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1.0 GENERAL
1.1 Introduction

1.1.1 Purpose

The purpose of this report is to document the performance of the M/A-Com Open Sky Digital Base
Station during a variety of radio-performance tests and record the test requirements and procedures
used. At the request of M/A-Com, the tests were performed by Chomerics Test Service (CTS)
of Woburn, Massachusetts. The assessment will determine the compliance or non-compliance to
the requirements set by FCC Part 90 and Part 2.

No representative from M/A-Com was present for testing. Testing was performed during the
period of October through December 1998 under purchase order number 229343,

1.1.2 Requirements

The requirements for the sequence of tests performed on the M/A-Com Open Sky Digital Base
Station are as follows:

Output Power

The RF output of the Open Sky Digital Base Station must be within + 1dB of the manufacturer’s
rated output.

Please note this is not a FCC requirement but used for information purposes only.

Occupied Bandwidth
FCC Part 2.989

The Occupied Bandwidth is the frequency bandwidth such that, below its lower and above its
upper frequency limits, the means power radiated are each equal to 0.5% of the total mean power
radiated by a given emission.
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Emission Mask and Spurious Emissions at Antenna Terminals
FCC Part 90.210 and Part 2.991

The following emission mask shall be followed. The power of any emission must be below the
unmodulated carrier power (P) as follows:

1. On any frequency removed from the assigned frequency by more than 50%, but not more
than 100% of the authorized bandwidth: At least 25dB.

2. On any frequency removed from the assigned frequency by more than 100%, but not more
than 250% of the authorized bandwidth: At least 35dB.

3. On any frequency removed from the assigned frequency by more than 250% of the
authorized bandwidth: At least 43 + 10 Log (P). '

Channel Spacing/Bandwidth
FCC Part 90.209

The following Channel Spacing/Bandwidth shall be followed:

Frequency Band MHz Channel Spacing kHz Authorized Bandwidth kHz
806-821 / 851-866 25 20
821-824 / 866-869 12.5 20

Field Strength of Spurious Radiation
FCC Part 2.933

The field strength of each harmonic and other spurious emissions shall be below 43 + 10 Log (P)
when measured in an open field test site. The frequency range under investigation is 30MHz to
8690MHz.

P = to 75 watts
Limit = 43 + 10 log (75)= 61.75dB under

Modulation Characteristics
FCC Part 2.987

The modulation curve showing the percentage of modulation versus the modulation input voltage
will be supplied.
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Frequency Stability
FCC Part 90.213 and 2.955

The transmitter shall have the following Frequency Stability over the temperature range of -30°C
to +50° F

Radiated and Conducted Emissions “Receiver”
FCC Part 15

The receiver shall meet the FCC Part 15 Subpart B Class B radiated and conducted emissions
limits.

1.2 Administrative Data

1.2.1 Test Facility

Chomerics Test Facility is recognized under the National Voluntary Laboratory Accreditation
Program (NVLAP) for NVLAP Codes 12/CO01 and 12/R01. Tests within this report not
conforming to 12/C01 and 12/R01 NVLAP Codes are not covered under Chomerics NVLAP

accreditation.

Chomerics Test Facility operates under the current revision of Chomerics Quality Assurance (QA)
Manual Document Number QA002.

The QA manual has been constructed to reflect a quality program in accordance with the
requirements of the National Institute of Standards and Technology (NIST), ISO 9002, ISO Guide
25, NIST Handbook 150, EN 45001, MIL-1-45208A, MIL-STD-461D, 462D and Chomerics
Quality Assurance Program (QAP).

The QA manual outlines and describes the procedures for establishing and maintaining the quality
of analysis, research, inspection, and testing within Chomerics Test Service (CTS).

This report does not represent an endorsement by the U.S. Government.

The results and/or conclusions within this test report refer and/or apply only to the unit(s) tested
as defined by this report.

Measurements performed for this test are traceable to the National Institute of Standards and
Technology (NIST) based on the fact that all test equipment used for the measurements were
previously calibrated using standards traceable to NIST.
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No deviations, additions to, or exclusions from the test specification(s) were made.

The system amplitude accuracy for the measurements made during the radiated emission tests was
+3dB.

1.2.2 Equipment Calibration

The calibration of Chomerics test facility equipment is controlled under the current edition of
Chomerics Laboratory Test Equipment Calibration Manual Document Number QA001.

The test equipment used throughout this test sequence conforms to laboratory calibration
standards, MIL-STD-45662, traceable to the National Institute of Standards and Technology. The
date of the mext due scheduled calibration is listed in each test section for the applicable
equipment.

All test equipment is calibrated in one year intervals

1.2.3 Personnel

The test personnel used to perform or supervise the tests are accredited by the National

Association of Radio and Telecommunications Engineers, Inc. (NARTE) as Certified
Electromagnetic Compatibility Engineers (N.C.E.) and Technicians (N.C.T.).

1.3 Test Set-up

1.3.1 Test Site Matrix

The test locations used for the emissions and immunity tests are as follows: (Refer to Section 1.3.2
for test site descriptions).

Test Performed Test Site

Output Power Test Chamber A
Occupied Bandwidth Test Chamber A
Emission Mask and Spurious Emissions at Antenna Terminals Test Chamber A
Channel Spacing/Bandwidth Test Chamber A
Field Strength of Spurious Radiation Open Area Test Site A
Modulation Characteristics M/A-Com

Frequency Stability Safety Lab A
Radiated/Conducted Emissions Open Area Test Site A
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1.3.2 Test Site Descriptions

The following is a list of the test sites and descriptions of each. Refer to Section 1.3.1 for specific
test sites used for testing.

Open Area Test Site A: Chomerics Open Area Test Site "A" if used for this test program is
located in the lower parking lot attached to the Seeger Building at Chomerics, 84 Dragon Court,
Woburn, Massachusetts (see Figure 1). Parking is permitted on one side of test site "A" at a
discrete distance from the imaginary ellipse.

