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Appendix C: 'Lex Felker Issues'

Implementation Subcommittee Issues

1. How should additional capacity be ••signed if not all existing
broadcasters could be assigned an optimum amount of additional spectrum
capacity for HDTV? Options explored might include: a) some type of
comparative process; b) lotteries; C) auctions; d) assigning capacity to all
licensees uniformly and allow stations to acquire additional capacity needed
from others.

2. Ashbaker i.sues. Does the Commis.ion have authority to award ~TV

broadcast permission to existing licensees without accepting applications from
potentially new broadcasters? How is the necessity for such a
decision affected by the four predominant scenarios -- i.e. -- 6, 9, 12, &
12-limulcast? Is the definition of "simulcast" an issue? Are statutory
changes needed?

3. In the event that a complete transition to ATV takes many years (~, a
decade or more), what options are available for making productive us. of
spectrum other than the present freeze? For example, are there uses of the
spectrum compatible with television broadcasting that could be implemented
during the uncertain interim transitional time period? Could the freeze be
scaled back or eliminated with little or no adverse consequences? What
are the advantages and disadvantages of the flexible use scheme suggested
by the FCC in its FNOI?

4. If different systems appear to be preferable for cable, broadcast,
satellite, and/or VCR, would fostering convergence be beneficial? How
could this be accomplished? What statutes or regulations could be used, or
would have to be amended? Same questions, if different ATV systems prove
to have different strengths and weaknesses; would convergence to obtain the
best of the different systems be beneficial, and if so, how can the result
be pursued?

S. Some broadcasters
new antenna site will
What is the magnitude
potentially affected?
than a six megahertz,

have complained that any ATV system which will require a
be impractical. How pervasive is this problem?
of the problem in dollars; number of stations

Is this problem so severe as to rule out anything other
compatible system?
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Accommod8IIon or • second "'enna
Detailed breakdown Into TOP-10 and subgroups

Answe,s fo, high-powe, antenna Answers for low-power antenna

ADIAfalket yes reinforce no don'lk_ n... ...... ADlmadcet y.. reinforce no don' know n... aum

New York 1 1 15 1 0 1. Hew York 2 1 10 3 2 1.
los Angeles 7 1 10 0 0 1. los Angeles 10 0 6 2 0 1.
Chicago 3 0 12 0 0 15 Chicago • 3 0 12 0 0 15
Philadelphia 4 0 11 0 0 15 PhIIIIdeIphia 5 0 3 7 0 15
San Francisco 4 0 13 0 0 17 San Franctseo 10 0 4 3 0 17

» Boston 0 5 10 0 1 16 Boston 0 3 1 5 1 16
1J Detroit 2 0 6 0 0 • Detroit 2 0 5 1 0 81J

CD Dallas 6 0 6 0 1 13 Dalas 6 0 6 0 1 13:Ja. Washinglon 2 3 1 0 0 12 Washlnglon 2 0 5 5 0 12x·
0 Houston 1 0 5 0 0 12 Houston 9 0 2 1 0 12

~
total 36 10 95 1 2 144 total 49 4 60 21 4 144

(I)
c
C? SUbgroup 'einIofce don'lknow SUbgroup reInIorce no don' know n." ......CD y.. no n... .... y-

o< 001 7 1 12 0 0 20 001 12 1 8 1 0 20

~ SG2 4 1 15 0 0 20 002 10 1 9 0 0 20
CT SG3 1 1 12 0 0 20 SG3 12 0 6 2 0 20.. SG4 7 2 11 0 0 20 SG4 10 1 • 1 0 20g,

SG5 10 0 10 0 0 20 005 13 0 7 0 0 20...
CD SG6 4 1 15 0 0 20 SG6 6 1 • 5 0 20(I)
c SG7 5 1 13 1 0 20 8G7 8 0 8 4 0 20~
(I)

8G8 8G8 2 8 4 0 205 3 11 1 0 20 8
8G9 3 2 14 1 0 20 8G9 11 1 6 2 0 20
8610 5 0 15 0 0 20 0010 10 1 6 3 0 20
total 57 12 128 3 0 200 total 100 8 70 22 0 200

Table DET_ANT.XLS
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Attachment 1:

Specialist Group Report on ATV System Convergence



REpnt of SpK:;al fst GI:aJp

'-...J·Question:
a. If different systems a;:pN'T to be preferable for cable, broadcast,

satellite, and/or~, waUcl fost.erin;J CXI'1'J8Z98lICB be a..ficial ?

b. Hew cculd this be aOCCl"Plished ?

