMKR —18. E7dB
FL 21.8dEBEm 18d B~ 2. 29MHz

CEMTER G.18736GH=z SPAN S5. BAMH=z
¥REW 1Ak Hz LEW 18kHz SWF 1.4Bzec
T-Log: T64472_Radio.xls, Rev 1.0 CE Part 101 Antenna 27-Jun-06
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EMC Test Data

Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472
Model: PUMA 4 ODU'
odelPU ObUs Account Manager: Esther Zhu
Contact:|Greg Mills
Spec: Part 101 Class: N/A

Plot# 3
ATTEM ZBdEBE aMR . 1EdB
FL 21.8dEBm 18dE~- Z6. BrMH=
O
=
R
CEMTER BE.137ZGH= SFPAM 175 . BMH=
¥FEEIM 1Bk H= ¥LUEM 1lBkH=z SHFP 4. 4Bzec
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@ E ||]0‘[‘[ EMC Test Data
Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472
Model: PUMA 4 ODU'
odel: PU ObUs Account Manager: Esther Zhu
Contact:| Greg Mills
Spec: Part 101 Class:N/A
Run #3: Out of Band Spurious Emissions
Channel BW .
(MHZ) Frequency (MHz) Limit Result
5 6110.75 -13dBm Pass
5 6165.10 -13dBm Pass
5 6362.79 -13dBm Pass
5 6417.14 -13dBm Pass
Channel BW -
(MH2) Frequency (MHz) Limit Result
10 5935.32 -13dBm Pass
10 6162.63 -13dBm Pass
10 6187.36 -13dBm Pass
10 6414.67 -13dBm Pass
Channel BW .
(MHZ) Frequency (MHz) Limit Result
30 5945.20 -13dBm Pass
30 6152.75 -13dBm Pass
30 6197.24 -13dBm Pass
30 6404.79 -13dBm Pass

Graphs show the measurements made using RB=VB=1MHz. One plot shows the complete spectrum, the second shows the
spectrum immediately above and below the channel, with the -13dBm limit for frequencies separated from the center frequency
by more than 250% of the channel bandwidth (5MHz, 10MHz or 30 MHz).

Frequency| Level FCC Detector |Comments
MHz dBm Line Limit Margin
6299.790 | -25.8 |RFPort] -13.0 -12.8 | IMHz PK [Tx @ 6362.79, 5 MHz channel
6105.620f -26.8 |RFPort| -13.0 -13.8 [ IMHz PK |Tx @ 5935.32, 10 MHz channel

T-Log: T64472_Radio.xls, Rev 1.0

CE Part 101 Antenna 27-Jun-06
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ZElliott

EMC Test Data

Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472
Model: PUMA 4 ODU'
odelPU OpUs Account Manager: Esther Zhu
Contact:|Greg Mills
Spec: Part 101 Class: N/A

Out-of-Band Spurious Plots - 6110.75 MHz, 5 MHz Channel

PASS

Frequency (MHz)

30 - 40,000 MHz Conducted Spurious - T @ 6110,75 MHz, SMHz channel
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Frequency (MHz)
L} .
@ I i]]lott Channel FrEqUEr‘IE'!." Reference Power Modulated SIQI’IEI' P
. 6110,75 MHz 23.1  dBem Mask N
Analyzer Settings | ot sl
CF: 6110.75 MHz ) ana
SPAM: 250,00 MHz 0.0 R
RE 1.000 MHz 25.10
VB 1.000 MHz I|
Detector POS 20.0
AkE 30 15.0
RL Offset 0,00
Sweep Time 50,0ms 0.0
Ref Lv:20.00DEM g5 IH
1=
5 oo I' .I
ﬁ -5.0 ||
Motes =
4 ‘= -10.0
2 \
=< -15.0 |-||
-z20.0 L{
-25.0 rl“ '\.||I
-30.0
R o e s R e S  abdil JWFWW
Analyzer HPES64E, 400 -
. 1 1 1 1 1 1 1
5955.750 6050,000 6100,000 6150.000 6200.000 &6235,.334
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ZElliott EMC Test Data

Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472
Account Manager: Esther Zhu

Model: PUMA 4 ODU's

Contact:|Greg Mills
Spec: Part 101 Class: N/A
Out-of-Band Spurious Plots -6165.10 MHz, 5 MHz Channel

30 - 40,000 MHz Conducted Spurious - T @ 6165, 10 MHz, 5MHz channel
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SO0 e i i .

