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SUMMARY

Hughes Communications Galaxy, Inc. (Hughes) strongly supports the

Commission's initiative to open the frequency bands above 40 GHz for commercial use.

Making these currently unused millimeter wave bands available will stimulate the

development of new and innovative technology and facilitate the resolution of frequency

conflicts in other portions of the radio spectrum. In particular, Hughes supports the

Commission's plans to license the entire 2.0 GHz of spectrum at 40.5-42.5 GHz (40 GHz)

for wide coverage, broadband, terrestrial systems.

As the Commission is well aware, there is insufficient spectrum available in

the 28 GHz band to accommodate the Hughes SPACEWAY proposal, Teledesic, TRW,

Motorola, and the proposed Local Multipoint Distribution Service (LMDS). Unless some

other solution is advanced, the Commission will be faced with choosing one of these

proposed technologies over the other, or imposing a compromise that may greatly restrict the

potential benefits to the public.

There is an alternative that will not require the Commission to choose one

technology. Licensing the 40 GHz band for LMDS-type services would provide LMDS

proponents with the full 2 GHz of spectrum that they claim to need, while allowing the 28

GHz band to be used for satellite systems around the world. Licensing the 40 GHz band

would allow both the LMDS and the satellite industries to develop their proposed broadband

services without restricting the operations of either service.

Frequencies above 40 GHz will be technically and operationally similar to the

services now proposed in the 28 GHz band for LMDS, such as the delivery of video, voice

and data services to a vast number of subscribers in a large geographic area. LMDS can be



accommodated at 40 GHz because that band offers essentially the same performance

characteristics as the 28 GHz band.

Hughes supports the Commission's proposal to adopt service rules that are

very similar to those that have been considered at 28 GHz. However, Hughes is concerned

that the equivalent isotopic radiated power (EIRP) limit that the Commission has proposed

would unduly limit the types of transmitters that could be used for the millimeter wave

frequencies above 40 GHz. While the Commission's currently proposed EIRP limit would

be sufficient to accommodate 40 GHz systems that use solid state power amplifiers, it would

foreclose the use of travelling wave tube amplifiers. Hughes recommends that the

Commission adopt an EIRP limit that takes into account the bandwidth of the transmitted

signal and thereby accommodate the uses of different types of amplifiers.

Hughes also agrees that opening the currently unused millimeter wave bands to

commercial applications will stimulate the rapid development of technology and create new

opportunities for economic growth and jobs. Manufacturers around the world already have

respond to the demand for 38 GHz spectrum, and many countries are now turning to

frequencies above 40 GHz for LMDS-type services. Licensing these bands in the United

States provides two clear benefits (i) it would provide an opportunity to promote United

States competitiveness internationally, and (ii) it would allow the Commission to license the

28 GHz band for technologically-advanced fixed-satellite service (FSS) systems whose global

broadband requirements could not be met in the FSS allocations in the C and Ku bands.
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Hughes Communications Galaxy, Inc. (ltHughes") submits these Comments on

the Commission's Notice of Proposed Rulemaking in the above-captioned proceeding (the

ItNPRM").l'

Hughes strongly supports the Commission's initiative to open the frequency

bands above 40 GHz for commercial use. Making these currently unused millimeter wave

bands available for commercial use will stimulate the development of new and innovative

technology and facilitate the resolution of frequency conflicts in other portions of the radio

spectrum. In particular, Hughes supports the Commission's plans to license the entire 2.0

GHz of spectrum at 40.5-42.5 GHz ( lt40 GHz lt ) for wide area, broadband, terrestrial

systems.

!! FCC 94-273 (Released November 8, 1994).



1. Licensing the 40-5-42.5 GHz Band Will Facilitate the Resolution of Current
Spectrum Conflicts

Hughes is encouraged by the Commission's plans to begin licensing spectrum

at 40 GHz because opening up these unused millimeter wave frequency bands will facilitate

the resolution of the current frequency conflicts in the 28 GHz band.

As the Commission is well aware, the 28 GHz band is becoming quite

crowded and there simply is not enough spectrum available for all of the proposed

applications. This past summer, the 28 GHz Negotiated Rulemaking Committee was unable

to find a technical means to accommodate all of these competing services in the 28 GHz

band. In particular, the Committee was unable to solve the interference conflict that would

result from the deployment of ubiquitous LMDS terminals and ubiquitous FSS earth stations

in the same frequency bands.