It shculd be undarst:ood at the outset that .., if cne basic NN systIID is eab:'aced
by all media, the dataile::l iDpl...m:aticm -..t vary by .,sia • 'Ibis is a t:chnical
neoetU'ity because of the differctt JIJCdulaticm fcmats used (PM VB AM or Diqital) ani
the different types of i'lJpirments whieb dalinata differmt ".,ift. For 9X!PIPle, FM
JIJCdulation is qenerally used on satellite to actU.ave nn=1ect signal to noise.
SUb:arriers do not fare well in FM because of t:ri.an;ular noise, malc:in:J!W:
(M.1ltiplexed Analog' 0 "talents) fozmats desirable. QuIIdrature uplitude JIJCdulation,
wmd1 might be used tel:zesb:ially, is not an cpt.ial for satellite. Similar c:ace:rns
aria for tape recordinq. It shalla also be undarst:ood tl1at th8M diftCWlCllll "I'MJ::I
be i.nncc..laJs, requ.irinq cmly si:q)le translaticm v.tift to -'ia and to a (j "Ii' n
deroier/display i1'1put. A "family" of fomats with these sorts of differences exist
azaently for NI'SC.

'!be quest.icm can be vi8W8d in two ways since there are two types of CCI"Ne1gefC8
which can be defiJB:l:

1. "CCnvergence" intazmdia - i.e., the abUity of varic::ua media to handle
signals originated in ctber medi a.

2. "CCrJvergence" at the CXI'ISUIIE1' harQware - the abUity of the cxnuD8r
~lianca, with or wit:hcut aooessaries, to display the signal delivered by
various med ia.

Rsgardinq the first interpretation, "CCnvergence Int:arII81ia":

sc::me aspects of this are a:uci.al and 8R*'r at the~ l8V8l. For fDCJIq)le, it
will be necessazy for cable to di.stri.b.1te braIlIdcut signals to~,~DMbly

in the broadcast format, regardless of arrt othlIr NN S81'Vice cable~.
Basic consumer ~IS will have to record and play back NN si«;nals z.::aiwa frail (at
least) broadcast and cable 1I_'1a • 'Ih8se are c::twic:lus cs.arm of the aarkIItplace and
require no other st:iJlul.us, althcugh" cable carriage of m«:WVatst signals has a lcn:J,
and likely to c::cntirue, regulatory history.
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It is also r--'saxy to assure a practical ct1ain of d8liwty tar~
signals. certainly, t.estin; of all links of this c:bain of d8liwty (net 1'1I8CeSsarily
inclminq VIR 's 1l4Uch ray follow) shcul.d be CXJI'I)1at:8d before finalizil'l) a
tczwU:ial stamard. 'lba brc:wV'ast i1dustry italt is in the best pcaitiCl1 to make
tee:hnic:al jlv'gments CI1 these i.ssleS in ATV as it has tar the N1'SC dain of delivery.

,-"capability of direct carriaqe of the te.n:_ttial .ignal em cable and d8livezy of a
suitable signal to the broadcast point by satallite ar other D*tium is l'18C'Msaxy as
hall been reccgn.izecl by SS/wp4 in their sta~ of the ptee-a by which they int:erxl
to establish a rao ""erded terrestrial. stamard.

~ an:! simi] ar ccnside.ratiaw will 8X11ZCise a stLaq intl~ em the tZ88dan of
d10ice of altarnate Dwd1a in selectin; an ATV syE8D, t81ca em the ulti:aate
CXl'JVCgence of syst8IIB at the CXI1S'UID8Z'.

It is tac:tmically quite possible that very diffennt syst8IIB might be d8sirable for
SCIlla Dwdia. 'Ihe primary reasa'l alt:e:l:nata JWli- IIi4lt qJt tar an ATV syst:8m
diftere1t fraD that sel.ec:t.ed for~ bz'oe1r:ast is to tully utilize the
capability of a partiOJlar DBdium - in sbart, to d8liver betterp~ at the
expense of bandWidth or ccst, expectin;J a 0 ·,«itiw adYantar;e. A~ rea&a1
oould be to achieve signal security and adI:h: p'abUity. It t:Mse ".ua oould
cxmnBnd a~ encu;n ma.rket to attract DlBn1tacturers of d1 splays, th8y oould
proceed separately frail any broadcast c:x:n:m:n. Q\ the other harxi, it is very likaly
that TV marufacturers will c:bcose to incl\Da t:he br:.......st au:teet tar \iIhat DJSt
certainly be an expensive di splay. 'lbis prav~ SUaq tee:hnic:al and CXW'N"Cial
~. for the syst8IIB of othar Dwdia to~ with the mari:ast systIID., at
least to the point of bei.n; "intercperabJ.e" ar "tri8nnY". ~ sa1.ectia1 of a
t:8z:z:_ttial stamard of high quality will reduce t:he incmtiw tar altamate DBdia
to c:hccse a different syst8D.

