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another three months. This means that the last of the transmitters to
be installed within the six year period must be ordered about 27
months before the end of the period. A main assumption is that the
majority of broadcasters will have placed their orders sufficiently well
in advance so that all manufacturers' production and installation
capacity can be used. efficiently.

Other key conditions that must be met by manufacturers include the
addition of more shifts of production workers and possibly
constructing additional production capacity to handle periods of peak
orders. Manufacturers expressed willingness to expand production
capacity to meet demand. Of course. this assumes that the greater
demand is predictable well in advance.

The survey found an adequate supply of skilled personnel and
components for the production of transmitters in the projected
quantities.

Some of the observations above are based on manufacturers' current
production capacities and on estimates of the quantities of
transmitters needed at various power levels. e.g.. at the 30 KW level
current (NTSC) production capacity is about 250 transmitters per
:;ear. At 10 KW. capaCity is almost 300 transmitters per year. and at
power levels above 30 K\V capacity reduces to 175 per year. An
uncertaln number of stations will decide to use low power
transmitters (1 KW to 5 KW) to activate their license dUring the initial
years of operation. Production capaCities of transmitters at these
power levels are considerably higher.

Various assumptions were made in arriving at the above observations.
These include the follOwing: estimates of the number of transmitters.
their types -- mostly single-ended v. redundant -- and the power
levels that will be needed per year: the technology will ndt be
appreciably more complex than NTSC technology; the transmitter
power levels reqUired for ATV will be about 30 KW or less for most
installations: and the vast majority of transmitters will be UHF.

2. Antennas

The survey found that the production capacity of manufacturers is
likely to meet demand for antennas. in spite of a number of
uncertainties. One of the main assumptions is that stations'
procurement orders are spread over a number of years.

Actual sales by manufacturers are well under capacity and imported
antennas can be used.
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There are many uncertainties in assessing aggregale production and
installation capacity. These relate to factors such as: power levels -
capacity is about 475 antennas for levels above 30 KW. and 600 below
that level; antenna deSign. e.g.. top-mount. side-mount. or wrap
around; and the actual quantities of antennas needed to use common
antennas. Other contributing factors are choices of coaxial cable or
wavegUide transmission lines and the use of multi-slation
installations.

3. Tower and Installation Considerations

Tower installation and reinforcement are singled out as being a
critical path function likely to delay the conversion of many stations.
ISjWP-2 believes that the Commission will receive requests from
many stations for extensions of time for construction. TIlis is a
signtftcant problem even under the favorable assumptions that: all
stations requiring new or reinforced towers initiate their
procurements early and in a staggered way over time so that optimum
use can be made of installation and reinforcement crews; finanCing is
not a problem.

A small community of firms do the related work of manufacturing
towers for broadcast use. erecting towers and making structural
changes such as reinforcements. Some firms handle replacemenr. or
new installations of antennas and transmission lines. The members of
this community can install about 400 antennas per year. If the
number of antennas that can be installed can be increased to 500 per
year and those installations are scheduled over a three-year period for
construction or the installation can begin in the third year. then the
total need for antennas can be met in a timely manner. Note that this
analysis applies only to the installation of new antennas. any
requirements for requirements for rearranging existing eqUipment
will decrease the number of total antennas that can be installed.

A critical problem is in the shortfall of the current availability of crews
for installing and reinforcing towers. The crews can install or
reinforce some 100 towers per year if they were to devote full-time to
broadcast television and their work were spread uniformly over time.
However. the number of new towers that will be needed is projected
at between 375 and 750 (between 25 and 50 percent of all stations)
dUring the three-tear construction period. Even allowing for a large
margin of error in IS/WP-2's estimates. it seems clear that many
stations will not have their tower and antenna work completed within
the scheduled period for construction.