' 1
30 100 1000 10000 40000
Frequency (MHz)

?E]]iott Channel Frequency Refarence Power Modulated Signal — |™.

Amplitude (dBm)

. 6165,10 MHz 26.5 dBm Mask P
Analyzer Settings | ot Sl
CF: 6165, 10 MHz ) ana
SPAN:250,00 MHz 30.0
RE 1.000 MHz 25,0 h
B 1,000 MHz
Dietectar POS 20.0
AEE 30 15.0
RL Offset 0.00
Sweep Time 50.0ms 0.0
Ref Lvl:20,000EM 5@
S |IJ \
L o
%; 5.0
Motes £ 00
£
=< -15.0 _‘nl
-20.0 ,P Ll'l
-25.0 J |'~I
-30.0 .‘11
-35.0 —WWFM mwww TN ¥ e
Analyzer HPES64E, 400 -
. ] 1 ] ] ] 1 1
£040. 100 6100.000 £150.000 £200.000 £250.000  6289.654
PASS Frequency (MHz)
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@ E ”]Ott EMC Test Data
Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472
Model: PUMA 4 ODU's
Account Manager: Esther Zhu
Contact:|Greg Mills
Spec: Part 101 Class:N/A
Out-of-Band Spurious Plots - 6362.79 MHz, 5 MHz Channel
30 - 40,000 MHz Conducted Spurious - T @ 6362, 79 MHz, 5MHz channel
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20.0-
10.0-
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Analyzer Settings | cwr Sl
CF: 6362.79 MHz ) ana
SPAN:250,00 MHz 25.0 7
RE 1.000 MHz o0.0
YB 1,000 MHz
Detectar POS 15.0
Atk 30
RL OFfset 0.00 10.0
Sweep Time 50.0ms .0
Ref Lvl:20,0006M
= 00
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= 5.0
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Motes = -10.0
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e ool L Wwdmramm
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PASS Frequency (MHz)
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ZElliott EMC Test Data

Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472
Account Manager: Esther Zhu

Model: PUMA 4 ODU's

Contact:|Greg Mills
Spec: Part 101 Class:|N/A
Out-of-Band Spurious Plots - 6417.14 MHz, 5 MHz Channel
30 - 40,000 MHz Conducted Spurious - Tx @ 6417, 14 MHz, SMHz channel
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PAD Frequency (MHz)
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ZElliott

EMC Test Data

Client: Microwave Data Systems

Job Number:

J64345

Model: PUMA 4 ODU's

T-Log Number:

T64472

Account Manager:

Esther Zhu

Contact:|Greg Mills

Spec: Part 101

Class: N/A

Out-of-Band Spurious Plots - 5935.32 MHz, 10 MHz Channel

30 - 40,000 MHz Conducted Spurious - T¥ @ 5935,32 MHz, 10MHz channel
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Reef Lwl: 10,00DEM

Motes

Analyzer HPES564E,

PASS

Amplitude (dBm)

Channel Freguency

2935.32 MHz

Reference Power

23.2

dBrm

Modulated Signal

Mask,
W Signal

25.0-

0.0

15.0

10.0

5.0

0.0
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ZElliott EMC Test Data

Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472
Account Manager: Esther Zhu

Model: PUMA 4 ODU's

Contact:|Greg Mills
Spec: Part 101 Class: N/A
Out-of-Band Spurious Plots - 6162.63 MHz, 10 MHz Channel

30 - 40,000 MHz Conducted Spurious - Tx @ &6162.63 MHz, 10MHz channel
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ZElliott