The Hughes SPACEWAY proposal plus the proposals of point-to-point

microwave operators, Teledesic, TRW, Motorola, and various LMDS proponents all have

stated requirements for the Ka band, and these requirements simply cannot be accommodated

in the 2.5 GHz that is now available at that band. Unless some other solution is advanced,

the Commission will be faced with choosing one of these proposed systems over the other, or

imposing a compromise that may greatly restrict the potential benefits to the public and the

economic viability of the competing services.

There is an alternative that will not require the Commission to choose one

service over the other. Licensing the 40 GHz band under the currently proposed 28 GHz

LMDS rules presents a unique opportunity to provide LMDS proponents with the full 2 GHz

of spectrum that they claim to need, while allowing the 28 GHz band to be used for satellite

systems around the world and adhering to current international allocations. Licensing the 40
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GHz band will provide an opportunity to allow both the LMDS and the satellite industries to

develop their proposed broadband services without significantly restricting the operations of

either one.

As set forth below, LMDS can be accommodated equally well at 40 GHz.

Hughes therefore urges the Commission to consider this solution to resolve the stalemate at

28 GHz. The proceedings in the 28 GHz proceeding in CC Docket 92-297 have been stalled

since the 28 GHz Negotiated Rulemaking concluded in September 1994. In order for

satellite systems to play an essential role in the national and global information infrastructure,

it is essential that Ka band spectrum be licensed promptly. Hughes therefore recommends

that the Commission consider acting separately on licensing the 40 GHz part of the

millimeter wave bands in order to speed the resolution of the 28 GHz Rulemaking.

It is essential that the entire Ka band be kept available in the United States for

use by satellite systems. To do otherwise would deny the use of the 30120 GHz allocations

for advanced FSS systems only in the United States, the country that has spent nearly a

billion dollars developing the technology for such systems and the country that is seeking to

lead the world in developing both a national and a global information infrastructure.

Significantly, this goal can be achieved without foreclosing the LMDS service, which can be

deployed quite successfully at 40 GHz, thus creating a true win-win situation for all

involved.

II. Propagation Characteristics at 40 GHz are Similar to Those at 28 GHz

Hughes agrees with the Commission that many uses of the radio spectrum

above 40 GHz will be technically and operationally similar to those contemplated in the 28

GHz band for LMDS, such as the delivery of video, voice and data services to a large
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number of subscribers in a large geographic area and the provision of interactive return links.

The reason is simple: For a given system design, the 40 GHz band offers essentially the

same performance characteristics as the 28 GHz band.

As an example, Stanford Telecom ("STEL") has analyzed LMDS performance

at 40 GHz, and compared the results to 28 GHz operation using the Suite 12/CelluiarVision

proposed point design as a baseline? and these findings are discussed in the summary

report attached at Exhibit A (the "STEL Report"). Those findings clearly demonstrate that

there is little appreciable difference in LMDS performance between 28 and 40 GHz, even for

LMDS systems as now proposed. Any minor differences that may occur would not

significantly affect performance, and, if the operator so desired, could be mitigated through

minor design or operational changes.

As described in more detail in the STEL Report, there are three main

propagation factors that affect communication links in each of the 28 GHz and the 40 GHz

bands: (i) blockage from foliage, (ii) reflection and diffraction effects (Le., signal "bounce"

and "bending") and (iii) rain attenuation. The following is a brief summary of the how each

of these factors affects an LMDS system at 40 GHz.

(i) Foliage. Simply stated, foliage effects are significant in each of these

two bands. Very little intervening foliage will be tolerable for an LMDS system in either the

28 or the 40 GHz bands; therefore, the slight increase in foliage loss at 40 GHz will be

inconsequential.

Y Technical information regarding the Suite 12 proposal is taken from the Rej>ort of the
LMDS/FSS 28 GHz Band Negotiated Rulemaking Committee (September 23, 1994),
and other materials submitted by Suite 12 to the 28 GHz Rulemaking, CC Docket 92
297.
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(ii) Reflection and Diffraction. In each of the 28 and 40 GHz bands, radio

signals generally travel in straight lines. Radio receivers that do not have a clear line-of

sight path to the transmitter will not receive a satisfactory signal unless they receive a strong

reflection ("bouncing") of the transmitter's signal from structures that are within the line-of

sight or are close enough to the line-of-sight for the signal to be diffracted ("bent") to the

receiver site.