If the low power option is taken by a subsr.antial number of stations
ilien the numbers of new towers needed may be significantly reduced.
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G. AVailability of Other ATV System Equipment

H. Availability of Video Software

IS/WP-2 Final Report

One important ingredient in the transition to Advanced Television
will be the availability of SUitable programming in suffiCient quantity to
attract audiences to first buy the ATV'receivers and to then watch the
programs. There was general agreement among those contacted that
programming will be available in quantity from a wide range of
sources. Participants were asked how long following an FCC decision
on an ATV system they expected initially to provide such
programming. Responses fell into two broad categories: those with
explicit time periods and those for whom felt it was marketplace
drtven. In general, respondents from the broadcast networks and
some of the studios gave explicit answers, with the time periods
ranging roughly from one to two years. Respondents from the
remaining studios. the cable network. and the post production
community felt that their provision of ATV' programming would
depend heavily on marketplace demands. The participant from the
cable network made it clear that the timing for his company was
unrelated to the FCC decision. per se. but was dependent on the
aVailability of receivers to consumers. The respondent from the
television production company pointed out that it will be sensitive not
only to demand in the u.s. but also to demand for its product in
Europe.

Regarding the order in which programming will become available.
there was general agreement that early matertal will be dertved from
film production and will fall into two categories: prime time episodics
and movies. This derives from the fact that material shot...on film can
be convened to HUfV form by scanning ill a telecine. Tnus all
theatrical motion pictures can be made available relatively quickly.
Since approximately eighty per cent of prime time material is shot on
film. it, too. can be made available relatively qUickly. Which of these
two fonns is seen as beCOming available first depends upon the
respondent's point of view - the networks tend to expect prime time
programming first while the studios expect movies fIrst. Asked about
who will be producing the material. the participants from the studios
and the television production company expected to be producing it
themselves; the post production company expected only to handle
material produced by others - both as would be expected. The
networks anticipated a mixture: obtaining some from producers and
producing some material themselves.
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The participants generally ranked sports as most apt to follow
programming based on film production. It is seen as the type of
programming most likely to benefit from a combination of the value of
live pickup and the attractiveness to audiences of Advanced
Television. Beyond SpOrts. there was a general scattering of opinions
on what other types of programming would come in what order.
There was agreement among the commercial broadcast networks.
however. that news will be last.

It should be noted that. throughout this examination. the perspective
of the panicipant from public television was somewhat different irom
the other respondents. His view was that the first material to be
distributed will be produced in video. as opposed to film. and will be
material being produced now that is timeless in nature. Material will
be produced both by his organization and by others. -largely through
co-productions. as has been the case so far. Beyond the initial ATV
program material. a substantial amount of upconverted 525-line
material. in component form. some of it possibly Widescreen. is
anticipated. The amount and exact form of this material Will depend
on co-production arrangements for A1VIHDTV.

**..... Alternate section
H. Availability of Video Software

The results of an inquiry into the likely availability and timing of video
software for A1V indicate that programming will be available in
quantity and from a wide range of sources in time to meet market
demand. [See IS/WP-2 Report on Software Availability in its public
documents. j

IS/WP-2 conducted telephone opinion surveys With representatives
from commercial broadcast networks. public television. the cable
television industry. production studios and post-productiQIl firms to
get their opinions on the availability of programming. types of
programming. sources. etc. Responses to the question of the time
period (following the FCC's selection of an ATV system) before video
software Will become available varied widely. but generally indicated
that adequate quantities will become available as needed. ATV
software software will be prOvided by all of the above sources either
Within one or two years after the FCC's decision. or as warranted by
market demand. Le.. by suitable penetration levels of consumer
receivers.

Early A1V programming is expected to be derived from film
production of both prime time episodics and movies. since film can
be readily be .converted to HD1V form. Sports is expected to follow
next. and news is likely to come last.
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:. Production System Issues
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As pan of the Video Software survey, ISjWP-2 also inquired of the
respondents their views on the appropriate levels of technology for
producing programming in an ATV environment. e.g.. for
programming produced on film. for sports. aspect ratio. etc., and
about some of the acquisitions of equipment for HDTV operations.

There has been considerable interest in the necessary or appropriate
levels of technology for the production of programmjng for use in the
ATV' domain. The possibilities range from full High Definition
Television technology to intermediate levels of widescreen 525-line
production to upconversion of standard 525-l1ne and NTSe material.
To explore the e.xpectations of the respondents with regard to the
level of production technology to be used. a sertes of questions was
asked. some open ended and some with multiple choice answers.
There was wide variability in the answers to these questions. but
some strong tendencies do appear.

