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IRWIN, CAMPBELL & TANNENWALD, P.C.
ATTORNEYS AT LAW

1730 RHODE ISLAND AVENUE, N.W. ; /@ |
SUITE 200 /%

WASHINGTON, D.C. 20036-3101
(202) 728-0400
FAX (202) 728-0354
http://www.ictpc.com

JASON S. ROBERTS
(202) 728-0401 Ext. 126
jroberts@ictpe.com

FCC/MELLON  APR 202000

April 20, 2000

Federal Communications Commission
International Bureau-Earth Stations
P.O. Box 358160

Pittsburgh, PA 15251-5160

RE: Globecomm Systems. Inc.
Station E990402
Application for Modification of License

Dear Sir or Madam:

Transmitted herewith and filed on behalf of Globecomm Systems, Inc. ("Globecomm")
is an application on FCC Form 312 to modify the license of Station E990402, located at
Hauppague, New York. By this application, Globecomm seeks authority to add the Hispasat
C-1 satellite as a point of communication to E990402. Globecomm also seeks to correct
information regarding the antenna model and local longitude for this station.

A check in the amount of one-hundred and thirty-five dollars (§135.00) is included for
payment of the required filing fee.

Please direct any questions regarding this application to the undersigned.

Very truly yours,

oY S. Roberts

Enclosure
cc: Mr. Gerry Johnston, Sr.
Mr. Milt Goldstein
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" EXHIBIT A

ENTENDED UPLINK KU-BAND



EXHIBIT A

GLOBECOMM Systems Earth Station (E990402) Hauppauge, New York
Compliance with FCC Report & Order (FCC96-377) for the 13.75 - 14.0 GHz Band
Analysis and Calculations

1. Background

This Exhibit is presented to show that the proposed satellite earth station application for
Hauppauge, New York is in compliance with the intent of FCC REPORT & ORDER 96-377. 1t
will show that the proposed earth station will not impact shipboard radiolocation operations

(RADAR) and the NASA space research activities that are also in the 13.75 - 14.0 GHz Band.

Table 1. Earth Station Characteristics

e Coordinates (NAD 83):

e Ground Elevation:

e Satellite Location for Earth Station:
e Frequency Band:

e Polarizations:
e Modulation

e Maximum Required Uplink EIRP:
e Operational Frequencies

e Antenna Size:
- Antenna Type/Model:
- Gain:
RF power into Antenna Flange:
e Elevation Angle:
e Side Lobe Antenna Gain:

40°48’ 54.1” N, 73°14’ 17.8” W

110 feet above mean sea level

Hispasat 1-C, 30° W. L

13.75-14.0 GHz for uplink

11.7 - 12.2 GHz for downlink

Dual linear, V and H

Eight Carriers, Digital Data 45 Mbps Carrier,
16QAM, % FEC & 7/8 FEC,

Emission Designator 18M0G7D & 15M4G7D
EIRP per Carrier of 72.0dBW

13.772 GHz (2), 13.812 GHz (2)

13.852 GHz (2), 13.892 GHz (2)

9.0-meters in Diameter

Vertex, Ku-Band

60.3 dBi

- 27.8 dBW/4 kHz Digital Carrier

25.6° at an Azimuth of 124.8°

32- 25*log(8), or > -10 dB

Because the above spectrum is shared with the Federal Government, coordination in this band
requires resolution data pertaining to potential interference between the earth station and both
Navy Department and NASA systems. Potential interference from the earth station could impact
with the Navy and/or NASA systems in five areas. These areas are noted in FCC Report and
Order 96-377 dated September 1996, and consist of (1) Radiolocation and radio navigation, (2)

Data Relay Satellites, (3) Precipitation Radar, (4) Altimeters, and (5) Scatterometers.