The Open Area Test Site A enclosure is a wooden structure measuring 56 x 30 x 25 feet in size
with galvanized steel sheet metal used as the ground plane. The structure is sized to allow 3 meter
measurements and is heated and/or air conditioned.

The structure used to support equipment under test is an EMCO 4 foot diameter motorized
turntable. For tabletop equipment, a wooden table measuring 1.5 x 1 meter in size is positioned
at the center of the turntable, at the proper height above the ground plane.

The area at the end of the Open Area Test Site “A” is the location for the test personnel and
equipment to ensure they are outside the imaginary ellipse.

The available AC power within Open Area Test Site “A” is 120V 60Hz Single Phase 60Amps;
208V 60Hz Three Phase 60Amps; 208V 60Hz Single Phase 60Amps; 230V 50Hz Single Phase
50Amps.

This Site is listed with the Federal Communications Commissions (FCC).
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OPEN AREA TEST SITE A
Figure 1
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Open Area Test Site B: Chomerics Open Area Test Site "B" if used for this test program is
located in the lower parking lot behind the Seeger Building at Chomerics, 84 Dragon Court,
Woburn, Massachusetts (see Figure 2). Parking is permitted on one side of test site "B" at a
discrete distance from the imaginary ellipse. |

The Open Area Test Site “B” enclosure is a wooden structure measuring 56 x 30 x 25 feet in size
with galvanized steel sheet metal used as the ground plane. The structure is sized to allow both
3 and 10 meter measurements and is heated and/or air conditioned.

The structure used to support equipment under test is a 14 foot diameter motorized turntable. The
sheet metal surface is flush with the ground plane. To ground the turntable, 175 copper fingers
(1" x 1.5") are mounted around the outer edge of the turntable using machine screws. The spring
fingers are equally spaced and provide a uniform interface between the turntable metal surface and
ground plane. For tabletop equipment, a wooden table measuring 1.5 x 1 meter in size is
positioned at the center of the turntable, at the proper height above the ground plane.
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The addition at the end of the Open Area Test Site “B” is the location for the test personnel and
equipment to ensure they are outside the imaginary ellipse.

The available AC power within Open Area Test Site “B” is 120V 60Hz Single Phase 60Amps;
208V 60Hz Three Phase 60Amps; 208V 60Hz Single Phase 60Amps; 230V 50Hz Single Phase
50Amps.

This site is listed with the Federal Communications Commissions (FCC).

OPEN AREA TEST SITE B
<——19Ft—>| Figure 2
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Test Chamber A: Chomerics Test Chamber A, if used for this test program, is located in the
Seeger Building at Chomerics, 84 Dragon Court, Woburn, Massachusetts (see Figure 3). The
shielded enclosures (test chambers) were manufactured and installed by Universal Shielding
Corporation of Deer Park, New York. Attenuation tests have demonstrated that the shielded
enclosures meet the attenuation requirements of MIL-STD-285 and NSA 65-6. The main test
chamber is 22 x 10 x 10 feet in size with an adjacent enclosure that is 8 x 8 x 8 feet in size. The
adjacent room, used for support equipment, and the main test chamber are connected together and
referenced to the same single point ground.
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When needed for tabletop equipment, a wooden table measuring 3 x 9 feet in size is positioned
within the test chamber. When used for MIL-STD-461D tests the tabletop surface is covered with
a copper sheet and grounded to the test chamber wall so that the resistance is less than 2.5
millichms,

The power line filters supplying the power to the enclosures provide 100dB of attenuation from
10kHz to 10GHz. The adjacent room, used for support equipment, and the main test chamber
have independent AC power obtained from independent AC power line filters.

The available AC power in Test Chamber A is 120V 60Hz Single Phase 100Amps; 120V 400Hz
Three Phase 50Amps; 208V 60Hz Three Phase 100Amps; 208V 60Hz Single Phase 100Amps;
230V 50Hz Single Phase SOAmps.

Test Chamber B: Chomerics Test Chamber B, if used for this test program, is Iocated in the
Seeger Building at Chomerics, 84 Dragon Court, Woburn, Massachusetts (see Figure 3). The
shielded enclosures (test chambers) were manufactured and installed by Universal Shielding
Corporation of Deer Park, New York. Attenuation tests have demonstrated that the shielded
enclosures meet the attenuation requirements of MIL-STD-285 and NSA 65-6.

The main test chamber is 22 x 10 x 10 feet in size with an adjacent enclosure that is 8 x 8 x 8 feet
in size. The adjacent room, used for support equipment, and the main test chamber are connected
together and referenced to the same single point ground.

Test Chamber B is lined with Rantec ferrite absorber tiles FT-100. All surfaces of the room are
lined with FT-100. The floor is lined with removable tiles. This absorber material allows the test
chamber to meets the 0-6dB field uniformity requirements of IEC 1000-4-3 and ENV50140.

There are two access panels between the main test chamber and the support room. The access
panels are covered with absorber tiles. The absorber tiles can be removed from the access panels.

The power line filters supplying the power to the enclosures provide 100dB of attenuation from
10kHz to 10GHz. The adjacent rooms, used for support equipment, and the main test chamber
have independent AC power obtained from independent AC power line filters.

The available AC power in Test Chamber B is 120V 60Hz Single Phase 30Amps; 208V 60Hz
Three Phase 30Amps; and 230V 50Hz Single Phase 30Amps: A wooden table 3 x 6 feet in size
is used for tabletop equipment.

Only one power line frequency is available in the chamber at a time, 50, 60 or 400 cycle, unless
power is brought through an access panel.
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Test Chamber C: Chomerics Test Chamber C, if used for this test program, is located in the
Seeger Building at Chomerics, 84 Dragon Court, Woburn, Massachusetts (see Figure 3). The
shielded enclosures (test chambers) were manufactured and installed by Universal Shielding
Corporation of Deer Park, New York.