Material produced in film fonnat will generally be transferred to full
HDTV fonnat for distribution in Advanced Television according to
respondents from the production community. General agreement
also existed that spons for ATV transmission will be produced in full
HDTV. One studio respondent indicated that his organiZation was
contemplating shooting network and first run syndication of non
reality based programming on film. protecting 16:9. transferring to
525-line components. post producing in 525 lines. and upconverting
to HDTV at the end of the process. It will also be very expensive to
conform a new HDTV transfer later. although the film will be saved in
case this becomes deSirable. Digital component 525. when
upconverted. Is expected by the responding studio to be good enough
for ATV transmission. given the economics of full HDTV production
or POSt production.
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Participants were asked when they expected their organizations to
begin installing equipment for some level of HD1V operation.
Answers from the broadcast network respondents divided between 0
1 and 1-2 years. The cable network. which has some equipment
already. has a plan calling for backt1ming from the availability of
receivers to consumers and beginning to equip itself 1-2 years before
that time. Vinually all of the other participants. all of whom are in
the production and post production aspects of the business. indicated
they will begin to add HDTV when their clients begin to demand it.

There has been considerable discussion within the industry
concerning the possible use of lower performance levels of
production than full HD1V for use in AN transmissions. As part of
its survey, ISjWP-2 was requested by FCC staff to explore this concept
and to try to shed some light on what should constitute AN material.
Among the issues in this discussion have been such matters as the
aspect ratio. the use of component vs. composite processing. the
provision of multiple audio channels. and the required resolution.
There was unanimous agreement among respondents that with the
~oncept something less than full HDTV performance will be adequate
for production and dismbution of programming for Advanced
Television. although not all felt it would necessarily fit their
respective businesses. Respondents were then asked what minimum
characteristics they believed will be appropriate. There was a strong
consensus on certain characteristics. namely 16 X 9 aspect ratio.
component operation. multi-channel (some said digital) audio. and
improved resolution. in the order of their frequency of inclusion.
Improved resolution was deemed unnecessary by some.

Two responses were targeted at appropriate FCC Rules for
programming to be carried on the ATV channel during the period
that the FCC has proposed to pennit stations to cany separate
programming on their ATV and NTSC channels for purposes of
developing ATV programming techniques. One suggested that since.
in his opinion. simulcasting will essentially consist of upconverted
NTSC material. then as a minimum. full HDTV (only as necessary to
support the maximum capabilities of the transmission system) should
be used as the source for any separate programming. The other
suggested that material to be carried separately should be sufficiently
different from NTSC that it would be shot differently and would
therefore be difficult to downconvert to NTSC.
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The timing Qf the general availability Qf CQnsumer equipment
(receivers and VCRs) in the marketplace is crucial tQ the prQjectlQn
Qf the timing Qf mQst Qilier aspects Qt the transition tQ Advanced
TelevisiQn including. mQst impQrtantly. CQnsumer penetratiQn itself.
The expens frQm the consumer electrQnics industry participating in
is/WP-2 have made certain prQjections that recently have brought
this item intQ fQcus. The ATV prQpQnents all commented that
technology now exists IO build a consumer VCR that can record their
signals.

J. Distributed Transmission Concepts

The concept of distributed transmission was fQnnally presented in
the American TeleVision Alliance's (GI/MIT) submittal of its
certificatiQn documents for Channel-Compatible HD1V. The cQncept
is similar to cellular televisiQn. Multiple transmitters. each requiring
lower height and power and serving smaller areas than cQnventiQnal
full power broadcast transmitters are operated on the same channel.
This concept could solve two problems: the short spacing of CQ
channel stations. and overcoming limitations of a main transmission
facility. Two models of distributed transmission configuration were
examined. one where each transmitter serves a relatively large area
requiring fewer sites. and the other where each site serves a small
area requiring many sites. The larger service area was found to be
the only one economically equivalent to conventional full power single
transmitter operations. The smaller area option would be useful for
fill-in types of service.
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IS/WP-2 can draw a number of conclusions regarding the issues that have
been examined. While technical developments may change these
conclusions between now and the final -Report and Order. the evidence
for these conclusions is strong enough that they should be stated at this
time.