Summary of Coordination Issues:

1) Potential Impact to Government Radiolocation (Shipboard RADAR)

2) Potential Impact to NASA Data Relay Satellite Systems (TDRSS)

3) Potential Impact to NASA/NASDA Operations (Precipitation RADAR)
4) Potential Impact to NASA Operations (Altimeters)




2. Potential Impact to Government Radiolocation (Shipboard RADAR)

Radiolocation operations (RADAR) may occur anywhere in the 13.4 - 14 GHz frequency band
onboard ocean going United States Navy ships. The Federal Communication Commission
(FCC) order 96-377 allocates the top 250 MHz of this 600 MHz band to the Fixed Satellite
Service (FSS) on a co-primary basis with the radiolocation operations and provides for an
interference protection level of —167 dBW/M?%4 kHz for the RADAR.

The closest distance to the Atlantic Ocean from the Hauppauge, New York earth station site is
approxxmately 13.3 miles. The calculation of the power spectral density at this distance is given
in the next two subsections.

The RADAR characteristics used for the calculations are presented in Table 2.

Table 2. RADAR Characteristics

Transmitter parameters

Transmitter Power* 250kWatts
Frequency Range 13.40 — 14.00 GHz

Spectral Density Transmitted at the Tuned Frequency

Pulse Width** 0.5 usecond 25.8 dBW/4 kHz
Pulse Width* 1.0 pusecond 28.8 dBW/4 kHz
Pulse Width** 2 Ousecond 31.8 dBW/4 kHz
Pulse Rate* 1200 pulses per second
Emission Characteristics SinX/X Roll Off

Mode of Operation Pulse Doppler Detection
Antenna Parameters

Shape* Circular and Parabolic

Physical Size* 1.5 M?

Antenna Gain at 14 GHz* 443 dB

Antenna Motion* 360° Rotation in Detection Mode Track
Mode after Target Lock-on and Weapon-on
Effective Area of Antenna
Main Beam* 1.0 M?
Side Lobe Gain * -10.0dB
Antenna height 51 feet
Receiver Parameters
Noise Figure* 8 dB
Doppler Filter for Mach 1 31kHz
Interference Criteria -167dBW/M?/4 kHz




2.1 RADAR Side Lobe to Earth Station Side Lobe
For this analysis the following formula was used to determine the interference signal coupled to
the RADAR receiver.

P, = P*G*G,*S*AY/(4I1*R)*

Where,

P, = Earth Station spectral density signal at RADAR receiver front end, dBW/4kHz

Py = Earth Station transmitted spectral density, -27.8 dBW/ 4kHz or 1.66X10™* Watts/4
kHz

G; = Gain of RADAR antenna in direction of the Earth Station antenna, -10 dB or 0.1

G = Gain of Earth Station antenna in direction of RADAR antenna, -10 dB or 0.1

S = Shielding Factor for berm and buildings in the vicinity of the earth station antenna,
-15dB or 0.0316

A = Wavelength of transmitted signal, -16.7 dB/M or 0.0213 meter

R = Minimum separation distance of antennas, meters: 13.3 miles or 21,409 meters

If we assume that the RADAR threshold sensitivity is based on a receiver bandwidth of 1 MHz
and a noise figure of 8 dB, the RADAR receiver sensitivity would be —106 dBm/MHz or —160
dBW/4 kHz. The calculation for the side lobe-to-side lobe antenna orientation for the minimum
separation distance shows that the interference level is well below the sensitivity of the RADAR
receiver. The calculated level is ~ 204.8 dBW/4 kHz. This level is 44.8 dB below the sensitivity
of the RADAR receiver.

From the results of the calculations and analysis of the RADAR side lobe to Earth Station side
lobe antenna orientation case, it can be concluded that this case will not produce interference to
the RADAR. Also, this case represents the most likely relative antenna orientation.

2.2 RADAR Main Beam to Earth Station Side Lobe

This relative antenna orientation is not very likely but it represents the most difficult to analyze
with respect to the interference criteria as presented in the FCC Report & Order 96-377.
Because of this the Comsearch technical staff reviewed the interference criteria with respect to
the shipboard RADAR. The review led to the conclusion that the interference criteria for
shipboard RADAR had to be evaluated with respect to more than just the levels from the
proposed Earth Station. The evaluation also had to include the electromagnetic environment the
RADAR transmitter was creating at the RADAR receiver from the terrain and objects in the area
of the Earth Station antenna. These RADAR echoes have to be compared with the levels
generated by the proposed Earth Station and the interference criteria of the FCC Report & Order.