Attenuation tests have demonstrated that the shielded enclosures meet the attenuation requirements
of MIL-STD-285 and NSA 65-6. The main test chamber is 16 x 20 x 10 feet in size with two
adjacent enclosures on either side which are 8 x 8 x 8 and 8 x 12 x 10 feet in size, respectively.

Test Chamber C is lined with Emerson-Cuming RF absorber material. This absorber material
meets the following absorption specifications: 80MHz 6dB, 300MHz 30dB, 500MHz 35dB, 1GHz
40dB, and 3 to 24 GHz 50dB. Each of the two adjacent rooms used for support equipment and
the main test chamber are connected together and referenced to the same single point ground.

When needed for table top equipment, a wooden table measuring 3 x 9 feet in size is positioned
within the test chamber. When used for MIL-STD-461D tests, the tabletop surface is covered with
a copper sheet and grounded to the test chamber wall so that the resistance is less than 2.5
milliohms. When used for radiated electromagnetic field tests, to some standards, the copper table
top surface is removed.

The available AC power in Test Chamber C is 120V 60Hz AC Single Phase 60Amps; 230V 50Hz
AC Single Phase 50Amps; 115V 400Hz AC Three Phase 30Amps (through access panel); 208V
60Hz AC Three Phase AC 30Amps (through access panel).

The power line filters supplying the power to the enclosures provide 100dB of attenuation from
10kHz to 10GHz. Each of the two adjacent rooms used for support equipment and the main test
chamber has independent AC power obtained from independent AC power line filters.
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Immunity Lab Layout
Figure 3
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EC Lab A: Chomerics EC Lab A is located in the Seeger Building at Chomerics, 84 Dragon
Court, Woburn, Massachusetts.

EC Lab A is a typical room measuring 20 x 16 feet with an aluminum sheet metal (8 x 12 feet in
size) in the center of the floor for a ground plane. When needed for tabletop equipment, a wooden
table (0.8 meters in height) is placed on the metal ground plane that extends at least 0.1m beyond
all sides of the table. A removable 3 x 6 foot sheet of aluminum is placed on top of the wooden
table when a horizontal coupling plane is required.

The appropriate connections, as needed for each test, are used to interconnect the table horizontal
coupling plane, ground plane floor, test equipment, and earth ground.

The available AC power in the EC Lab A is 120V 60Hz AC Single Phase 60Amps; 230V 50Hz
AC Single Phase 50Amps; and 208V 60Hz AC Three Phase AC 30Amps.

EC Lab A is equipped with air and water services for use with equipment that requires it.
The humidity in EC Lab A can be automatically controlled in the range of 20% to 60%.
EC Lab B: Chomerics EC Lab B is located in the Seeger Building at Chomerics, 84 Dragon

Court, Woburn, Massachusetts.
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EC Lab B is a typical room measuring 12 x 14 feet with a copper sheet (6 x 8 feet in size) in the
center of the floor for a ground plane. When needed for tabletop equipment, a wooden table (0.8
meters in height) is placed on the metal ground plane that extends at least 0.1m beyond all sides
of the table. A removable 3 x 6 foot sheet of aluminum is placed on top of the wooden table when
a horizontal coupling plane is required.

The appropriate connections, as needed for each test, are used to interconnect the table horizontal
coupling plane, ground plane floor, test equipment, and earth ground.

The available AC power in the EC Lab B is 120V 60Hz AC Single Phase 60Amps, 230V 50Hz
AC Single Phase 50Amps; and 208V 60Hz AC Three Phase AC 30Amps.

The humidity in EC Lab B can be automatically controlled in the range of 20% to 60%.

1.3.3 Equipment Under Test

A detailed description of the Equipment Under Test is located in Appendix D.

Document #: EMi1953.US.99
Date: March 23, 1999

Page ’5 of 52

Seals




CHOMERICSK

2.0 SUMMARY

The terms "Passed” or "Failed” in this section are intended to guide the reader as to whether or
not the EUT met the minimum Performance Criteria that can be interpreted from the FCC Parts
2, 15 and 90. The "Results" paragraph in each test section to follow, and the test data sheets, will
outline specifically how the EUT performed during each test.

Output Power Passed
Occupied Bandwidth Passed
Emission Mask and Spurious Emissions at Antenna Terminals Passed
Channel Spacing/Bandwidth Passed
Field Strength of Spurious Radiation Passed
Frequency Stability Passed
Radiated Emission Receiver Passed
Conducted Emission Receiver | Passed
2.1 Summary of Recommendations

The M/A-Com Open Sky Digital Base Station will not require modifications in order to insure
compliance with FCC Parts 2, 15 and 90.
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3.0 TESTS PERFORMED
3.1 Output Power

3.1.1 Equipment Used

Test Equipment Asset # Serial # Cal Date
X | H/P 8566B Spectrum Analyzer 47 2637A04064 07/99
X H/P 85658A RF Preselector 48 2648A00483 07/99
X | H/P OPT 462 Display 46 2648A14289 07/99
X Narda 769-30 High Power Attenuator 284 03793 C.P.U.
X Narda 769-20 High Power Attenuator 471 02951 C.P.U.

3.1.2 Test Conditions

For measurement of the output power the Open Sky Digital was placed inside a shielded room.
The ambient temperature of the room was 20°C.

The Open Sky Digital Base Station was configured to operate in a2 normal full power transmit
mode. The Open Sky Digital Station was set up and powered by 120V 60Hz for the test.

3.1.3 Test Method

The output of the Open Sky Digital was measured at six frequencies between the frequency range
of 851MHz to 869MHz. The output of the transmitter was connected to two high power
attenuators. The attenuators were connected to a Spectrum Analyzer. See Figure 4 for test set-up.

The frequencies measured are as follows:

Channel No. | Base Frequency MHz
1 851.0125
300 858.0125
600 865.9875
601 866.0125
715 867.5125
830 868.9875
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3.14 Results

The output power of the M/A-Com Open Sky Digital Base Station is within + 1dB throughout the
frequency range.