A. Technical infonnation

The availability of technical infonnation is crucial to the
implementation of Advanced TeleVision. If adequate attention is not
paid to this issue. ATV cannot be implemented on the aggreSSive
schedule the Commission favors. After the svstem selection decision
itself. this one item has the greatest potential- to delay the FCC's
current schedule for implementing ATV among the tasks that must
be carried out.

The structure for the necessary documentation and the responsibility
for its generation should be established well in advance of a system
selection. The system selected should be announced promptly, if
possible before other fonnalities are completed. so that the
documentation process can start at the earliest Dossible moment. No
proponent will be willing to invest in this documentation effort until
it knows that its system has been selected.

B. Critical Path Tasks

Each transition scenario for each industry segment has a number of
tasks which effectively control the penod of time reqUired to
complete the transition. These tasks are critical tasks because when
they- grow longer so does the total implementation time. Some of the
critical tasks. however. will have a much greater influenc.e on the
overall implementation of Advanced TeleVision than do nearly all of
the others. Often they are the same tasks applied to several industry
segments. These are pointed out here for the special attention they
deserve.

Technical Infonnation Available - This is the same issue discussed in
A above. It is repeated here because of the significance it has for
every one of the transition scenarios. It is on the critical path.
directly or indirectly. of every scenario. The timely availability of this
mformation is key for all of the scenarios and is particularly critical to
the broadcast. professional eqUipment. consumer electroniCS. and
cable scenanos.
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IC Design - Integrated circuits to implement the selected system
are central to the design and manufacture of equipment of all kinds
in each of the industry segments. ICs will be particular critical to the
consumer electronics and cable industry segments because of the
very large quantities involved. Any delays in their development will
have a leveraged impact on the overall length of implementation
times. This is because. where most tasks stretch out a daY at a time,
IC development can increment a month or more at a time when
initial designs do not work and must be modified and tried again.

Equipment AVailability - System-specifiC professional eqUipment is
reqUired for most of the industry segments. including broadcast.
network. production/post production. cable. and satellite. Availability
of professional eqUipment. in turn. will be dependent upon both the
availability of the requisite technical information for its design and
the difficulty of implementing the particular system selected in
hardware. Assumptions have been made about the availability of the
equipment. To the extent those assumptions are too optimistic. the
length of implementation for those industry segments will be
similarly impacted.

Satellite Space Segment AVailability - Availability of satellite
transponders has been assumed in the satellite transition scenario
and indirectly in all of the other scenarios that depend on satellite
distribution of signals. These include the local station. network. and
cable scenarios. Lack of a space segment for any program
distribution dependent on satellite delivery will preclude that service
from implementation. To the extent that HDTV requires additional
transponder channels. this could be a serious limiting factor.
Systems that can reuse or share existing transponder space can
ameliorate this situation.

C. Broadcaster Interests in Staged Implementation

The FCC proposal for a tight time schedule for implementation based
upon "regulatory incentive" does not match broadcast licensees and
their interests in a staged implementation of ATV. IS/WP-2 has
found that adequate design personnel resources are available for the
staged implementation to the pass-through milestone sought by
broadcasters and documented by CBS. No such findings have been
made regarding the faster implementation desired by the
Commission. In fact. there is very strong evidence that in a large
number of cases. especially in larger cities. broadcasters Will not be
able to achieve the Commission's timetable. at least for full facilities.
no matter how hard they try and no matter what resources they
apply.
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f,qo ave1
D. Availability of Consumer ~Cc1Vel5'

Consumer ATV' receivers may very well not be generally available in
the marketplace as quickly as has been predicted in some quarters.
Detailed study by receiver manufacturers shows that it will take some
2-3 years following the FCC decision on a system to begin delivery of
consumer receivers into the distribution channels. This is very likely
to be a gating item in ATV implementation. It is of such significance
that a wider range of inputs is being sought from consumer
electronics manufa~turers. J / 1- /, /" I I 1-,:/ 1""( ..n-.,-,-':
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E. Availability of ProfeSSional Equipment " , or

Under the assumptions made that broadcasters place their orders in a
timely manner, the capacity to supply transmitters and antennas is
Significantly greater than the capacity for installation of towers and
antennas.