In the Hauppauge, New York area the same structures that provide shielding for the signals
generated by the proposed Earth station also create very efficient RADAR targets with large
cross sectional areas. A RADAR antenna beam width of one-degree in the horizontal and
vertical plane will illuminate a target with a circular cross sectional area of 2400 M? at a range of
one mile. The buildings in the vicinity of the proposed Earth Station will produce large
reflections to the RADAR receiver. The RADAR signal reflected back to the RADAR receiver
would far exceed the signal generated from the proposed Earth Station and the interference
criteria of FCC Report & Order 96-377.



Whether the RADAR signals reflected by the terrain and buildings or the signal‘generated by the
proposed Earth Station degrade the RADAR performance or produce false alarms is very
doubtful. The RADAR in question has Doppler processing that looks for moving targets with
specific velocity characteristics that both the stationary terrain, buildings and Earth Station
signals will not possess. The RADAR signals reflected and the Earth Station signals are not hlgh
enough to saturate the receiver, effect AGC performance and/or change the front-end noise
characteristics of the system. Therefore, normal performance of the RADAR should be expect¢d
off the coast of Long Island even in the presence of the proposed Earth Station transmissions.

In order to show a comparison between the Earth Station signal generated toward the ocean,
RADAR reflections and the FCC Report & Order 96-377 criteria, calculations were performed
and presented in graphical form at the end of this Section. The United States Navy RADAR is a
classified system and therefore many of the parameters for the system were not known and could
not be obtained. Therefore, good engineering judgement was used in assuming values. Table 2
lists the values used in the calculations. Assumed values used in the calculations are denoted
with a (*). Values marked (**) were assumed, but not used in the calculations. Parameters used
in the calculation of the radiated Earth Station signals were taken from the values in Table 1 of
this report. Propagation of signals beyond the line-of sight used techniques derived from NBS
Technical Note 101.

To determine the RADAR reflection signal the reflection surface was assumed to be at the Earth
Station location rather than at the shoreline. The following formula was used.

= P*G*G*A**Z/(4TT)**R*
Where,

P, = RADAR reflected spectral density signal at receiver front end, dBW/4kHz

P, = RADAR transmitted spectral density for a 1 psecond pulse width, 28.8 dBW/4kHz
or 758 Watts/4 kHz

Gt = Gain of RADAR transmit antenna, 44.3 dB, or 26,915

G: = Gain of RADAR receive antenna, 44.3 dB, or 26,915

A = Wavelength of transmitted signal, -16.7 dB/M, or 0.0213 meters

Z = RADAR cross-sectional area of the object causing reflection, 10 dB/ M2, or 10
meter’

R = Range of target to RADAR, dB/M

The level of the Earth Station signal at the RADAR is calculated from the following formula:

= (P.*G,)*S*OH/(4I1)*R?)
And,
Pre= Pd*Ar

Where,

Pre = Power spectral density at radar receiver from the earth station, dBW/4kHz
Effeclt}ve area of RADAR antenna, dB/M? 0 dB for RADAR main beam, or 1
mete



Py = Earth Station radiated power spectral density at the RADAR, dBW/M?*/4kHz

= Earth Station transmitter spectral density, -27.8 dBW/4kHz or 1.66X10” Watts/4
kHz

G. = Gain of Earth Station antenna in the direction of the ocean, -10 dB or 0.1,

S = Shielding factor measured at each location, -15 dB or 0.0316

OH= Over-the-horizon propagation loss factor from NBS Technical Note 101, dB

=
o
|

Comments on the calculations: The cross-sectional area of the target which is the terrain,
buildings and trees near the earth station site was assumed to be 10 M® This is a very
conservative estimate based on the size of the buildings in the areas and the very large surface
area that the RADAR antenna would illuminate even at close ranges. At a one mile range the
surface area illuminated would be 2400 M%. The effective area of the antenna was taken to be |1
M? this corresponds to a gain of 44.3 dB at 14 GHz and allows the direct comparison of the
received spectrum density of the radar reflection, the earth station radiated signal and the FCC
interference criteria. OH loss is a function of the antenna heights. The heights of the two
antennas used for the OH loss were 20’ for the Earth Station and 51’ for the radar antenna.