Certain 28 GHz LMDS proponents expect to rely on these types of

propagation effects to serve their subscribers who do not have line-of-sight paths. However,

as set forth in the STEL Report, there is nothing unique about the way in which radio waves

"bounce" at 28 GHz. Reflection and diffraction effects in each of the bands are similar.

NASA has conducted laboratory tests that confirm the STEL analyses, and the results of

those tests are summarized in the comments of NASA being filed today. Moreover, at either

28 or 40 GHz, only a comparatively small percentage of radio receivers that do not have a

direct line-of-sight to the transmitter will be able to take advantage of reflection and

diffraction effects.

(iii) Rain Attenuation. Although the effects of rain are somewhat more

severe at 40 GHz then they are at 28 GHz, rain losses at 40 GHz can be overcome through

maintaining flexibility in system designs.

LMDS-type systems at 40 GHz can utilize the same equipment designs that

they would use at 28 GHz by accepting only a very slight increase in the period of time

when users at the edge of a typical "cell" can expect to receive a signal that is below the

optimal level. In New York, for example, the percentage of time that the optimal signal

quality is not available would change from 99.9% at 28 GHz to 99.84% at 40 GHz.
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Assuming use of the service 24 hours per day, this translates to periods when signals are

below the optimal level of about 9 hours per year at 28 GHz and about 14 hours per year at

40 GHz, Adjusting these estimates to reflect that the typical household watches television

about 7 hours per day~/, users on the edge of an LMDS cell can anticipate a signal that is

below the optimal level about 4 hours per year with a 40 GHz LMDS system as opposed to

about 2.5 hours per year with a 28 GHz LMDS system.

This slight tradeoff is inconsequential, especially considering the fact that it

frees up 2.0 GHz of the Ka band for satellite services that can provide access to high data

rate services to schools, homes and businesses across America, whether in rural or urban

areas.

There are five other important points about this tradeoff in availability at 40

GHz:

First, this slight increase in the time that an LMDS signal will fall below the

optimal level would be expected only near the edge of an LMDS cell. System subscribers in

nearly all other parts of the cell would enjoy higher signal levels due to their closer

proximity to the transmitter and in general would not be expected to experience any decrease

in signal quality.

Second, a decrease in availability does not mean an increase in total signal

loss. In other words, even during the additional 92 minutes per year (as compared with 28

GHz) when the LMDS signal is below the optimal level, picture quality will be less than

optimal but still quite acceptable. Complete loss of picture during the remaining 2.5 hours

~I See David Finkel, Group Portrait With Television, Wash. Post Mag., Jan. 16, 1994
at WlO (citing Nielsen Media Research); Chuck Ross, ABC Agrees to Pay-per-view
Test, Inside Media, Aug. 11, 1993, at 1 (same).

6



per year that the picture also would be suboptimal at 28 GHz will be quite rare at both 28

GHz and 40 GHz.

Third, the 99.84% level of system availability that can be provided at 40 GHz

is still above the 99.7 % level (99 % of the worst month) that has been demonstrated to be

commercially acceptable in the Direct Broadcast Satellite industry and that is being

considered as the standard in Europe for 40 GHz video distribution systems.~/

Fourth, this 99.84% availability level can be achieved at 40 GHz without

changing the basic parameters of the LMDS system (e.g., the size of the transmit or receive

antennas, the power of the transmitters, or the size of the LMDS cell), other than using

equipment that operates at a higher frequency. Of course, certain modifications to an LMDS

link could be made on a case-by-case basis if greater availability were needed in special

cases, such as increasing the size of a subscriber's antenna from about 7 inches to about 12

inches, or increasing the gain of the "hub" transmit antenna.

Finally, as a practical matter, LMDS systems will need to be designed with the

flexibility described in the STEL Report simply because rain climates vary across the U. S.

An LMDS system that is designed for New York city will not work over the same cell size

in Miami because of the significant differences in rainfall in the two cities. In fact, the

climate differences between the two cities impose greater design changes in an LMDS system

(whether that system operates at 28 GHz or 40 GHz) than a change from 28 to 40 GHz

requires.