'!bUs, the best way to fester this~ is to .elect Cas rapidly as can be
practically da1e) a tanwU:ial systEID wbic:tl prcwid88 the highest ~ible quality
and wbic:h aco "". dat8s tape recordi.rr;r, signal -=urity, and Wc:h can be carried by
cable etc. 'l1wse are the stated objectives of SSjWP4 wbic:tl is to re:> ",,·a
st:an:tards to the FCC t.hrour;h the FCC-ACA1'S.

Regardin; the sea:n:l i.nt:azpret:atiem, "~at the Q:IBmm' Hardware":

Allow:i.n1 far the possibility of different· sywt.- tar diffc:mt "'1a , C81'tain
o ""cnality 1IIJSt exist, ot ccurse, it the c:x:r-..-' is to be able to haV8 accese to
different Dwd1a in an UD:'''ll1icated way an:! withaut urDJa~. 'lba~ of
i.Dpl..m:atia'l and int:errelaticnship are l:lein;J CCI'IIicWw1 sr-:itically by the ATV
Receiver Int8rfaca Suthfiijittae of the ErA ATV cc:.aitt:. as wall as PSjWP4, SSjWP4
and others. 'lba ErA grcup is defi.n.in; interfaca(s) at loqical points within a
receiver whic:tl can ace. "eN date the !Weds ot altamata "'1a. Of e::aa-, this
involves selectiem of paraD8t:ers "trien:Uy" to both tezz_ttialbr~ and other
Dwd1 a. '!he c:x:Ilt'letiem ot this definitiem DLWt await selectiem ot the t&tz6trial
stan:Iard.
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'Iba ErA is the pteper farum for sud'1 definit.ial trail both a t:.ec:bni.cal and tlUsinlss
puspEtive. '!hay zept••1t these who JIIJSt __ a J::lUsiIwu of 1m1Jfacturin;J
receiVES and thc&e whoM business lies in altamata ""'1a daliwzy. 'lha ErA s.ha1ld
be looked to for t8:imical definitiat of~ intarface 1Ibether the ult.:imate
~lementatiat is JIIl!lrxtated or voluntary standaJ:ds or the marJcst:place.

,-,.
Ccnclusia1S:

Quest:iat a.:
If different syst8IIII arP'f'r to be preferable for cable, broadcast, satellite,
an;Vor VCR, wculd fcst:.erin; c::cnvergence be belwfici.al ?

Ill8IIpa'I88:
Fo8t:erin:; CXI'l\'8r98I'IC wculd be ~ici.al trc:a a t8c:iJnicaJI8QCIDIlic pw.....'tive
to the ext8'Jt of assuri.n; 1ntercperabUity of the ncaiwr/d1splay with
different media °in an Ul'"D "I>li.cated .,... and withcut unnec sazy CCIIt. '1h1s
... that i..nt:artaces shculd be datizB1 liIhi.d1 allow different ...,i a to utUize
the maximDD funct.icna.lity of the zeceiver/d i splay.

Detinitiat of a t6Lz_trial st:an::Jard and 4tJLupd.ate display interfaces shculd
br.in; sufficient I:> """m.lity betwBen !Delia. It is teo early to establish
standards for alternate media delivexy to ca:..... Vdc:h does not involve
brcadcast. Evw1 it regulatiat of theBe h8Nt:cfore unm:;ulated ...,1a is
CXI'1t:.eIIplated, a Mt of~ pzop:wal. spcitically tailat'8Cl to these mec!ia
JIIJSt exist before a standard definit.ial is pat81tially nn:1ed.

o-sticm b.:
Hew CDlld this be aca::IIp1ished ?

RBspalSe:
several~ for fosterin:; CXI'l\'8r98I'IC haw~~. 'lba
follawin;J, for 4!XJ'qlle, is atstracted fraD the F<X-ACATS S8CXI1d interim zepozt:

In this reqarcl, CXI1Sidaraticm my be ¢wn to a variety of~
includin:;: establi.shinq a "family' of standards, adcptinq standards
goveznizq the receiver display deviC8, and devel~in:1 a JII11tipart receiver
to aoo liii. date different med; a. "