3.2 Occupied Bandwidth

3.2.1 Equipment Used

Test Equipment Asset # Serial # Cal Date
X | H/P 8566B Spectrum Analyzer 47 2637A04064 07/99
X H/P 85658A RF Preselector 48 2648A00483 07/99
X H/P OPT 462 Display 46 2648A14289 07/99
X Narda 769-30 High Power Attenuator 284 03793 C.P.U.
X Narda 769-20 High Power Attenuator 471 02951 C.P.U.

3.2.2 Test Conditions

For measurement of the occupied bandwidth the Open Sky Digital was placed inside a shielded
room. The ambient temperature of the room was 20°C.

The Open Sky Digital Base Station was configured to operate in a normal full power transmit
mode. The Open Sky Digital Base Station was set up and powered by 120V 60Hz for the test.

3.2.3 Test Method

The output of the Open Sky Digital was measured at six frequencies between the frequency range
of 851MHz to 869MHz. The output of the transmitter was connected to two high power
attenuators. The attenuators were connected to a Spectrum Analyzer. See Figure 4 for test set-up.
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The frequencies measured are as follows:

Channel No. | Base Frequency MHz
1 851.0125
300 858.0125
600 865.9875
601 866.0125
715 867.5125
830 868.9875

3.24 Results

The M/A-Com Open Sky Digital Base Station meets the requirements of FCC Part 2 .989
Occupied Bandwidth.

3.3 Emissions Mask and Spurious Emissions at Antenna Terminals

3.3.1 Equipment Used

Test Equipment Asset # Serial # Cal Date
X | H/P 8566B Spectrum Analyzer 47 2637A04064 07/99
X | H/P 85658A RF Preselector 48 2648A00483 07/99
X | H/P OPT 462 Display 46 2648A14289 07/99
X Narda 769-30 High Power Attenuator 284 03793 C.P.U.
X Narda 769-20 High Power Attenuator 471 02951 C.P.U.

3.3.2 Test Conditions

The Emissions Mask measurements of the Open Sky Digital were made inside a shielded room.
The ambient temperature of the room was 20°C.

The Open Sky Digital Base Station was configured to operate in a normal full power transmit
mode. The Open Sky Digital Base Station was set up and powered by 120V 60Hz for the test.
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3.3.3 Test Method

The output of the Open Sky Digital was measured at six frequencies between the frequency range
of 851MHz to 869MHz. The output was compared to the Emissions Mask B of FCC Part 90.210.

The output of the transmitter was connected to two high power attenuators. The attenuators were
connected to a Spectrum Analyzer. See Figure 4 for test set-up.

The frequencies measured are as follows:

Channel No. | Base Frequency MHz
1 851.0125

A full scan from 5 MHz to 10 GHz was performed for Channel 1 851.0125 only.
334 Results

The M/A-Com Open Sky Digital Base Station meets the requirements of FCC Part 90.210 and
Part 2.991 Emissions Mask and Spurious Emissions at Antenna Terminals.

34 Channel Spacing/Bandwidth

34.1 Equipment Used

Test Equipment Asset # Serial # Cal Date
X H/P 8566B Spectrum Analyzer 47 2637A04064 07/99
X H/P 85658A RF Preselector 48 2648A00483 07/99
X H/P OPT 462 Display 46 2648A14289 07/99
X Narda 769-30 High Power Attenuator 284 03793 C.P.U.
X Narda 769-20 High Power Attenuator 471 02951 C.P.U.

342 Test Conditions

The Channel Spacing/Bandwidth measurements of the Open Sky Digital were made inside a
shielded room. The ambient temperature of the room was 20°C.

The Open Sky Digital Base Station was configured to operate in a normal full power transmit
mode. The Open Sky Digital Base Station was set up and powered by 120V 60Hz for the test.
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3.4.3 Test Method

The output of the Open Sky Digital was measured at four frequencies. The channel spacing and
bandwidth were checked.

The output of the transmitter was connected to two high power attenuators. The attenuators were
connected to a Spectrum Analyzer. See Figure 4 for test set-up.

The frequencies measured are as follows:

Channel No. | Base Frequency MHz
1 . 851.0125
2 851.0375
601 866.0125
602 866.0135

3.44 Results

The M/A-Com Open Sky Digital Base Station meets the requirements of FCC Part 90.209 channel
Spacing/Bandwidth.

3.5 Field Strength of Spurious Radiation Electromagnetic Emissions

3.5.1 Equipment Used

Test Equipment Asset # Serial # Cal Date
X Tektronix 496 Spectrum Analyzer 1 B010559 10/99
X Tektronix 494 AP Spectrum Analyzer 543 B010201 9/99
X Rhode and Schwartz ESV Test Receiver 15 875931049 9/69
X Hewlett Packard 8447D Pre Amp 4 2727 AQ6065 1/99
X EMCO 3120 Tuned Dipole Antenna Bl 477 56 1/99
X EMCO 3121 Tuned Dipole Antenna B2 478 176 1/99
X EMCO 3121 Tuned Dipole Antenna B3 479 728 1/99
X EMCO 3115 Microwave Horn Antenna 376 2796 1/99
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3.5.2 Test Conditions

For radiated emissions testing of small devices, the devices are set up above the turntable on a
wooden table 10 meters from a tuned dipole antenna within Open Area Test Site B.

The Open Sky Digital Base Station was configured to operate in the full power mode of operation
to maximize the emissions. The EUT was set up and powered by 120V 60Hz for radiated

emission tests. The output of the Open Sky Digital Base Station was connected to a load. The
worst case signals detected were recorded.

3.5.3 Test Method
The test method of ANSI C63.4 was followed. For the radiated emission measurements, a manual
scan was performed from 30MHz to 10GHz. During this scan, the antenna, turntable and EUT’s

cable positions were manipulated to maximize the emission levels in a given frequency band
displayed on the spectrum analyzer.

3.54 Results

The M/A-Com Open Sky Digital Base Station meets the FCC Part 2.993 Field Strength of
Spurious Radiated Electromagnetic Emissions requirements.