EMC Test Data

Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472
Model: PUMA 4 ODU'
oce s Account Manager: Esther Zhu
Contact:| Greg Mills
Spec: Part 101 Class:N/A
Out-of-Band Spurious Plots - 6187.36 MHz, 10 MHz Channel
30 - 40,000 MHz Conducted Spurious - Ti @ &6157.36 MHz, 10MHz channel
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ZElliott

EMC Test Data

Client: Microwave Data Systems

Job Number:

J64345

Model: PUMA 4 ODU's

T-Log Number:

T64472

Account Manager:

Esther Zhu

Contact:|Greg Mills

Spec: Part 101

Class:

N/A

Qut-of-Band Spurious Plots - 6414.67 MHz, 10 MHz Channel

30 - 40,000 MHz Conducted Spurious - TH @ 6414.67 MHz, 10MHz channel
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Reef Lyl:20,0006M &0
=
© 00
-\'J:p; -5.0
Motes =
4 E_ -10.0 Irr u']
T -15.0 J ]
-20.0 .’_ﬁ' \I
-25.0 11
-30.0 ¥ 1,‘1“
aE.0- MWWM
Analyzer HPES564E, 40.0- |
" 1 | | | 1 | |
6289,.670 6350.000 &400, 000 6450,000 6500.000  6539.254
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ZElliott

EMC Test Data

Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472
Model: PUMA 4 ODU'
odelPU OpUs Account Manager: Esther Zhu
Contact:|Greg Mills
Spec: Part 101 Class: N/A

Out-of-Band Spurious Plots - 5945.20 MHz, 30 MHz Channel

30 - 40,000 MHz Conducted Spurious - T¥ @ 5945, 20 MHz
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ZElliott

EMC Test Data

Client: Microwave Data Systems

Job Number: J64345

Model: PUMA 4 ODU's

T-Log Number:| 764472

Account Manager: Esther Zhu

Contact:|Greg Mills

Spec: Part 101

Class: N/A

Qut-of-Band Spurious Plots - 6152.75 MHz, 30 MHz Channel

30 - 40,000 MHz Conducted Spurious - T @ 6152, 75 MHz
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ZElliott

EMC Test Data

Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472
Model: PUMA 4 ODU'
odelPU OpUs Account Manager: Esther Zhu
Contact:|Greg Mills
Spec: Part 101 Class: N/A

Qut-of-Band Spurious Plots - 6197.24 MHz, 30 MHz Channel
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ZElliott EMC Test Data

Client: Microwave Data Systems Job Number:| J64345

Model: PUMA 4 ODU's T-Log Number:| 764472

Account Manager: Esther Zhu

Contact:| Greg Mills

Spec: Part 101 Class: N/A

Out-of-Band Spurious Plots - 6404.79 MHz, 30 MHz Channel
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ZElliott EMC Test Data

Client: Microwave Data Systems Job Number:| J64345

T-Log Number:| 764472

Model: PUMA 4 ODU'
odel: PU ODU's Account Manager: Esther Zhu

Contact:|Greg Mills

Spec: Part 101 Class:/Radio

Radiated Emissions (FCC 101.111)

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: 6/28/2006 Config. Used: 1
Test Engineer: Mehran Birgani Config Change: IDU located remotely
Test Location: SVOATS #2 Host Unit Voltage -48Vdc from host IDU

General Test Configuration
The EUT was located on the turntable for radiated emissions testing. Remote support equipment was located approximately 30
meters from the test area with all /O connections running on top of the groundplane routed overhead.

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: 22 °C
Rel. Humidity: 66 %

Summary of Results

Run # Test Performed Limit Result Margin

2 RE’.3(.) -40000. M.HZ’ FCC 101.111 Pass | Refer to individual runs
Maximized emissions

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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@ Elliott EMC Test Data

Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472

Model: PUMA 4 ODU'

odel PU ODUs Account Manager: Esther Zhu
Contact:|Greg Mills
Spec: Part 101 Class:/Radio

Run #1: Preliminary Radiated Emissions, 30-40000 MHz

Run #2: Maximized Radiated Emissions, 30-40000 MHz

A near field scan of the EUT was performed to determine if there were any significant emissions. The only frequency detected
in this frequency range form the EUT was at 10519 MHz.