~/ Million of DBS subscribers in the United States and Europe receive service from
satellite systems that are designed for a 99.7 % link availability.
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In sum, if one maintains all other elements of an LMDS system constant, the

only "cost" of operating at 40 GHz is a small increase in the times (some of which are

inevitable) when certain subscribers will receive a signal that falls below the optimal level.

Even so, this level of system availability at 40 GHz is still well within industry standards.

Moreover, based on a survey of manufacturing companies, it appears that the types of

microwave equipment required at 28 GHz and at 40 GHz are quite similar in nature and in

cost when produced in comparable quantities. The benefits of accepting this tradeoff are

clear: it opens the 28 GHz band for new and innovative satellite communications services

around the world.

III. The Proposed EIRP Limit Should Be Reevaluated

As a general matter, Hughes supports the Commission's proposal to adopt

rules that are very similar to those that have been considered at 28 GHz. That rule structure

has passed through a thorough notice and comment period and it provides a basis for prompt

licensing of LMDS at 40 GHz. Hughes urges the Commission to maintain a flexible

structure in its rules that will accommodate at 40 GHz the types of LMDS systems that have

been proposed at 28 GHz.

In the millimeter wave frequency bands that the Commission is proposing to

open for commercial use, including 40 GHz, the Commission has proposed to limit the

power of licensed transmitters to 16 dBW equivalent isotopic radiated power (EIRP).~/

~/ NPRM at 1 33. The Commission explained that this limit was "based on: 1) an
assumed limit of -20 dBW of transmitter power, which is likely to be typical of
commercially-affordable microwave integrated circuits in the near future; and, 2) an
antenna gain of 36 dB, which we believe will be typical of economical antennas and
transmission systems in the near future." Id.
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Hughes recommends that the Commission reevaluate this proposed EIRP limit

because it would unduly limit the types of power amplifiers or transmitters that could be used

in the millimeter wave frequencies. In particular, Hughes recommends that the Commission

adopt an EIRP limit that takes into account the bandwidth of the transmitted signal.

It appears that the Commission's proposed EIRP limit is based on the

assumption that transmitters operating above 40 GHz would employ solid state power

amplifiers (SSPAs). However, some proponents of the LMDS systems currently proposed

for 28 GHz have expressed a desire to use travelling wave tube amplifiers (TWTAs) in their

systems. While the Commission's currently proposed EIRP limit would be sufficient to

accommodate 40 GHz systems that use a separate SSPA for each video channel, it would

foreclose the use of TWTAs that are capable of transmitting a multiplex of 50 video

channels.

As set forth above, the 40 GHz band can suitably accommodate LMDS

systems of the type currently proposed for the 28 GHz band. The STEL Report describes

various options for achieving the same or equivalent performance at 40 GHz with minimum,

or no, changes to the technical parameters of the 28 GHz system designs. These options

include:

(a) maintaining the same transmit power (100W), transmit antenna size,
cell size, and receive antenna size, but accepting a slightly lower
availability (Option A);

(b) maintaining the same transmit power (100W), cell size, receive antenna
size, and availability, but increasing the transmit antenna gain from 10
to 18 dB (Option B); and

(c) maintaining the same transmit power (1OOW), cell size, transmit
antenna size, and availability, but increasing the receive antenna size
from 6.9 to 12 inches (Option C).
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Attached as Exhibit B is a Technical Statement of Edward E. Reinhart that

calculates the EIRP levels that correspond to these options for comparison with the limit

proposed by the Commission for the Licensed Millimeter Wave Service (LMWS). At 28

GHz, the EIRP of the Suite 12/Cellularvision system design (which uses a lOOW TWTA)

would be 23 dBW, distributed over a 1000 MHz bandwidth containing 50 TV channels. For

the options considered at 40 GHz, the corresponding EIRPs would be range from 26.3 dBW

to 31 dBW. Thus, the proposed limit of 16 dBW would not be sufficiently high to

accommodate an LMDS system of this design.

Alternatively, an LMDS system could use a separate low-power, solid state

power amplifier (SSPA) for each 20 MHz video channe1.21 Assuming use of SSPAs, the

EIRP per transmitter for the three system design options described in the STEL Report

would range from 9.3 dBW to 14 dBW, each spread over a 20 MHz bandwidth. Thus, the

same system would comply with the 16 dBW limit if it used SSPAs.