3.6 Modulation Characteristics

The modulation characteristics of the audio filter were supplied by M/A-Com. They are attached
in Appendix C.

3.7 Frequency Stability

3.7.1 Equipment Used

Test Equipment Asset # Serial # Cal Date
X H/P 8566B Spectrum Analyzer 47 2637A04064 07/99
X H/P 85658A RF Preselector 48 2648A00483 07/99
X H/P OPT 462 Display 46 2648A14289 07/99
X Cincinatti Sub Zero ZH-32-2H/AC Temp.Chamber 544 209712530 05/99
X Narda 769-30 High Power Attenuator 284 03793 C.P.U.
X Narda 769-20 High Power Attenuator 471 02951 C.P.U.

Document #: EMI1953.US.99
Date: March 23, 1999
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3.7.2 Test Conditions

The Frequency Stability measurements of the Open Sky Digital were made inside a
Temperature/Humidity Chamber.

The Open Sky Digital Base Station was configured to operate in a normal full power transmit
mode. The Open Sky Digital Base Station was set up and powered by 120V 60Hz for the test.

3.7.3 Test Method

The output of the Open Sky Digital was measured at two frequencies. The frequency stability of
the output was measured. The frequency selected was 851.0125 MHz.

With the Open Sky Digital Base Station in the temperature chamber, the output of the transmitter
was connected to two high power attenuators. The attenuators were connected to a Spectrum
Analyzer. See Figure 5 for test set-up.

The temperature was measured by placing a thermal couple on the RF chain. The Temperature
was varied from -30° to +50°C in 10° steps. At each 10° step the output of the Open Sky
Digital was measured for frequency stability.

The Open Sky Digital was turned off between each 10° step. The Open Sky Digital was allowed
two minutes for warm up before the frequency was measured.

3.74 Results

The M/A-Com Open Sky Digital Base Station meets the Frequency Stability requirements of FCC
Part 90.210 and Part 2.995.

Document #: EMI1953.US.99
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3.8 Radiated Electromagnetic Emissions Receiver

3.8.1 Equipment Used

Test Equipment Asset # Serial # Cal Date
X Tektronix 496 Spectrum Analyzer 1 B010559 10/99
X Tekironix 494 AP Spectrum Analyzer 543 B010201 3/99
X Rhode and Schwartz ESV Test Receiver 15 875931049 9/99
X Hewlett Packard 8447D Pre Amp 4 2727A06065 1/99
X EMCO 3120 Tuned Dipole Antenna B1 477 56 1/99
X EMCO 3121 Tuned Dipole Antenna B2 478 176 1/99
X EMCO 3121 Tuned Dipole Antenna B3 479 728 1/99
X EMCO 3115 Microwave Horn Antenna 376 2796 1/99

3.8.2 Test Conditions

For radiated emissions testing of small devices, the devices are set up above the turntabie on a
wooden table 10 meters from a tuned dipole antenna within Open Area Test Site B.

The Open Sky Digital Base Station was configured to operate in the non-transmitting mode of
operation to maximize the emissions. The EUT was set up and powered by 120V 60Hz for
radiated emission tests. The worst case signals detected were recorded.

3.8.3 Test Method

The test method of ANSI-C63.4 was followed for Class B equipment. For the radiated emission
measurements, a manual scan was performed from 30MHz to 10GHz. During this scan, the
antenna, turntable and EUT’s cable positions were manipulated to maximize the emission levels
in a given frequency band displayed on the spectrum analyzer.

3.84 Results

The M/A-Com Open Sky Digital Base Station meets the requirements for Radiated Emissions as
required by FCC Part 15 Subpart B for Class B equipment.

Document #: EM!1953.US.99
Date: March 23, 1999
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3.9 Conducted Electromagnetic Emissions Receiver

3.9.1 Equipment Used

Test Equipment Asset # Serial # Cal Date
X Tektronix 496 Spectrum Analyzer 1 B010559 10/99
X Rhode and Schwartz ESH-2 Test Receiver 16 8799631020 9/99
X Polarad ESH2-25 Artificial Mains Network 23 890484/016 1/99

3.9.2 Test Conditions

Conducted emissions testing was performed with small devices placed on the table but with the
test receiver connected to the Line Impedance stabilization Network (LISN) or Artificial Mains
Network.

The EUT was configured to operate in the non-transmit mode of operation to maximize the

emissions. The Open Sky Digital Base Station was set up and powered by 120V 60Hz for
conducted emission tests. The worst case signals detected were recorded.

3.9.3 Test Method

The test method of ANSI-C63.4 was followed for Class B equipment. For conducted emissions
testing, a manual scan was performed from 450kHz to 30MHz with the EUT powered through the
Artificial Mains Network.

3.94 Results

The M/A-Com Open Sky Digital Base Station meets the requirements for Conducted Emissions
as required by FCC Part 15 Subpart B for Class B equipment.
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APPENDIX A

TEST DATA
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4 Seals TEST SERVICES
OUTPUT POWER
CUSTOMER: IYHQO/Y\ DATE: aec = "Z 73
EQUIPMENT: 0% lt,\ ba 5€ S-Lu\;cp TEST NUMBER: 3
TESTED By: Q - %gkm—- CoUPLING DEVICE: 1N A~
OPERATING MODE: ‘%} i\ Q) s TEST SPEC: OUTA-’J“ %ﬂ-&/'
Channel No. | Base Frequency MHz | Output Power dB
1 851.0125 +48.7
300 858.0125 +48.6
600 865.9875 +48.8
601 866.0125 +48.6
715 867.5125 +48.5
- 830 868.9875 +48.5