Table 3. Interference levels for Main Beam to Side Lobe

Distance Shielding Earth Sta. Signal RADAR Echo
Miles dB dBW/4 kHz dBW/4 kHz
13.3 15 -156.7 -112.0
15.0 15 -159.9 -114.1
20.0 15 -167.5 -119.1

2.3 RADAR Interference Conclusions

The calculations and analysis performed shows that the signal generated by the proposed Earth
Station in the direction of the ocean should have no degrading effect to the operation of RADAR
sharing the same frequency band on board United States Navy Ships. The reason for this
conclusion is two-fold. First, the interference criteria of FCC order 96-377 does not properly
take into account the operation of a RADAR as a transmit and receive system. The criterion as
set up is more appropriate for a system that is a receive-only system. The criterion evaluates the
earth station signal without considering the relative signal strength of the RADAR signal echo
compared to it. As shown in the analysis above for areas like Hauppauge, new York where there
will be terrain and man-made structures in the vicinity of the Earth Station the RADAR echoes
will exceed the earth station signal by orders of magnitude. This is true when the main beam of
the RADAR antenna is directed at the Earth Station. When the main beam of the RADAR is not
directed at the Earth Station, the signal emitted from the Earth Station coupled to the RADAR
receiver will be well below the threshold of the receiver. Second, the RADAR system contains
Doppler processing which will cause the RADAR to ignore stationary targets such as those
produced by the echoes from the buildings and terrain as well as the emissions from the Earth
Station.

The above conclusion presupposes that the RADAR and earth station will both share the 13.75 —
14.0 GHz Band. The RADAR band of operation is 13.40 — 14.0 GHz. By operating the
RADAR in the lower 350 MHz of the band any possibility of interference conflict to the
RADAR is eliminated.
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3. Potential Impact to NASA’s Data Relay Satellite System (TDRSS)

The geographic location of the GLOBECOMM Systems Earth Station (E990402) in Hauppauge,
New York is outside the 390 KM radius coordination contour surrounding NASA’s White Sands,
New Mexico ground station complex. Therefore, the TDRSS space-to-earth link will not be
impacted by the GLOBECOMM Earth Station at Hauppauge, New York.

The TDRSS space-to-space link (13.772 to 13.778 GHz) band is assumed to be protected if an
earth station produces an EIRP less than 71dBW/6 MHz in this band. The 9.0-meter Earth
Station antenna will have a carrier EIRP of 72 dBW/ 36 MHz, which equates to an EIRP of 64.2
dBW/ 6 MHz. Therefore, no interference to the TDRSS space-to-space link should occur when
the Hauppauge Earth Station is transmitting.

4. Potential Impact to NASA/NASDA Operations (Precipitation RADAR)

The Tropical Rain Measuring Mission (TRMM) Precipitation RADAR (PR) operates at two
frequencies 13793 and 13805 MHz with a bandwidth of 600 kHz at each frequency. The FCC
Report and Order 96-377 grants NASA protection to the spacecraft borne sensors like those used
for the TRMM in the 13.75 to 14.0 GHz band until January 1, 2000. The 9.0-meter antenna
Earth Station system will have an EIRP of 54.2 dBW/ 600 kHz

The ITU-R SA. 1071 states that the recommended threshold of interference at the two TRMM
frequencies is -150 dBW. The geographic location of the GLOBECOMM earth station antenna
is outside the TRMM PR “ground truth” exclusion zones described in ITU-R SA. 1071. For the
Hauppauge Earth Station antenna location, the antenna coupling to the space borne antennas can
be earth station sidelobe to TRMM PR sidelobe, and earth station side lobe to TRMM PR main




beam. The coupling to the TRMM PR main beam is the worst case; therefore, it will be the one
calculated. The calculation will be made for an overhead pass of the TRMM PR satellite having
a =17° cross-track scan. The calculation will be made for scan angles of 0°, 8.5° and 17° and an

earth station elevation angle of 25.6°.