In order to provide system designers with the maximum flexibility to use the

type of power source that best suits their needs, the Commission should reexamine its

proposal for EIRP limits to take into account the occupied bandwidth of the transmitted rf

signal, for example, by specifying the limit on a per channel basis.zl. This reexamination

21 The analysis in Exhibit B assumes the use of solid state transmitters that produce -4
dBW (O.4W). Hughes believes that the Commission's assumption of -20 dBW
(0.1W) as the power level that likely will be available from commercially affordable
solid state amplifiers in the near term is too conservative.

ZI Significantly, this type of a flexible approach would not increase the amount of
radiation emitted from a transmitter. Whether is uses 50 SSPAs or a single TWTA,
the system would generate the same amount of radiated power over the same
bandwidth. Therefore, the actual radiation levels over the occupied 1000 MHz are
exactly the same, regardless of the power amplifiers used.
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should also take into account the nature of the television baseband signal (analog or digital)

and the type of modulation used. The values of EIRP calculated in the 40 GHz band for

Options A, B, and C above all assumed the use of analog FM carriers for each TV program

channel. Future LMDS systems will most likely use digitally-compressed TV signals similar

to those already in use for some cable and DBS systems, future over-the-air broadcast HDTV

systems, and the fIrst MVDS system to be introduced in Europe. The amount of rf power

required and its spectral distribution will be significantly different for digital LMDS than for

analog LMDS, and these differences should be accommodated in the developments of rules

for the 40 GHz band.

Other questions to take into account in setting emission limits are the

characteristics of non-video (or narrow-band video) transmissions from hub to subscriber as

well as those of possible "return-link" transmissions from the subscriber to the hub that have

been proposed for LMDS.

IV. Opening the Millimeter Wave Bands Will Stimulate the Development of Technology

Opening the currently unused millimeter wave bands to commercial

applications will stimulate the rapid development of technology and create new opportunities

for economic growth and jobs. This is confIrmed by recent developments in other bands.

In the past year, the United States has experienced a demand for technology at

38 GHz resulting from the decision to use the previously fallow 38 GHz band for PCS

backhaul systems. Elsewhere, the decision to use the 38 GHz band for microwave relay

systems in the U.K. and other European countries led to a strong demand for 38 GHz

transmitters, receivers and antennas suitable for this application. In response to these new

demands, U.S. manufacturers such as Digital Microwave Corp., Endgate Technologies,
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INNOVA and P-COMM have quickly tooled up to meet the demand for 38 GHz equipment.

The response to opening the bands above 40 GHz will be similar. Indeed, this

has already begun in the 40 GHz band in the U.K., where the government has issued

specifications and is awarding franchises for Multipoint Video Distribution Systems (MVDS),

the European equivalent of LMDS.

Other countries also are turning to the millimeter wave bands above 40 GHz as

a means to serve their terrestrial broadband needs. In particular, many other countries have

begun to promote the development of broadband video and other services above 40 GHz.

Licensing these bands in the United States provides an added opportunity to promote United

States competitiveness internationally by stimulating the development of technology for

potential use in other parts of the world.

V. Licensing LMDS at 40 GHz Would Be Consistent with European Allocations.

During the last several years, one U.S. LMDS proponent has argued to

regulatory authorities not only in the U. S., but also in Canada and in a number of European

and South American countries, that the 28 GHz band is not only superior to any other band

for LMDS, but is the only frequency band in which such a service is viable .~I Despite

these efforts, most other countries, including Canada, which has authorized an experimental

system at 28 GHz, have recognized that LMDS systems are quite viable in a number of other

bands and either have proposed one or more of these other bands or have adopted the 40

GHz band for LMDS-type services.