Document #: EMII53 U5.79
Date: Much3, 1999
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Seals TEST SERVICES
OCCUPIED BANDWIDTH
Part 2.989
CUSTOMER: m n-C oM\ DATE: 0 ecemlor & 1978
EQUIPMENT: % 7‘\-&1 & 6e \S\L.\;;.\ TEST NUMBER: oll
TESTED By: -£~. g') 'h&( CoUPLING DEVICE: Jy#
OPERATING MODE: ﬂggm\\ fo\ l)?:c.p vl TEST SPEC: M;A /éb ‘LJ\ WIAH\

0.5% of Lower and 99% of Upper

Channel No. | Base Frequency MHz | Occupied Bandwidth
1 851.0125 Within Spec.
300 858.0125 Within Spec
600 865.9875 Within Spec
601 866.0125 Within Spec
715 867.5125 Within Spec
_ 830 868.9875 Within Spec

Document #: EML 1953U5.71
Date: Marth 23,1997
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g Seals TEST SERVICES
CHANNEL SPACEING
CUSTOMER: mﬁ{ oYr- DATE: @er_ . L{ ¢ [ ¢ 'Z
EQUIPMENT: !2‘9\; L;\ &2(2_ Ag ‘\_{g:‘ . TEST NUMBER: "{

TESTED By: _@‘- %’5 \‘(

OPERATING MODE: ﬁ)\\ éwq{"’

CoUuPLING DEVICE: #J %

TesT SPEC: CAAPNEL. SPHCE ing

Frequency MHz Measured Spacing kHz 6dB Bandwidth kHz
Channel 1 851.0128 15kHz
Channel 2 851.0377 24.9KHz 15kHz

Channel 601 866.0128 15kHz
Channel 602 866.0137 11kHz 14kHz

Document #: ﬂ‘ﬂ:/%_ius-(ﬁ
Date: Mareh 23 /977
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) Seals TEST SERVICES
FREQUENCY STABILITY
Temperature vs Frequency
CUSTOMER: m ACom DATE: Mo 20 - e 3 599
EQUIPMENT: 42{% dﬁ\: ﬁc-,sa- 5 £ E&'@ TEST NUMBER: \
TESTED By; Q- % 5 &J" CoupLING DEvice: M A
OPERATING MODE: E) “ Q){,‘ af TEST SPEC: %"E;!; 5‘{‘&5 u\d\’{

Center Frequency 851.0125 MHz at 20°C

Temperature Frequency MHz

-30°C 851.0130

-20°C 851.0145

-10°C 851.0129

0°C 851.0130

- 10°C 851.0132
20°C 851.0125

30°C 851.0129

40°C 851.0139

50°C 851.0127

Maximum Deviation . 1ppm at 40°C

Document #: EMIMgguj ?7
Date: Mafdzgqufﬁ
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TEST SERVICES
RADIATED E FIELD EMISSION MEASUREMENTS

CUSTOMER: MMOIV\ DATE: Ockobar aLI, a7

EQUIPMENT: '01«:\-3\ base Sla¥im TesrNoom: 4

TesTED By: Q 39‘@’ OPERATING MODE: _EJ_I.LM Kﬂu'ﬂ’lm anxJ
BANDWIDTE: TEsT SrEC: arshey] FC ?Q»r’\‘ & \oest

[ X] 108 KH2 (PEAK)/120 KHZ (QF)

PROCEDURE: ANG cEdY

OTHER (SPECIFY)
FREQUENCY RANGE: [ ] 3MHz - 1 GBzZ [ )I1L76 GHz- 12.7 GHz ANTENNA DISTANCE: [ K13 METERS  [{] 10 METERS
OTHER (SPECIFY) 3Q£ﬂﬂz - lpt'zl"lz_
PEAK | QUASSI-PEAK
FREQUENCY | MEASURED MEASURED ANTENNA TURNTABLE ANTENNA ANTENNA FrELD LEVEL LMrr
MHz LEvEL LEVEL HEIGHT AZIMUTH HY FAC/CABLE dBuV/m ** dBuV/m
-dBm dBuV (METERS) (DEGREES) Loss dB (QP)
50 - 0.5 | 2% | o % G- (2. 5.5
52 - 15 2% | o % ¢.% AL ]S
s - [ 2% | o v 20 | 2l |45
[ - = 3 S0 v (3.4 23t 330
[ - Lo 3 Go Vv 13-5 25 33.0
194 - )5 ] (&2 % AN 76 |33.0
355 - /5~ 1 (80 H 8J” 235 |35
e | 83 - { 0 (- 12.6 2% .L 43.5
Yr\:b \%f Scs o \EJ‘*QK\

** All signals greater than 3dB from the limit are calculate to the nearest whole number.
** Field Level (dBuV/m) = [107 - Measured level (dBm)] + Antenna Factor/Cable Loss (dB)

" mbient Temperature: 20 °F FORM CTSDS00IR Document #: £MI 1953.U5.97
Humidity: Yo % Date: WQAZZW

Atmospheric Pressure: 3o "
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TEST SERVICES
RADIATED E FIELD EMISSION MEASUREMENTS

CusToMER: #1)in 3T aN DATR: 0(:\6993(' ZNI 1922
EQUIPMENT: ﬂ,a ‘3&5 Z&sg h&h TesTNUMBER:
TEsTED BY: OPERATING MODE: Qeceu\-au&..
(@)
Baowmrs: [ N 100 KHz (PEAK)/120 KHZ (QP) TEsT SrFEC: e X 1S cless 42
OTHER (SPECTFY) PROCEDURE: Bros el a4
FREQUENCY RANGE: [ { ]30MHz - 1 GHz [ 11176 GHz- 12.7 GHz ANTENNA DISTANCE: [] 3 METERS [ ] 10 METERS
OTHER (SPECIY)_ A0 m&; ~ [O6FT=
PEAK QUASST-PEAK
FREQUENCY | MEASURED MEASURED ANTENNA TURNTABLE ANTENNA ANTENNA FIELD LEVEL Lavrr
MHz LevEL LEVEL HEIGHT AziMuTH H/Y FAC/CABLE dBuV/m ** dBuV/m
-dBm dBuV (METERS) | (DBGREES) Loss dB QP)
5O - (o 2h | 6 V.6 le.b |2
o ~ ¢ 2N Q 4 6of 208 p4.S
Jl2e | = L5 ) s | vV |13¢ 7. ¢ 330
133 ~ 1o | 3o v (3.6 29.5 230
doo | -~ (2~ |\ | %> | J 1z | 292 330
fs 6 F 55-/\0[6 1% akacLzJ