'Iba necessazy activities to enccuraqe an:! t8dmical1y define the rered
c:x:I1V8rgence are in place within the lQ:-ACA1S and in the in:lJstzy in the form
of ErA standard S8ttin;J activity for i.nt:£tace and ATSC CXIW:idm:at:ic:l1 of tM&e
same issues. 'lba diwalq:u:ent of a receiVE interface detinit:ic:l1 is nu:'ed for
the tedmi.cal L'8!I8CDI stated al:lave. ~itiaus selectic:l\ of a high quality,
well p1annecl, teL_trial standard will allow~ effort to be CCIII'let8:l and
int:eroperabUity establish8j.
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It is pnaatur:e to ccnsidar a~. for inclusiCl\ of vario.JS interfaces in
tm receiver. '1b8re are many possible .-t:bcdsot d81iWlY, ncne of which have
.-tablished irDJst%y st:an:Sards for HD1V within tm -sium. Ewn attar such
dafinitiCl\, JIIlU'X2atmy requi.r8ments shculd be awtc:a:mecl with c::uetul
ccnsid8ratiCl\ of the 8CCI"IaDic J:'8IIlitie:at.iaw. RlcfJi' _Its for inclusiCl\ of
lII*=ial intarfacllll acrcss the board cculd irlCl' no. the cc.t to many~
~sarily. 1h8re are alteI'natiws of voluntazy standards or~aee
c:1M:EminatiCl\. In:lJstzy organizatiCl\S such as ErA shail.cl prcwida~ in
t:b8&a arMS.

A "family" of fODBts will MC'N'arily be~ to -.tablilh the "chlin of
d81ive%Y' for'l'errMtrial Bra!Idcast ATV signals as has~ -.tabli.shm for
N1SC. 'Ihis~ is a J:'BCCgni.zed part: of the syst.a sele::t.iCl\~
cutlin8ci by SSjWP4. If standards are to be cs.v.lcp8:l, the broeda'st irDJst%y
itself is best qualified to define and ~ement these standards.

4



Attachment 2:

TV-station Survey • Final Report



Page -1-

FCC-IS/WP2
Doc. #
February 5, 1990

Survey of US Televf8ion Stations

By: Detlev Otto, PCEC

executive Summary

A study was carried out to determine in detail the situation of the US television station in the
matter of a potential upgrade to a two-channel ATV system. The study focused on
transmission equipment (transmitter, antenna, tower) only. The first part consisted of a round
of interviews with nearly 350 Chief Engineers. Technical Directors or Station Managers. The
goal was to determine statistically significant information on the availability of antenna space
on the existing towers and the possibility to erect additional towers if needed. For the second
part cost and time estimates for this upgrade were developed.

The survey indicates that there exist some major markets which are likely to experience
severe technical and political difficulties when trying to obtain additional tower space. The
majority of TV stations in these markets share one or two (community-)towers in the midst
of a heavily populated area. Expansion possibilities are limited and plans for new towers are
often opposed by the local population and/or government. Examples for these markets are:
New York (World Trade Center and Empire State building). Chicago (Sears tower and
Hancock building), San Francisco (Mount Sutro) and Minneapolis-51. Paul (3 tower cluster
for all stations). Boston, MA, is worth to be mentioned as well because of its strict radiation
limits.

As for overall results, in case a full-power 2-channel ATV system would be selected
approximately 28% of all stations would be able to accommodate the second antenna on
their existing tower with no or only minor modifications. 7% could upgrade their existing
structure. The remaining 65 % could either erect an additional tower at the existing site (30%)
or would have to develop a new tower site (35%).
The percentages for an upgrade to a low-power ATV system are 50%. 5%, 19% and 26%
respectively.

There is no statistically significant correlation between ADI rank and distribution of responses.

A well planned and exercised upgrade can be performed within 18 to 24 months as long as
no legal action is required to settle zoning problems and/or citizens complaints against the
new structure. Stations in densely populated areas are most prone to face this type of
problems which not only will delay the process by up to several years but increase cost as
well, in some cases by several million dollars.
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1. Introduction

Some time earlier this year objections to a two-channel ATV system were expressed by
several television stations which claimed that an upgrade would not be technically feasible
due to existing restrictions conceming the availablifity of additional antenna and tower space.
This issue was brought before the Implementation Subcommittee ('Lex Felkner Issue' # 5,
see Appendix A). It was decided to carry out a survey to clarify the severity of this issue and
obtain factual information on the severity of this potential problem. The survey was conducted
during October and November 1989 and reflects the situation at this time.

2. S.mple description

The samples were setected based on the latest information available from Warren Publishing,
Inc, Washington DC (TV-factbook). A sample size of 300 to 400 was regarded as necessary
to obtain statistically relevant data. The following sample plan was used:

- Only TV stations on the US mainland were selected (excludes also Alaska)
- The stations were sorted by

1. ADI rank
2. City of Wcense
3. Call sign

- For the top-10 ADI markets a 100% sample (152 TV stations) was selected.
- The remainder was split into 10 subgroups of equal size (118 stations each, except SG10
with 121 samples) and 30 call signs were randomly selected out of each group. After
accounting for double selection of call-signs (random number generator) the first 20 call signs
of each group were defined as sample of the according SUbgroup. The remaining samples
were retained in case a 'runner-up' was needed. In case the prepared list was insufficient
more stations were randomly drawn of the population and interviews conducted until the
planned sample size of 20 per SUbgroup was reached.
- Special attention was given to stations which share space on a tower with other stations to
allow for a separate analysis at a later point if necessary.

