
Appendix 6

CONFLICTING MOTOROLA STATEMENTS

There are three documents filed by Motorola Satellite Communications, Inc.
with the FCC in the LMDS rulemaking proceeding:

No. I - "Comments of Motorola SateII ite Commun ications, Inc." dated March 16,
1993.

No. II - "Reply Comments of Motorola Satellite Communications, Inc." dated
April 15, 1993.

No. III - "Motion of Motorola Satellite Communications, Inc. for Leave to File
Supplemental Comments," and "Supplemental Comments" dated
Nov. 22,1993.

In essence, there appears to be no difference in terminology between gateways,
satellite control stations and feeder links (stations). Document No. I, page 6.

"Each gateway station will contain up to three earth terminals, an earth station
controller to manage communications with the constellation and switching
equipment to connect to the PSTN."
(Document No. I, page 6).

"Each earth station will operate in the band 29.1 to 29.3 GHz with circular
polarization." (Document No. I, page 6).

"There will (initially) be one station on the East coast and one on the West coast."

Page 7. "Rainfall attenuation up to 26 dB_It

"Multiple antennas separated by up to 34 nautical miles provide spatial diversity."
Document No. I, page 7.

Page 7. "Each full duplex gateway provides 600 simultaneous circuits (1300 circuits
with a DSI factor of 2.2:1)."

Page 7. "Frequency plans require six distinct center frequencies each for uplink and
downlink gateway links. The modulation rate in each direction is 12.5 Mbps and the
channels are spaced at 15 MHz intervals."



On the same page, at the bottom:
"For the purpose of accommodating this frequency design, a 200 MHz band is

necessary for the gateway uplinks. This band will be uniformly segmented into 12
frequencies with a channel bandwidth of 7.5 MHz each and an occupied bandwidth
of 4.38 MHz for each station's uplinks and downlinks.-"

Which is it: 6 or 12 frequencies?

Page 1O. Iridium spot beam covers 2800 square miles. This has been modified in
Document 3, where it states: The resultant sum of all possible contributors exceeded
3000 basel ine stations from the mainbeam alone. At the top of that page it states that
a typical (LMDS) hub serve(s) a 47.8 square mile area. Thus, the area must be
3000x47.8 or 143,400 square miles, a far cry from 2800 square miles.

Occupied bandwidth. Just above a 4.38 MHz occupied bandwidth is mentioned.
This is mentioned again in Document No. III, Table 3 of the Technical Appendix.
However, in paragraph 2.1 of the Technical Appendix it states "Motorola satellite
feeder links occupied 4.75 MHz/channel."

EIRP. Document No. I, page 3, uplink characteristics, transmit earth station:

Total peak power + 12 dBW (it could be interpreted as -12 dBW or anywhere in
between). It is actually stated as follows:

"Total peak power ± 12 dBW"

The antenna gain is + 56.3 dB.

We take the plus value of + 12 dBW and add the antenna gain for EIRP. Thus 56.3
+ 12 = +68.3 dBW for the EIRP.

We turn now to Document No. III, technical appendix, Table 3 LEO Gateway EIRP
PSD.
LEO EIRP 43.2 dBW

Which is it? +68.3 or 43.2 dBW
If we subtract the antenna gain of + 56.3 dB from this value, we have -13.1 dBW for
transmitter output or 49 milliwatts. This power output value seems out of order.
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Turning to Table 4 in Document No. III of its technical appendix where the uplink
PSD EIRP for LEO is -23.2 dBW taken from Table ilion the previous page. This was
derived by dividing the LEO EIRP of 43.2 dBW by the logarithmic bandwidth (4.38
MHz) of 66.4 dB.

If we do a link budget with the original EIRP, the following results:

Link Budget

LEO EIRP
Path loss (2326 km)
Atmospheric loss
Satellite ant. gain
RSl =
Satellite noise floor
ClNo

+43.2 dBW
-189.1 dB
-1.5 dB
+30.1 dB
-150.3 dBW
-197. dBW/Hz
46.7 dB

(from Table 4)

(page 3, Document No. I)

Page 6 of Document No.1 states that the modulation rate is 12.5 Mbps. This is not
feasible on the link budget we have. If it is uniformly spread across 6 frequencies
each with 4.38 MHz bandwidth, then we have approximately 2.1 Mbps data rate per
frequency. Now:

ClNo

-1 Olog2.l xl 06

EJNo

= 46.7 dB
-63.2 dB
negative value

There is something radically wrong here.

Document No. III technical appendix under LMDS Value, LEO receiver PSD
227.4 dBW/Hz (This is called "lob")

We turn to section 3.2 in the same document, technical appendix and they substitute
this value in an equation but they changed the value to -224.7 dBW. 2.7 dB got lost
somewhere.

If we substitute the correct value in the middle equation, the value for N <
(equivalent) 316 LMDS base stations rather than 170 as Motorola calculated.
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Gateway/feeder station antenna locations.
Document No. I, technical appendix, page 6 bottom. B).
LEO antennas (earth station antennas)
-"-Typically the antennas would be mounted on a low building within a radome
placing them around 50 (assume feet) above the ground close to the elevation of 70
feet planned for the LMDS hub stations.-"

On page 6 of Document No. I it states that "The transmitters will track more than one
satellite at a time from a minimum of 9° above horizon through their orbital pass on
each pass."

On page 8 of the technical appendix of Document No. I it states that "Site shielding
of Gateway terminals would be impractical because of the low elevation coverage
and requirement to scan 360 (We assume degrees).

Page 8 of Document II states that IRIDIUM gateways must be located in metropolitan
areas. This is in conflict with gateway antennas 50 feet high requiring elevations as
low as 9 degrees and azimuth coverage of 360 degrees. Metropolitan areas have
numerous tall buildings well in excess of 100 feet and often with buildings and
structures above 500 feet high offering extreme blockage conditions to such LEO
gateways. We believe it is nearly impossible to achieve 360-degree azimuth
clearance down to 9 degrees in metropolitan areas.

Section 3.2 of the Technical Appendix, Document III, it is stated that over 5 LMDS
emitters would seriously interfere with IRIDIUM uplink satellite receivers. In the
same section, two pages prior to this statement, Motorola derives 170 LMDS emitters
as maximum and again in the same section 5.7% of LMDS sites. Which is it: 5, 170
(in error), or 5.7%
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