Professional eqUipment must be available to a wide range of
participants in the production and delivery of programming before
HDTV can regularly be produced and delivered to viewers. The move
to ATV' operation by broadcasters is likely to be impeded by a lack of
suffiCient capacity for the manufacture and installation of a sufficient
number of transmitters and antennas within the six year timeframe
the FCC has proposed to give to broadcasters to apply for and build
facilities while retaining their preferential assignment of channels for
AN operation.

F. Availability of Software

There is consensus among the program producers and network
executives interviewed for this study that there will be adequate
programming available for the launch of ATV. Responses fell into two
broad categories: those with explicit time peIiods for program
availability and those who felt its timing would be dIiven by market
demand.
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G. Abilitv of Licensees to Afford Conversion '

The :bility of Ii ensees to convert to A~.~ not been assessed. as
part of IS/WP-2' work. However. rec~;(~~~Oing efforts by PBS and
others to estimate e cost for proVigmg minimum (pass-through).
low power ATV capa 'lities indicat~at each station will incur a COSt
of perhaps $900.000 t S1.000. 00. Intennediate power ATV
capabilities are estimated taut $1.6 million and full power HDTV
caoabilities at over $2 milli cumulative. These costs do not include
new towers or oroductio capabilities.

.. "',
A key question con s the abili~of commercial and
noncommercial s 'ons to bear theSe costs.

\
For the 345 public television licensees ~\ most of which are
dependent;IT: the annual Federal subsidies, -- clearly many will not be
able to affOrd the price of conversion. Slmjlar conclusions can be
drawn frO commercial stations. Nor will e.xtensions of time be of
mu~6eIP'

is/WP-2 recommends that the FCC irJtiate on a priority basis an
assessment of the financial shortfall of licensees and the alternatives

/;:c resolve this nroblem.
/ -

I

L
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I e., ac-1' q 'L. Tel: 803-624-4351

Fax: 803-624-4822

Septembet21, 1992

S. Merrill Weiss
25 Mullberg Lane
Edison, NJ 08820-2908

Dear Merrill,

A recent survey of all stations showed the following results:

• Most broadcasters (95%) want to use their existing tower for the HDTV antenna.
• If tower without new antenna has to meet new Code RS-222E, many of the towers

will have to be refurbished.
• Tower feasibility study will have to be done on the tower, if new antenna is added

and new code is to be met.
• 55% of all towers had stress studies done more than 5 years ago.
• 50% of all towers are greater than 20 years old.
• The enclosed graphs show tower height in 100ft. increments for all La V, Hi V and

UHF stations.

If new tower is not to be built and the height not changed, then the maximwn height
of the new UHF-HDTV is their present and shown on the enclosed graph.

The enclosed graph shows that UHF stations lulve a big advantage, since their towers
on the average are considerably taller than the VHF tower.

• The enclosed graphs for ERP show that 76% of low VHF and 70% of high VHFs
now radiate maximwn ERP, while 17% of UHF stations are radiating maximum
ERP.

Many of the restraints that prevented the U's from operating at maximwn ERP will
still apply to all stations for the new HDTV system.

• The enclosed graphs of HAAT will remain the same for all stations.

Yours truly,

~~
Thomas J. Vaughan
President

TJV/dmb
enclosures
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Micro CornIllunications, Inc.
Grenier Field • P.O. Box 4365 • Manchester, N.H. • USA

Tel. (603) 624-4351 • Fax (603) 624-4822

United States Television Broadcast Facilities
Transmitting "Height Above Ground" (HAG)
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Micro COITIITIunications, Inc.
Grenier Field * P.O. Box 4365 * Manchester, N.H. * USA

Tel. (603) 624-4351 * Fax (603) 624-4822

United States Television Broadcast Facilities
Transmitting "Height Above Ground" (HAG)
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Micro COII1II1unications, Inc.
Grenier Field * P.O. Box 4365 * Manchester, N.H. * USA

Tel. (603) 624-4351 * Fax (603) 624-4822

United States Television Broadcast Facilities
Transmitting "Height Above Ground" (HAG)

* * * UHF Channels * * *
Total Number of Facilities = 690
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Micro COIllIIlunications, Inc.
Grenier Field * P.O. Box 4365 * Manchester, N.H. * USA

Tel. (603) 624-4351 * Fax (603) 624-4822

United States Television Broadcast Facilities
Transmitting "Height Above Ground" (HAG)