The interviews were conducted by phone, contact was made with either the Chief Engineer
of the station or the Engineering Manager, Director of Engineering or VP Engineering &
Operations.

The goal during the first round of interviews was to obtain attributes (primarily yes/no
answers) to develop a global understanding of the tower/antenna situation as a whole.
In the second round the timeline and expenditure estimates were developed with input from
broadcast engineering consultants and tower/antenna manufacturers.

In several cases the contact person could provide information on more than one television
station. tf this was a 'tower-sharing' situation with more than two TV antennas mounted (within
the top-10 markets) at least one confirming interview was conducted. In case of satellite
operation or having one station operate several others as well (very often the case with PBS)
the information was obtained as well but not included in the tables of overall percentages to
avoid any possible distortion of the results. For subgroup analysis all obtained results can
be utilized.
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As to be expected a certain learning process took place during the different interviews. The
sample sizes for different questions are therefore not always equal to the total number of
interviews conducted. The given percentages are adjusted accordingly.

'-..-/ 3. Survey Results

3.1 Qualitative

One topic was mentioned frequently during the interviews:
The political situation seems to become more and more unfavorable for the TV stations.
Especially in densely populated areas a growing awareness and concern of cttizens and local
governments leads to an increasing amount of complaints, restrictions and even lawsuits
concerning the erection of new towers, antennas or modification thereof. Radiation hazard
and unsightly appearance combined with negative influence on Pf'OP8rtY values are the topics
mentioned most frequently. Several states had introduced legislation restricting tower height
and/or field strength. Tight local zoning laws result in lengthy and expensive 'convincing­
processes' (up to several years) in addition to obtaining FAA and FCC clearances.
Since the political climate was not a direct part of the study the statistical validity of the

above statements might not be given sufficiently. On the other hand there are strong
indications that this 'political environment' is believed to become even more hostile over the
next years (see also the growing discussion about harmful radiation from high·voltage power
lines) and should be taken into account when developing the different transition scenarios.

There exist some major markets which are likely to experience severe difficulty when trying
to obtain additional tower space. The majority of TV stations there share one or two towers
in the midst of a heavily populated area and expansion choices are limited. Examples are:
New York (World Trade Center and Empire State buifding), Chicago (Sears tower and
Hancock bUilding), San Francisco (Mount Sutro) and Minneapolis-St. Paul (3 tower cluster
for all stations). Boston, MA, is worth to be mentioned as well because of its strict radiation
limits.

3.2 Quantitative
"

"
The table tTVSURVEY.XlS' in the appendiX gives a detailed breakdown of the results. The
answers to the most important question (accommodation of a second antenna on the existing
tower) is broken down further and shown in the tables tDET ANT.XlS·, out of which the
graphical representations, which follow this table, were derived~

The major findings are:

- Tower ownership:
72.8 % of the stations own their tower, 25.7 % lease antenna space, 1.5% provided no
answer or don't know. This compares to 87 % tower ownership according to the NAB survey.

• Tower loading:
Approximately 40% of all stations do not share the tower with either FM· or TV antenna(s).
For the remaining 60% the answers range from 'no other antenna' to '60 2-way antennas' or
'9 other TV stations on this tower'.
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- Accommodation of a second TV antenna on the existing tower:
The question consisted of two parts:
a) Would your present tower support an additional full power TV antenna?
and
b) Would your present tower support an additional reduced power TV antenna (approx. 20
dB belowNTSC)?

Since such a low-power TV antenna is not defined yet the percentage of 'don't knows' is
much higher for b) than for a). The answer might furthermore be dependent on whether the
station operates at VHF or a UHF. NTSC 'output power' has a different meaning in these
cases.

.
Approximately 28% of all stations would be able to accommodate the second antenna on
their existing tower with no or only minor modifications. 7% could upgrade their existing
structure. The remaining 65 % could either erect an additional tower at the existing site (30%)
or would have to develop a new tower site (35%).

The percentages for accomodation of a second low-power antenna are 50%. 5%, 19% and
26% respectively.

- Technical feasibility of erection a second tower on the existing site:
In case a negative response was received for accommodation of a second full power antenna
inquiries were made about the tower site (210 usable responses).
Out of these 40% told that erection of a second tower would be technically possible, 48%
gave a negative response, 5% did not know and 7% provided no answer.