Frequency Range Test Distance Limit Distance Extrapolation Factor

30 - 40000 MHz 3 3 0
Frequency | Level Pol FCC 101.111 Detector [ Azimuth Height [Comments

MHz dBuV/im|{ VH Limit Margin |Pk/QP/Avg| degrees | meters
10518.980 | 36.2 \ 82.3 -46.1 AVG 30 1.8 |30MHz
10519.040 | 36.5 H 82.3 -45.8 AVG 193 1.0 |30MHz
10518.930 | 364 H 82.3 -45.9 AVG 190 1.0 |10MHz
10518.610 | 36.2 \ 82.3 -46.1 AVG 187 1.0 |10MHz
10518.890 | 36.0 \ 82.3 -46.3 AVG 212 1.0 |5MHz
10519.330 | 36.0 H 82.3 -46.3 AVG 236 1.0  |5MHz
T-Log: T64472_Radio.xls, Rev 1.0 RE 28-Jun-06
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ZElliott EMC Test Data

Client: Microwave Data Systems Job Number:| J64345

Model: PUMA 4 ODU's T-Log Number:| 764472

Account Manager: Esther Zhu

Contact:| Greg Mills

Spec: Part 101 Class:|Radio

Conducted Emissions - Power Ports

Test Specifics
Objective:
Date of Test: 6/29/2006 Config. Used: 1
Test Engineer: David Bare Config Change: No laptop connected
Test Location: SVOATS #2 EUT Voltage: -48Vdc from IDU

General Test Configuration

The EUT and host system were located on a wooden table, 40 cm from a vertical coupling plane and 80cm from the LISN.

Ambient Conditions: Temperature: 17 °C
Rel. Humidity: 80 %

Summary of Results

Run # Test Performed Limit Result Margin
CE, Host IDU AC 46.8dBuV @ 1.400MHz
1 Power,120V/60Hz FCC Class A Pass (-13.24B)

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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ZElliott EMC Test Data

Client: Microwave Data Systems Job Number:

J64345

Model: PUMA 4 ODU's T-Log Number:

T64472

Account Manager:

Esther Zhu

Contact:| Greg Mills

Spec: Part 101 Class:

Radio

Run #1: AC Power Port Conducted Emissions of Host IDU, 0.15 - 30MHz, 120V/60Hz
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ZElliott

EMC Test Data

Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472
Model: PUMA 4 ODU'
odel PU ODUs Account Manager: Esther Zhu
Contact:|Greg Mills
Spec: Part 101 Class:|Radio

Run #1: AC Power Port Conducted Emissions of Host IDU, 0.15 - 30MHz, 120V/60Hz

Frequency| Level AC FCC Class A Detector |Comments

MHz dBuV [ Line Limit Margin | QP/Ave

1.400 46.8 |[Neutral| 60.0 -13.2 Peak |Peak reading compared to average limit
0.507 46.5 |Neutral| 60.0 -13.5 Peak |Peak reading compared to average limit
0.775 46.4 |[Neutral| 60.0 -13.6 Peak |Peak reading compared to average limit
0.979 46.3 |Neutral| 60.0 -13.7 Peak |Peak reading compared to average limit
2.200 46.0 |[Neutral| 60.0 -14.0 Peak |Peak reading compared to average limit
0.810 441 |Neutral| 60.0 -15.9 Peak |Peak reading compared to average limit
0.163 49.9 [Neutral| 66.0 -16.1 Peak |Peak reading compared to average limit
0.976 41.0 |Neutral] 60.0 -19.0 Peak |Peak reading compared to average limit
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ZElliott EMC Test Data

Client: Microwave Data Systems Job Number:| J64345

Model: PUMA 4 ODU's T-Log Number:| 764472

Account Manager: Esther Zhu

Contact:|Greg Mills

Spec: Part 101 Class:|Radio

Radio Performance Test - Part 101
Frequency Stability

Test Specifics
The objective of this test session is to perform final qualification testing of the EUT with respect to the

Objective: specification listed above.