Total Number of Facilities = 1,307
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Grenier Field * P.O. Box 4365 * Manchester, N.H. * USA

Tel. (603) 624-4351 * Fax (603) 624-4822

United States Television Broadcast Facilities
Transmitting "Height Above Ground" (HAG)

Markets 1 through 10
Total Number of Facilities = 124
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United States Television Broadcast Facilities
Transmitting "Height Above Ground" (HAG)

Markets 11 through 50
Total Number of Facilities = 364

501-6OO(ft)

701-8OO(ft)

301-400(f1)

--- 601-700(ft)

201-300(ft)

(}.2OO(ft)
I

L 90]-1000((t)

13%

\
~

7%

1701-2400(f1)

1501-1700(ft)

1401-1500(f1) ~

1301-1400((t) --......

1001-1100(ft)

1201·1300(ft)

llOl-1200(ft)

January 1992



Micro COIllIllunications, Inc.
Grenier Field * P.O. Box 4365 * Manchester, N.H. * USA

Tel. (603) 624-4351 * Fax (603) 624-4822

United States Television Broadcast Facilities
Transmitting "Height Above Ground" (HAG)

Markets 51 through 100
Total Number of Facilities = 368

30HOO(fl)

-- 401-500(ft)

'-- 601-700(ft)

'-- 701-800(£t)

801-900(ft)
901-1000(ft) -l

l00I-1100(£t)

1401-1500(ft) ---................ '\. ,0/" \ -.,., I 12%

1901-2400(ft) I
1701-1900(fl) ~ \.

1201·1300(£t) _

1101-1200(ft) - \

January 1992



Micro COITIIllunications, Inc..
Grenier Field • P.O. Box 4365 • Manchester, N.H. • USA

Tel. (603) 624-4351 • Fax (603) 624-4822

United States Television Broadcast Facilities
Transmitting "Height Above Ground" (HAG)

Markets 101 through 209
Total Number of Facilities = 451

201-300(ft)

-- 401-500(ft)

...;.-- 301-400(ft)

'.

"'" 6%

7% .'",

'---- 601-700((t)

701-8OO(ft)L801-900(ft)

1901-24OO(ft)

1701-19OO(ft) \

1501-1700(ft) ~

/
1401-1500(ft) ~

1301-1400(ft) --........

1101-1200(ft)

January 1992
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Micro COlT1rnunications, Inc.
Grenier Field * P.O. Box 4365 * Manchester, N.H. * USA

Tel. (603) 624-4351 * Fax (603) 624-4822

United States Television Broadcast Facilities
II Effective Radiating Powerll (ERP)

*** Low VHF Channels ***
Total Number of Facilities = 261

....-- 61-70(kW)

,___ 71-80(kW)

_ 81-90(kW)

I r 0-10(kWl.... r- -1'1-20(kW)

In
,/ 21-30{kW)

I .1>
/' / 3HO(kW)

;! ~ 41·50(kW)

2"k 4% ;
1% / •5% ~ 51-60(kW)

3%

-------~/.-'
.,//

...
/

II'
I

76%

February 1992
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Micro Communications, Inc.
Grenier Field * P.O. Box 4365 * Manchester, N.H. * USA

Tel. (603) 624-4351 * Fax (603) 624-4822

United States Television Broadcast Facilities
IIEffective Radiating Powerll (ERP)

*** High VHF Channels ***
Total Number of Facilities = 356

22+254(kW)

255-285(kW)

193-223(kW)

-

~ 162-192(kW)

70%

l, o.:mk~-S8~Wl

rl
.--I / 9-S9(kW)

/~-~ ---; N l00-l30(kW]
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;' /3% ....··
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February 1992



Micro Communications, Inc.
Grenier Field * P.O. Box 4365 * Manchester. N.H. * USA

Tel. (603) 624-4351 * Fax (603) 624-4822

United States Television Broadcast Facilities
II Effective Radiating Powerll (ERP)

*** UHF Channels ***
Total Number of Facilities = 717

3501-4000(kW)

3001-3500(kW)

i

\

2501·3(X)Q(kW) ---

2001-2500(kW)

February 1992 1501-2000(kW)(Rev A)

t

8%

!
i

\
\ 19%
\

\\ //
\ ~ /- "--~ . 1001-1500(kW)