- The accommodation of a second transmitter in the existing facility does not seem to be a
major problem, 46.5 % of the respondents would have the space available, an additional
17.4 % would have to expand but indicated that such an expansion is possible. Under the
assumption that for a new tower structure a new building will be erected the percentages
calculate (for high-power ATV system) to 20% no or minor modification, 14.4% expansion,
65.6% new building. For a low-power system the figures are 35%, 19.7% and 45.3%
respectively.

3.3 Statistical significance of the results
1Ibi:".Qr....

"!'i"~'~'·;·1he"St~stical significance of the results is a function of sample and population size. A 90%
, confidence interval can be constructed with the formula (normal approximation)

CI =P ::t 1.67* [(N-n)/(N-l) * p*(1-p)/n t"
with

p := fraction (percentage) of sample having a certain attribute
n :=sample size
N := size of popUlation out of which sample is drawn.

For further details see Appendix B.
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4. Expected duration of upgrade

The flow-chart below shows the different activities and the duration. Explanations to the
diagram can be found on the next page.

Elapse time
(weeks)

1­

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

Start
I

Eng. study/stre•• analy.is
I

New tower ?
ye•

• earch/select new site,
option for purchase

I
Initiate local zoning

r-j----1-------,1
FCC (incl EIS) FAA

1'""'---""'--1__I
Approvals FCC/FAA

Complete l~cal zoningI .
Equi~nt order

I
Site preraration

I
Tx building prepare Tower construct/
construct/modify erect

I I
Tx install Antenna install

I I

I
Program teet

I
File for licence

I
On air

4

6

26

1'1

39

Overall time required: Approx. 18 - 24 months



.'-..-/.

Page -6-

Comments to activities:

to 1. Engineering study/stress analysis:
Determines whether a new tower is needed or whether the existing one can be used

either as is or with reinforcement.

to 3.: New site: Consulting firm advises on area where to locate the new tower (if existing site
does not support it), station lists with real-estate agents. Normally a purchase option is
obtained since FCC and FAA approval is not given yet.

to 4.: Initiate local zoning: very often local zoning is handled easier when FCC and FAA
approvals are granted, but can (and sometimes should) be initiated at this stage.

to 5.: FCC approval: needs 3..6 month plus preparation (2..3 weeks). Environmental Impact
Statement (EIS) is needed in certain cases (tower in wildlife refuge, preserve, etc).

FAA approval: if the new tower is loCated within an antenna farm: approx. 2..3 weeks,
if new approval needed: 75 days if no serious objections from aviation in the are~, up to 6
months otherwise.

to 6.: Complete local zoning: , ,
This is the most uncertain part (time and money). In approx. 70% 01 all cases 01

application for a new tower objections are raised. Approximately 10% require court action
(with potential delays of up to several years), the remaining 60% can be settled out of court.
the legal
to 7, a, 9, 10: Equipment order .. TxlAntenna install

Stations are advised not to order equipment before all approvals are granted. With
proper planning the lead time for the components can be sensibly utilized for e.g. site
preparation (soil test, access road, Tx building modification, etc.). TIme estimate for lead time
is 6 months, actual construction will take another 3 months. A potential for delay exist in the
northern part of the country where actual construction is limited to the summer months.

to 11.: When the station is satisfied with the technical status 01 the completed installation the
'program test' can,start, which is regular program broadcasting. The station has to file for the
FCC licence within 10 days. Grant of the licence may take several months, but has no
delaying effect since the station is already on the air.

5. Potential additional stUdy topics:

- Combine the survey results with the cost estimates developed by SS/WP3 to determine an
overall figure for the transmitter/tower/antenna upgrade cost for the different systems.
Compare results with outcome of NAB survey and reconcile any discrepancies.
- Determine the existence of tower cluster and antenna farms and the particular situation
there.
- Separate analysis and potential follow-up on shared towers.
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Appendix A: 'Lex Felkner I..ues'

Implementation Subcommittee Issues

1. How .hould addition.l c.p.city b••••igned if not .11 .xi.ting
bro.dc••t.r. could be a••ign.d an optimum amount of additional .pectrum
capacity for HDTV? Option••xplored might includ.: a) .ome type of
COMparative proc••• ; b) lotteri.s; c) auction.; d) a••igning c.p.city to
.11 lic.n•••• uniformly and allow station. to acquire .ddition.l c.pacity
need.d from oth.r••

2. A.hb.ker issues. Do.s the Commi••ion have .uthority to aw.rd ATV
bro.dcast permi.sion to existing lic.n••e. without .ccepting applications
from pot.ntially new broadc.st.r.? How i. the n.c•••ity for such a
decision .ff.cted by the four pr.domin.nt sc.n.rio. -- i.e. -- 6, 9, 12, &
12-simulc••t? Is the definition of "simulcast" an issue? Are statutory
changes ne.ded?