Table 4. Calculation Parameters for TRMM PR

The parameters for the calculation are:

TRMM Range @0 Scan Angle: 350 km

TRMM Range @8.5 Scan Angle: 354 km

TRMM Range @ 17 Scan Angle: 366 km

TRMM Antenna Gain: 17.7dBi

Earth Station Elevation Angle: 25.6°

9.0-meter Antenna Gain: 60.3 dBi

Earth Station Side Lobe Antenna Gain: 32 - 25log(0) or, > -10dB

Where 6 is the angle between the Earth
Station antenna and the TRMM antenna.

Transmit Power 6.0 dBW/600 kHz
FSL* @ 350 km 166.2 dB
FSL @ 354 km 166.3 dB
FSL @ 366 km 166.6 dB

*FSL is free space loss
Table 5. TRMM PR Calculated Results

9.0-meter Antenna Transmit Power =- 6.0 dBW/600 kHz

Earth Station Antenna Elevation 25.6°
Scan Angle | ES Antenna Gain | TRMM Gain FSL Power Received Margin
0° -10.0 dBi 17.7 dBi 166.2 dB -164.5 dBW +14.5dB
8.5° -10.0 dBi 17.7 dBi 166.3 dB -164.6 dBW +14.6 dB
17.0° -9.9 dBi 17.7 dBi 166.6 dB -151.1 dBW +14.4dB

From the calculated results for the TRMM PR the Hauppuage Earth Station will meet the
interference criteria for its planned transmit power. The earth station is within + 55° latitude, and
the elevation angle is 25.6°, which is below the maximum of 71° recommended in the ITU-R
SA.1071.

5. Potential Impact to NASA Altimeter Operations

There are two types of airborne RADAR altimeters operating in the 13.75 - 14.0 GHz band that
are of concern with respect to interference from earth stations. They are the TOPEX-
POSEIDON and the ERS-1/2. These RADAR altimeters are downward looking pulsed-RADAR
installed on orbiting spacecraft. These systems are used to very precisely measure range from
the satellite to the surface of the earth. In addition to the operational RADAR in this band, a
number of other systems are planned in the future. The parameters for the operational RADAR
in this band are listed below.



Table 6. Altimeter Interference Criteria

RADAR System Frequency of Operation Interference Criteria
TOPEX-POSEIDON (1) 13.60 GHZ + 160 MHz -117 dBW/320 MHz
TOPEX-POSEIDON (2) 13.65 GHz + 160 MHz -130 dBW/320 MHz
ERS -1/2 13.77 GHz + 165 MHz -120 dBW/330 MHz

The orbiting spacecraft, with the RADAR altimeter, is assumed to be at an altitude of 800 km.
The slant range from the earth station to the spacecraft at the antenna elevation angle (25.6°)lis
1851 km, when the earth station main beam illuminates the spacecraft. This is the worst case
alignment of the Earth Station antenna and the spacecraft RADAR antenna. It will occur when
the spacecraft travels through the main beam circle formed by the Earth Station antenna. The
time it takes the spacecraft to travel through this circle in space is a function of the 20-dB beam
width of the earth station antennas (the 20-dB beam width is used according to ITU Ap28
calculation methods) and the speed of the of the spacecraft. The spacecraft is traveling at 6.5
km/sec and the 20-dB beam width of the 9.0-meter antenna is estimated to be 0.37°. The
diameter of the circle in space formed by the 9.0-meter antenna at a range of 1851 km is 12 km.
The spacecraft will pass through the beam width of the earth station antenna in less than 2
seconds. During this time there may be a small blip of noise introduced into the RADAR display
output but it would be so transitory it may go unnoticed.