Date of Test: 6/29/2006 Config. Used: 1
Test Engineer: David Bare Config Change: None
Test Location: Environmental Chamber EUT Voltage: -48Vdc from host IDU

General Test Configuration
The EUT's rf port was connected to the measurement instrument's rf port, via an attenuator or dc-block if necessary. The EUT
was placed inside an environmental chamber.

Summary of Results

Run # Test Performed Limit Result Value / Margin
Frequency Stability Over
Temperature and Voltage

1,2 Part 101 Pass +1.4/-0.3ppm

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 ||]0‘[‘[ EMC Test Data
Client: Microwave Data Systems Job Number:| J64345
T-Log Number:| 764472
Model: PUMA 4 ODU'
odel: PU ObUs Account Manager: Esther Zhu
Contact:|Greg Mills
Spec: Part 101 Class: Radio
Run #1: Temperature Vs. Frequency
Specification is 0.005% or 50ppm
T Ref Frequency1 Frequency at T Drift Drift
(°C) (MHz) (MHz) (Hz) (ppm)
-30 6412.197260 6412.205925 8665 14
-20 6412.197260 6412.205579 8319 1.3
-10 6412.197260 6412.205079 7819 1.2
0 6412.197260 6412.202079 4819 0.8
10 6412.197260 6412.199829 2569 0.4
20 6412.197260 6412.197260 0 0.0
30 6412.197260 6412.195083 2177 0.3
40 6412.197260 6412.195583 -1677 -0.3
50 6412.197260 6412.200167 2907 0.5
Frequency drift: +8665/-2177Hz +1.4/-0.3ppm
Note 1- Ref. Frequency: Frequency measured at 20°C and nominal input voltage(s). EUT transmitting CW signal.
%% 1 | \easurements made with RB=1kHz, VB=3kHz, Span = 10kHz.

Run #2: Voltage Vs. Frequency

Nominal Voltage is: 48 Vdc
Voltage Ref Frequency1 Frequency Drift Drift Drift Comment
(De) (MHz) (MHz) (Hz) (ppm)
85% 6412.197260 6412.197335 75 0.0 408 v
115% 6412.197260 6412197177 -83 0.0 55.2v
Frequency drift: +75/-83Hz +0.0/-0.0ppm

Note 1:

Ref. Frequency: Frequency measured at 20°C and nominal input voltage(s). EUT transmitting CW signal.
Measurements made with RB=1kHz, VB=3kHz, Span = 10kHz.
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: July 5, 2006

EXHIBIT 3: Test Configuration Photographs

Uploaded as A Separate Attachment
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: July 5, 2006

EXHIBIT 4: Theory of Operation Microwave Data Systems Model PUMA 4 ODUs

Uploaded as A Separate Attachment
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: July 5, 2006

EXHIBIT 5: Proposed FCC ID Label & Label Location

Uploaded as A Separate Attachment
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: July 5, 2006

EXHIBIT 6: Detailed Photographs Microwave Data Systems Model PUMA 4 ODUs

Uploaded as A Separate Attachment
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: July 5, 2006

EXHIBIT 7: Installation Guide Microwave Data Systems Model PUMA 4 ODUs

Uploaded as A Separate Attachment

File R64548 Exhibit Page 7 of 9



Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: July 5, 2006

EXHIBIT 8: Block Diagram Microwave Data Systems Model PUMA 4 ODUs

Uploaded as A Separate Attachment
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: July 5, 2006

EXHIBIT 9: Schematic Diagrams Microwave Data Systems Model PUMA 4 ODUs

Uploaded as A Separate Attachment
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