3. In the ev.nt that a complete tran.ition to ATV take. many years (~,
• dec.de or more), what options are av.il.ble for making productive use of
spectrum other than the pre.ent freeze? For .xample, are there u.e. of the
.pectrum compatible with televi.ion bro.dc••ting that could be implemented
during the uncertain interim tr.n.itional time period? Could the freeze be
.caled back or elimin.ted with little or no adv.r•• con••qu.nce.? Wh.t
ar. the advantages and disadv.nt.ge. of the flexible u.e scheme suggested
by the FCC in it. FNOI?

4. If different systems appe.r to b. pref.rable for cable, broadcast,
.atellite, and/or VCR, would fostering conv.rgence be beneficial? How
could this be accomplished ? Wh.t statute. or r.gulations could be u••d, or
would have to be amended ? Sam. qu••tion., if different ATV .y.tems prove
to have different strengths .nd w••kn••••• ; would convergence to obtain the
b.st of the different systems be benefici.l, and if so, how can the result
be pursued?

5. Some bro.dca.ters have compl.ined that any ATV system which will
require a new .ntenn. site will be impr.ctical. How pervasive is this
problem?
Wh.t ia the magnitude of the problem in dollars; number of stations
potentially affected? Is this problem .0 .evere as to rule out anything
other than a six megahertz, compatible system?
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Appendix B: Statistical significance and confidence intervals on the results:

When determining attributes (yes-no) of a finite population by random sample a
hypergeometric distribution will result.

Let p' be an estimator for the true fraction p of the population possessing attribute A.
p' = x(A)/n, n =sample size. x(A) =number of responses possessing attribute A.
The standard deviation s due to random sampling (instead of census) is then given by

s = {(N-n)/(N-l) * p*(l-p)/n t a
, N = size of population.

Since p is not known, p' is a good enough estimator when calculating s.

To construct the 90% confidence interval (an interval around p' which contains the true value
p with 90% certainty) the normal approximation is used and the confidence interval is given
by

CI = p' ± 1.67*s
with both sand CI being a function of p.

Example 1: 104 out of 200 responses could accommodate a second transmitter without any
problems. Therefore

p' = 104/200 = 0.52
s = [(1183-200)/(1183-1) * 0.52*(1-0.52)/200] Va =

=0.00104Va = 0.0322.
CI =0.52 ± 1.67*0.0322 = 1[0.4662, 0.5738]

This means that. with 90 % certainty, the true value of p lies between 46.62% and 57.38%

Example 2: For 8 out of 200 respondents it will be difficult or impossible expand the existing
structure to accommodate a second transmitter. Therefore

p' =8/200 =0.04
s = [(1183-200)/(1183-1) * 0.04*(1-0.04)/200fl =

=0.000159'1a =0.0126.
CI = 0.04 ± 1.67*0.0126 = 1[0.0189, 0.0611]

This means that, with 90% certainty, between 1.9% and 6.1% of all stations will have difficulty
expanding their transmitter building, but at the same time I am m certain that no more than
6.1 % of all stations will face difficulties expanding their building.

n.b. To achieve a sample accuracy of ± 2(1)% at p'= 50% with 95% certainty a sample size
of 803(1058) (out of a population 011183) would have been required.
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TOMer OIntrsh iP/l.... of Mteme speee

T~ 10 T~ 11 • 212 Toul, X , X , X

Owned 70 48.6X 174 87.OX 244 70.91
Le.sed 70 48.6X 25 12.5X 95 27.6X

'"-"" Don't know 1 0.71 1 0.5X 2 0.6X
No .nswer 3 2.1X 0 o.ox 3 0.91

144 100x 200 100X 344 100X

TOMer loeding/••ring .... s8llPle

Ana...rs: Top 10 Top " • 212 Toul, X , X , X
No enswer 3 2.1X 4 2.OX 7 2.OX
No oth.r antennes 10 6.91 17 8.5X 27 7.ft
smell misc., but no TV or FM 28 19.41 84 42.OX '112 32.6X
1 FM, .xel or with .-ell misc., no TV 25 17.4X 48 24.OX 73 21.2X
>1 FM, exel or with .-ell misc., no TV 5 3.5X 13 6.5X 18 5.21
1 TV, .xel or with .-ell misc., no FM 11 7.6X 18 9.OX 29 8.4X
2 TV, exel or with smell misc., no FM 14 9.71 6 3.OX 20 5.U
> 2 TV, exel or with smell misc., no FM 12 8.3X 3 1.5X 15 4.4%
1 TV, >- 1FM, exel. or with smell misc. 6 4.21 6 3.OX 12 3.52:
2 TV, >- 1FM, .xcl. or with smell misc. 3 2.12: 1 0.5X 4 1.21
>2 TV, >- 1FM, excl. or with smell misc. 27 18.n 0 O.OX 27 7.n

toUl 144 100X 200 100X 344 100X

Responses to : Could you ec:eca:ldete
.) • second full powr TV Mteme on your existing tOMer?
b) • second r~ed powr TV Mteme <20 ~ belOM NTSC) on your existing tOMer?