** All signals greater than 3dB from the limit are calculate to the nearest whole number.
** Field ¥evel (dBuV/m) = [107 - Measured level (dBm)] + Antenna Factor/Cable Loss (dB)

" mbient Temperature: QQ °F FORM CTSDS001R Document #: EMT/963, Uy W
Humidity: o % Date: March23,19H

Actmospheric Pressure: do_ "
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TEST SERVICES

CONDUCTED EMISSION MEASUREMENTS

[ )10xHz

CUSTOMER ! MA'(O’Y\

EBQIrMENT: \h - \ e_5

“TeSTED BY: _g\%&é(

IBANDWITH: [ 12008z { 1%MH2

FFREQUENCY RANGE: [ ) 10 KHz-30 MHz { )150 xHz-30 MHz
[ X ] 450 Hz-30 MHZ

Ris208 V ACY ]240V AC[ ]OTmRR[ ]

pare: Dckber 24, [958
OrexATING Mooe: h e

PROCEDURE: ANs(ce 3.4

SNHz[ 1@ HZ(Y) snvaxa{ 1381 )

PEAK AVERAGE QUASK-PEAK
FREQUENCY MEASURED LEVEL MEASURED LEVEL MEASURED 1LEVEL Lt
MHz dBuV dBuV dBuV dBuV
A BO ca N& AP B (%] NG ;: AG BA co NG | Average Quasi-Peak

WS

Sk ls

g

** All signals greater than 3dB from the limit are calculated to the nearest whole number.

- mbient Temperature: 20 °F

-umidity:

o %

Atmospheric Pressure: 5 "

FORM CTSDS002C

Document #: EMI)953U597
Date: Masch ZI 77
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APPENDIX B

SET-UP PHOTOGRAPHS

Document #: EMI1953.US.99
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APPENDIX C

CUSTOMER SUPPLIED
MODULATION CHARACTERISTICS

Document #: EMI1253.US.99
Date: March 23, 1999
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Audio Filter Used For FM Transmission

The OpenSky base station transmitter includes lowpass filtering before and after FM
modulation. The lowpass filter before modulation is shown below. A more selective
fiter is providled after modulation. Its response s also  included.

Pre-modulation Lowpass Filter

o
b=
@D
E — Series1
0 500 1000 1500 2000 2500 3000 3500 4000
Frequency (Hz)
Post Modulation Lowpass Filter
o
2
5
2 —— Series
s
£
<
0 5000 10000 15000 20000 25000
Frequency (Hz)
DucumeNT #: FMLI953U0.97
DATE: Marth 23,1999
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Description of Modulation System

The digital modes, FMP, OCP, and OTP, use a 4 level guassian frequency shift keying
(GFSK) signal to send data at a symbol rate of 9600 baud and a corresponding data rate
of 19.2kbits/sec. Before FM modulation symbols are filtered by a guassian filter with a
Bg T=0.7 and peak frequency deviation of 5.5 kHz. All data, control and encoded voice
are sent using the GFSK waveform. All baseband signal processing, filtering, tone
generation, and modulation is implemented by digital signal processing (DSP) software
and is therefore not subject to temperature drift and aging effects.

Document # EML 1953459
DATE: Marth 23,1999
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APPENDIX D

CUSTOMER SUPPLIED
EQUIPMENT DESCRIPTION

Document #: EM11953.US.99
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Introduction to the OpenSky Digital Base Station

Base Station Overview

Within the OpenSky network, the base station functions as a link that provides voice and
data connectivity between OpenSky wireless communication devices, such as mobile and
portable radios, and the wireline infrastructure of the OpenSky network. Operating in the
OpenSky network architecture, the base station provides a data rate of 19.2 kbps for all
OpenSky protocols (OCP, OTP and FMP).

The OpenSky protocols, FMP (Federal Express Mobile Protocol), OCP (Opensky
Communication Protocol), and OTP (Opensky Trunking Protocol) are fully digital,
TDMA network protocols. For all modes, the OpenSky Base Station implements a
complete seven-layer protocol stack.

Note that for all three protocols, the base station hardware operates identically. Only the
software is different. Thus the accompanying detailed technical theory of operation is
applicable for any operational mode.

Although voice is supported in FMP, it is digital voice; all modulation is digital. The
digital modulation technique used is 4-level Gaussian Minimum Shift Keying (GMSK),
with a symbol rate of 9600 Hz (data rate of 19.2 kbps).

This high data rate is supported simultaneously on the transmit and receive channels. The
base station provides this full duplex connectivity by transmitting over SMR channels
with frequencies ranging from 851-869 MHz, with the corresponding receive channels
utilizing the frequency range 806-824 MHz; the receive channel is 45 MHz below the
selected transmitter frequency channel. The RF bandwidth utilized for both transmission
and reception is 25 kHz.

The Base Station operates full duplex with a nominal maximum output power of 75
Watts. At this maximum output power, the base station can cover up to a thirty-mile
radius—given normal terrain—and provide service for up to 200 users.

Physically, the standard base station consists of three chassis and all the associated
interconnect cables. The three chassis are mounted in a rugged 19” standard equipment
rack. Base stations may be augmented through the addition of specific options such as a
duplexer.

The standard base station is comprised of three distinct functional units: the Base Station
Controller (BSC-1010), Base Station Transceiver (BSX-802), and the High Power
Amplifier (HPA-875.) An interconnection diagram for these chassis is shown below.