~I "LMDS Is Not Viable in the 40.5-42.5 GHz Band," ex parte filing by the Suite 12
Group in CC Docket No. 92-297, December 1993.
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For example, the government of Canada has just issued a Notice seeking

public comment on proposals for the use of certain bands in the frequency range 21.2-40.5

GHZ.2/ One such use, identified in the Notice as "local multipoint communication systems

(LMCS), " is virtually identical to LMDS. Although the Notice acknowledges that "an

experimental two-cell LMDS is operating in the 28 GHz band in Calgary, Alberta, using

proprietary wideband cellular technology," it proposes that other bands be designated for this

service. Specifically, the Notice proposes that: (a) the bands 21.2-21.8 GHz and 22.4-23

GHz be designated for LMCS; and/or (b) the band 27-28 GHz be designated for LMCS and

that expansion of LMCS take place above or below that band. However, in connection with

the second alternative, the Canadian Notice observes that "sharing between the LMCS and

the Inter-Satellite Service in the band 25.25-27.5 GHz appears promising and may be

preferable spectrum for LMCS" Id. at p. 5, 1 3A (emphasis supplied).

While Canada is just embarking on the consideration of a suitable allocation

for LMDS-like service, the 40 countries of the European Conference of Postal and

Telecommunications Administrations (CEPT) have been studying this question for several

years. In 1990 they adopted a recommendation that the band 40.5-42.5 GHz be adopted for

this purpose.12/ Nearly half of the CEPT member countries in both Eastern and Western

Europe have already incorporated this recommendation into their domestic allocations table

2/ Notice No. DGTP-013-94, "Proposed Spectrum Policy to Accommodate Microwave
Radio Systems, including Local Wideband Distribution and Advanced Communication
Satellites in Certain Bands above 20 GHz," Industry Canada, Telecommunications
Policy Branch, December 1994.

12/ CEPT Recommendation T/R 52-01 concerning the designation of a Harmonized
Frequency Band for MVDS in Europe.
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or have indicated their intention to do so.!!! In particular, the UK convened a government-

industry advisory group, the "40 GHz MVDS Working Group," in November 1990 to

establish the necessary technical and planning parameters, sharing criteria, and licensing

requirements for the implementation of analog MVDS in the 40.5-42.5 GHz band, This

group completed its work in 1993 with the publication of a final report!Y and a

performance specification for analog MVDS equipment.llI

Since then, the UK has issued licensing guidelines and has begun advertising

franchises for MVDS systems. At least one franchisee has begun construction of a 40 GHZ

MVDS system that is scheduled to begin operation this year. In addition, a number of

manufacturers have indicated their ability to provide the necessary 40 GHz transmitters,

receivers, and antennas for MVDS. This first UK system will be a digital, rather than an

analog, system, which refutes the claim of one LMDS proponent that digital technology will

not be feasible for LMDS-type systems for several years to come. Indeed, the UK

Radiocommunications Agency reconvened its 40 GHz MVDS Working Group on 5 October

1994 to address digital transmission techniques, interactivity, (return path from subscriber to

hub), video on demand, near video on demand, and the development of frequency plans and

performance specifications for digital MVDS. In this way, European governments are

!!! Austria, Croatia, Czech Republic, Denmark, Finland, Germany, Greece, Hungary,
Ireland, Italy, Liechtenstein, Netherlands, Norway, Poland, Sweden, Switzerland,
Turkey and the U.K.

gl Multipoint Video Distribution Systems - Report of the 40 GHz MVDS Working
Group, Radiocommunications Agency [UK], November 1993.

ill MPT 1550 Issue 1, Performance Specification for Analogue Multipoint Video
Distribution Systems (MVDS)... in the Frequency Band 40.5-42.5 GHz,
Radiocommunications Agency [UK], September 1993.
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actively preparing to license at 40 GHz the digital technology and system capabilities that

only have been proposed for 28 GHz in the U.S.

Through the current NPRM, the Commission can achieve a number of far

reaching objectives for U.S. industry and for those LMDS proponents who are not tied by

proprietary interests to the 28 GHz band and to antiquated FM technology. Specifically, by

adopting rules for licensing LMDS systems in the 40.5-42.5 GHz band, the U.S. will be able

to harmonize spectrum use for LMDS between the U.S. and Europe. This will open up

European as well as U.S. markets to U.S. equipment manufacturers. Conversely, it will

enable U.S. LMDS operators to take advantage of European technological advances, already

underway for this application.

In addition, the Commission would resolve the uncertainty about which band

the U.S. will designate for LMDS. Canada and other Region 2 countries, as well as

countries in Asia, will then have an incentive to standardize on this band as well, thus

creating even greater opportunities for U.S. manufacturers of millimeter wave hardware.