The availability requirement for the NASA altimeter data is 95%, which assumes that the
associated individual outages are brief and randomly dispersed over all observation times and
areas. If the outage were due to only one earth station the 95% availability would not be a
problem. However, the outage caused by multiple earth stations and other causes such as intense
rainfall must be accounted for in determining the net availability of the system. The earth station
interference will occur in a predictable manner for a given area so it cannot be considered
random. Because of its predictability and relatively short time duration, Earth Stations should
have very little impact on the operation of present RADAR altimeter systems, and processing
circuits and/or procedures can be designed in future systems to minimize the effect of the
interference from single or multiple earth stations.

In order to calculate the interference level to the altimeter radar, we will assume that the RADAR
antenna side lobe gain toward the earth station antenna is -10 dB. Since the earth stations signal
is narrow band compared to the RADAR bandwidth, the signals will be totally captured by the
RADAR receiver. The following parameters are used in the calculation:

FSL for Earth Station Antenna: 180.7 dB
Atmospheric Absorption: 0.2dB
EIRP 9.0-meter Earth Station Antenna: 72.0 dBW Digital Carrier



Table 7. Altimeter Calculated Results

Earth Station 25.6° Elevation for 72.0 dBW Digital Carrier
RADAR Receiver Interference Level Margin
TOPEX-POSEIDON (1) -118.5 dBW +1.5dB
TOPEX-POSEIDON (2) -118.5 dBW -1.5dB
ERS-1/2 -118.5 dBW -11.5dB

The comparison of the calculated levels to the interference criteria indicates that there will be
interference coupled to some of the altimeters. The highest interference levels will be to the
ERS-1/2 altimeter. The Earth Station interference effect will occur for less than 2 seconds. Even
though potential interference is predicted to be generated by the Earth Station at Hauppauge the
net result does not prevent the 95% availability of the RADAR altimeter data. The satellites
carrying the altimeters orbit the earth every 2 hours. If we assume that the satellite will pass
through the Earth Station main beam on each orbit, which is extremely unlikely, there will be a
loss of 2 seconds of data every 2 hours (7200 seconds). The loss in data availability for this
condition is .027 %. And the data availability with the Earth Station operating is 99.973%. This
is well above the 95 % data availability required and it is based on the very pessimistic
assumption that the satellite will pass through the earth station main beam on each orbit.

The Hauppauge, New York Earth Station is located outside the TOPEX-POSEIDON critical
exclusion zone as defined in the ITU-R Recommendation SA. 1071. The operational elevation
look angle for the earth station is 25.6°. This elevation angle is below the 71 -elevation angle
limitation required until January 1, 2001 in ITU-R Recommendation SA-1071.

6. Potential Impact to NASA Scatterometer Operations

Scatterometers are spacecraft borne RADAR type devices that measure the near surface vector
winds over the ocean. Wind data over the oceans is considered a critical parameter in the
determination of weather patterns and global climate. The overall availability requirement of the
scatterometer system is similar to the altimeter RADAR. That is, some data loss is tolerable
when interference signals exceed interference thresholds. The scatterometers can lose 1% of the
ocean data from interference occurring systematically or 5% when the interference is occurring
randomly. The scatterometers operate at a center frequency of 13995 MHz + 1.44 MHz. There
are two types of antenna modes of operation, fan beam and spot beam. For fan beam operations
the aggregate interference threshold is - 174 dBW/2 kHz, while for spot beam operations, - 155
dBW/10 kHz. FSS earth stations should not exceed an EIRP density toward the scatterometer
orbit (over the oceans) of 25 dBW in any 2 kHz band between 13.99356 GHz and 13.99644
GHz. The Earth Station at Hauppauge, New York can produce an EIRP that is greater than 25
dBW/2 kHz but not in the scatterometer frequency band. The Earth Station will operate at
frequencies below the scatterometer’s operational frequencies. Therefore, no interference is
anticipated to the NASA scatterometers.

7. Coordination Issue Result Summary and Conclusions

The results of the analysis and calculations performed in this exhibit indicate that no interference
will occur between the earth station at Hauppauge, New York and the U.S. Navy RADAR



operations. The results also show that there will be compatible operations with the NASA
systems. The only potential interference condition occurs to the NASA altimeters but it is shown
in this Exhibit that the data availability requirement of the altimeters will be little effected by the
interference generated.
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