DOCUMENT #: EMLITE3 LD
pate: Math 23,1977
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Network
Port

BSX-302

Traasmitter HPA-87S ————

Tr itter Port

Local
Control

Port
o

Recaiver Receiver Port

The base station’s flexibility allows customers the freedom to implement site
configurations that can range from a single base station to multiple base stations requiring
additionat RF and control networks.

Benefits of the OpenSky Base Station

The value inherent from owning an OpenSky Base Station is derived from three central
benefits. These benefits are increased capacity, software upgrades and long hardware life.

The suite of current OpenSky protocols provide SMR channel utitization that exceeds
that offered by any competitors’ products. Through the use of digital voice compression
and efficient modulation techniques, OpenSky protocols are able to provide true, “as
advertised” high data rates. Given the increasingly high cost of RF spectrum, the ability
to maximize channel capacity provides direct financial benefit.

To ensure that channel usage continues to outpace all other current technology, the
OpenSky base station’s performance can be continually improved through software
upgrades. The unique architecture of the OpenSky Base Station is differentiated from its
competitors as being sofiware-based, rather than hardware-based. Since all signal
processing functions are performed in software, it is a simply a matter of loading new
software-based protocols as they are developed, to improve even the current high rate.

DocumeNT #: EMT I953US.T
DATE: M), 23/ 1999
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An additional benefit that stems from the ability to enhance performance through
software-based upgrades is increased hardware life. With an eye toward the goal of
extending the time until hardware obsolescence, the OpenSky Base Station is designed
for maximum hardware flexibility. This hardware flexibility combined with software-
based upgrades, increases the useful life of the OpenSky Base Station, leading directly to
a very low cost of ownership.

Summary of Key Features

The OpenSky Base Station employs a modular design approach. All three functional
elements—the BSC-1010, BSX-802 and HPA-875--are self-contained within their
respective chassis. This modular approach offers customers the benefit of ease of
service. Replacement of any of the three main functional components can be
accomplished in minutes. All three functional elements of the base station are separately
mounted within the 19” equipment rack, making chassis substitution a stmple matter of a
few mounting screws and a couple of cables.

This 19” 4U rack also includes the required integral cooling fans and AC power supply.
The division of the three main functional elements and the power supply into separate
metal enclosures minimizes spurious emissions and component interaction.

BSC-1010 - Base Station Controller: The BSC-1010 is the processing engine of the
base station. Utilizing software exclusively, the BSC-1010 implements all base station
network and digital signal-processing functions. These functions include the Physical
Layer (PHY), Medium Access Control (MAC), Mobile Data Link Protocol (MDLP),
Radio Resource Management (RRM), Network Management (NMS) and Secondary
Registration.

BSX-802 - Base Station Transceiver: The BSX-802 consists of a transmitter and
receiver section, each of which implements the corresponding analog transmit and
receive functions.

As seen in the accompanying figure, during transmission, the BSC-1010 generates an In-
Phase/Quadrature (IQ) baseband signal that is routed to the baseband input of the BSX-
802 transmitter. The BSX-802 transmitter converts this baseband signal to a RF output
signal, at the selected SMR channel frequency. The nominal output power of this output
signal is 0 dBm when measured into a 50 Q load.

The receiver section of the BSX-802 essentially reverses the transmit process. The
antenna routes the desired receive signal to the RF input of the BSX-802. The receiver
section converts the signal to a baseband I/Q signal that is routed to the BSC-1010 for
further processing.

Document #: £ T Y53, U5, 7
Date: Mare) 273, 7‘1‘ 9
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A DC reference signal is also provided by the BSC-1010 to the BSX-802 to provide a
common reference for both the receive and transmit I/Q baseband signals.

HPA-875 - High Power Amplifier: The HPA-875 provides the high power transmit
signal to the antenna. To generate this transmit signal, the HPA-875 amplifies the
nominal 0 dBm RF input provided by the BSX-802, to generate a maximum output
power of 75 Watts.

The HPA-875 also includes an RS-485 communications port that provides control,
monitoring, and alarm generation. The HPA-875’s output power is controllable via this
RS-485 connection from the BSC-1010. Using this serial connection the BSC-1010 can
adjust the output power of the HPA-875 from 15 to 75 Watts.

The HPA-875 generates alarms in the case of excessive reflected power or input power,
low power output and over-temperature alarms, These alarms are reported to the BCS-
1010 and subsequently relayed through the NMS interface across the network port.

Signal input power above 6 dBm causes the HPA to generate an input overdrive alarm
and de-key the HPA-875 output. Input signal levels below —10 dBm may prevent the
HPA-875 from generating full output power. This condition generates a power leveling
control loop alarm, which de-keys the HPA-875.

As described previously, the HPA-875 provides a programmable 15 — 75 watt RF output
signal into a 50Q load. Output protection insures no damage to the HPA from any
mismatch condition. However, a programmable threshold on reflected power would
normally de-key the HPA under mismatch conditions.

AC Power Strip: The rack-mounted power strip provides all electrical power to the base
station. This power strip provides a maximum power output of 1875 Watts and can
accept line voltages from 95-135 AC.

The input to the power strip is through a standard three-prong AC plug, with the line
length being ten feet.

DOCUMENT #: EM
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Audio Filter Used For FM Transmission

The OpenSky base station transmitter includes lowpass filtering before and after FM
modulation. The lowpass filter before modulation is shown below. A more selective
fitter is provided after modulation. Its response is  also  included.

Pre-modulation Lowpass Filter
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Post Modulation Lowpass Filter
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Description of Modulation System

The digital modes, FMP, OCP, and OTP, use a 4 level guassian frequency shift keying
(GFSK) signal to send data at a symbol rate of 9600 baud and a corresponding data rate
of 19.2kbits/sec. Before FM modulation symbols are filtered by a guassian filter with a
Bg T=0.7 and peak frequency deviation of 5.5 kHz. All data, control and encoded voice
are sent using the GFSK waveform. All baseband signal processing, filtering, tone
generation, and modulation is implemented by digital signal processing (DSP) software
and is therefore not subject to temperature drift and aging effects.