Finally, the Commission would allow the entire 27.5-29.5 GHz band to be

used for the purpose it was originally allocated: uplinks to technologically-advanced fixed

satellite service (FSS) systems whose global broadband requirements could not be met in the

FSS allocations in the C and Ku bands.
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VI. Conclusion

The Commission has correctly noted that "[w]hile spectrum to accommodate

wide bandwidth applications is becoming scarce below 40 GHz, the millimeter wave region

of the spectrum is largely unused and can accommodate those bandwidths." NPRM at' 9.

As demonstrated above, LMDS is an example of an application that is technically well-suited

to operate at the higher frequencies currently under consideration by the Commission.

Hughes therefore urges the Commission to consider licensing LMDS at 40 GHz as a means

to solve the current conflicts at 28 GHz.

Respectfully submitted,

Hughes Communications Galaxy, Inc.

By:

roc i
£Y.L,.....C""'.LT.L & WATKINS

1 Pennsylvania Avenue, N.W.
Suite 1300
Washington, D.C. 20004
(202) 637-2200

--

January 30, 1995
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EXHIBIT A



~AN-30-1995 17:01 FROM STANFORD TELECOM TO 92026372201 P.02

JleYiew of the PJ:OP•••tioa CJIa~.ct.l:'i.tle.
:I.. ~_ :I, uUl .0 •• helleu.aoy .....

for~ Ap,plicatioaa

Stanford Telecom
Reston, VA

The followin~ analysis was prepared at the request of Hughes
communications Galaxy, Inc. for inclusion in its Comments to the
Federal Communications Commission on the pending proposal to make
frequency bands above 40 GHz avialable for commercial services.

The Commission has expressed its belief that the uses of the
mi 11 :im'?t:'~r sp~ct.rum ar~ , ;lc~ly t.o h~ t:'.~c"nically ~nd

operationally similar to those contemplated in the 28 GHz band
for th~ LMDS service. 1 We have analyzed the propagation

differences between the 28 GHz and the 40.5-42.5 GHz bands and
the effects of thOSQ diffQrQncQ8 on one of the LMDS system

designs that has been proposed at 28 GHz. We conclude that the
40.5 to 42.S GHz band can provide e~6cntially the 3ame
performance characteristics that are currently proposed for
typical LMDS systems in the 28 GHz b~d.l

The transmission characteristics of the 40.5 to 42.5 GHz band are

determined by the same propagation effects that are present in
the 28 GHz band.' The major prop~gation factors a!!lC!cL.luy

communications links in both the 28 or 40 GHz bands are produced
l;y .LttlH, l;y l;lul;'k.tty'=l fnJ!U fulitlg'=!, tlnd by reflection and

diffraction from buildings or structures. The effects of each of

1 Docket No. 94-124, at paragraph 23.

~ Suite 12 performance characteristics as reported in
"Report of the LMDS/FSS 28 GHz Band Negtiated Rulemaking
cnmmitee, It Appendix I), F:p.I1t.p.mbf;l!r :'.3. 1994.

) See Sec 2.6, L. J. Ippolito, "Radiowave Propagation in
Satellite Comm\lnica~jonR, VRn "n~tr~nd Reinhold, Now York, 1986.
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these factors on system performance are well understood and
estimates of performance can be reliably developed for typical
systems in either of the two bands. A summary of each of the
three propagation factors and their relative impact on the 28 and
40 GHz bands follows .

..in 8frecta Signal attenuation due to rain at 41.5 GHz will be
about 2.7 dB/mi greater than at 28.5 GHz, for 99.9%-of-the-year
link availability, for the New York, NY climate region.' The
additional rain losses on the 40 GHz freqeuncy band can be
overcome by reasonable adjustments to the LMDS equipment
parameters. Consider, by way of example, the design of one
proposed 28 GHz LMDS system which specifies a 100 watt transmit
power, 10 dB hub transmit antenna gain, and 6.9 inch subscriber
receiver antenna. This parameter combination is claimed to yield
a high quality picture at a typical subscriber site at the edge
of a 3 mi radius cell in New York, for at least 99.9% of the
year, with a 7 dB backoff and a multiplex of 50 FMTV channels.~

Three examples of adjustments to the above 28 GHz LMDS system
parameters that would allow the same performance in th 40 GHz
band are: (a), keep antenna sizes and all other system parameters
the same, and accept a slightly lower signal availability at the
edge of coverage, (b), increase the hub transmit antenna qain, or,
(c), increase the subscriber unit antenna size. Each of the
three alternatives are briefly discussed below.

fa) The first alternative involves keeping all system el9mP.n~A

, Calculation for Crane Region D2, and the Crane Global
Model, using ITO-R polarization dependent attenuation
coefficients, and vertiC':Al li.neAr pol aT; ~at.ion. See II Propagation
Effects Handbook for Satellite Systems Design, NASA Reference
Publication 1082(04), Feb 1989.

5 Suite 12 system characteristics, as reported in
" Report of the LMDS/FSS 28 GHz Band Negtiated RUlemaking
Connitee,1I Appendix 6, J=:Apt'~mht?r 23, 1994.
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essentially unchanged in size and in power level, and accepting a
slightly lower signal availability at the outer edges of the cell
area, in return for a system with similar components and costs.
An LMDS system designed for a 99.9' availibility at 28.5 GHz
would experience a reduction to about 99.84\ if operating at 41.5
GHz with the same system parameters (cell size, antenna aperture
sizes, transmit power, etc.). These levels correspond
respectively to 8.76 hrs/year at 28.5 GHz and 14.0 hrs/year at
41.5 GHz. If we assume that the LMDS service is used on average
7 hrs/day, then the periods of slightly degraded performance
would only differ by about 92 minutes over a year between the
28.5 and 40.5 GHz LMDS systems, and then only for subscribers at
the edge of the cell.

This slightly lowered availability would still be better than
industry standards for delivery of video progranrning. The
European 40 GHz MVDS system acceptable perfonnance requirement is
set at 99' of the worst month', which corresponds to a 99.7'
level on an annuual basis (26.3 hrs/year)7. A 41.5 GHz LMDS
system designed to the 99.84\ acceptable level of performance
would therefore perform better than the European 40 GHz MVDS
system specification (by about 12.3 hours per year). Moreover,
the broadcast satellite service industry (in both Eurn~~An And

North American markets) has deployed systems that are designed
fnr a 99.7% link AVAi.l Ahi. 1 i t.y whi ch 03r~ not only viable but have
attracted millions of sUbscribers. It therefore is reasonable to
conclude t.hat similar availability 1avels for the LMDS 'Would be
no deterrence to system acceptance.

• See, for example, Report 40GWG(94)12 of the '0 GHz MVDS
Workipg GtQyg, Radiocommunications Agency, U.K.,4 October 1994.

7 See Reconmendation ITO-a PN.841, "Conversion of Annual
Statistics to Worst-Month Statistio8,11 Geneva, 1992.
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(b) The same system performance achieved at 28 GHz, with the
same cell radius, can be achieved in the 40 GHz band with the
same transmit power (100 watts), the same subscriber unit antenna
size (6.9 in diameter), and a hub antenna gain increase from 10
dB to about· 18 dB. This additional gain can be achieved by a
modification of the antenna structure, with virtually no
additional cost, since active components are not involved.

(c) The third alternative for achieving the same performance in
the 40 GHz band with the same cell radius can be accomplished by

keeping the hub antenna size the same and increasing the user
subscriber antenna size from about 6.9 inches to about to about
12 inches. This design could provide additional benefits because
the narrower user antenna beamwidth leads to reduced interference
and improved sharing and frequency reuse.

Another important consideration related to the effects of rain on
propaqation is the variation of rain loss with location. The
path loss for the Miami region, for example, is significantly
hioher than for New York. for the same link availability ]~v~'

(8.6 dB/mi vs 3.6 dB/mi at 28.5 GHz, and 99.9\ availability)'.
Th~ ,,~riAtinn nf r~;n 'os~ with c';mat~ can be a more significant

factor than the variation of rain loss with frequency of
operation: the rain lo~s in Miami at 28 GHz iX;MRdI thQ rain loss
in NewYorx at 41.5 GHz, for the same availability level. It is
for this rQason that thQ CQll size~ propo5Qd for citieB with high

rainfall are much smaller than for those cities with lower
rainfall. A viable LHDS system deoigncd for operation throughout
the continental u.s. would require more system design flexibility
to adapt to regional vQriQbilities than it would to change from
the 28 to the 40 GHz frequency band .

• Calculation for Crane Region E, see Note 4.
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