Answers on second ant."".
Full powr r-":ed power T~ 10 Top 11 . 212 Tot.l, X , 2: , %
no enswer no enswer 2 1.42: 0 O.OX 2 0.6X
clon't know don't know 1 0.71 2 LOX 3 0.91
don't know yes 0 O.OX 1 0.5X 1 0.32:

no no snswer 2 1.42: 0 O.OX 2 0.62:
no don't know 26 18.1X 20 10.OX 46 13.42:
no no 61 42.42: 73 36.5X 134 39.02:
no yes 13 9.OX 42 21. OX 55 16.02:

yes yes 39 27.11 62 31.OX 101 29.4%

total 144 100X 200 100X 344 100X

n.b.: the cQllt)ination "yes . yes" includes the answer: 2nd entenne ok with structural
reinforcement (8 stations)

rable rVSURVEY.XLS
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S--ry of~. _11ft 2nd full pcNer antennll cemot be ec:~ted

Answers:
Top 10 Top 11 - 212 Total, % 11 % 11 X

Tower is loaded to capacity 27 26.5% 70 51.91 97 40.91
Space probl-.n on the tower 5 4.91 4 3.0% 9 3.8%
loth space and load problem 13 12.7'l 8 5.91 21 8.91
Can't tell without engineering study 5 4.91 5 3.7'l 10 4.2'
2nd Antenna ok with tower reinforcement 7 6.91 7 5.2' 14 5.91
lpecill clle, see separlte note. 29 28.4' 5 3.7'l 34 14.31
No cClllMnt on full power antenna 9 8.n 14 10.4X 23 9.7'l
no further comment 1 1.OX 13 9.61 14 5.91
other CClllMnts 6 5.ft 9 6.71 15 6.3%

totll 102 100X 135 100X m 'oox

~ry of c~t. wtren 2nd full pI*8I' Mteml can be ec:c~ted

Answers: Top 10 Top t1 - 212 Total
tI % 11 % II X

No or only minor modifications 12 30.8X 13 21.OX 25 24.8%
Sidemount 2nd Intem8 only 2 5.11 12 19.41 14 13.91
Changes underwly, new s i tuat ion 6 15.41 2 3.2' 8 7.91
Tower sharing: not ok for all stations 1 2.61 5 8. 'X 6 5.91
Not 1001 lure, but should be ok 4 '0.31 5 8.11 9 8.91
Other comments 2 5.11 4 6.51 6 5.ft
No further comments 9 23.11 16 25.81 25 24.81
Only with structural reinforcement 3 7.7'l 5 8.11 8 7.91

totll 39 100x 62 'OOX 101 100X

Cc.lIIftts on ec:c~tion of • 2nd redur:ed power ...teme

Problllll: Thb IIftteme is not defined, the answers received are very v.... In addi tion
The answer mi,nt depend on whether the station is VHF or UHF (significant different P(out»

CClIIMnts out of "don't knowN (60 of 4'4):

depends on weight, load, windload, etc.
Engineering study is needed
No answer
No specific comment on low power antenna
Other cOlllllents

Ccnnenu out of "yes" (181 of 344):

No specific comment
Sidemount only
Tower shared, not ok for every station
Changes will come, new situation for answer
Only with reinforcement
No answer

Further split-up would not yield in statistically relevant data

Table TVSURVEY.XLS

15
17
2
14
12

79
25
15
7
9

46
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Responses to :
Could You acc~te I second trensmitter in the existing facility/Tx building?

Answers: Top 10 Top 11 . 212 ToUl
tI % tI % tI %

Space is Ivaillble, no problem 51 35.4% 104 52.OX 155 45.1%
Expansion needed, possible 17 11.81 42 21. OX 59 17.2%

"-./ Expansion needed, difficult or i~ssible 14 9.7X 8 4.OX 22 6.4%
Expans ion needed 5 3.5X 8 4.OX 13 3.8X
Depends on the size of the Tx 13 9.OX Z 1. OX 15 4.4X
Space wi II be I problem 6 4.2X 4 Z.OX 10 2.~

Don't know 8 5.6% 2 1. OX 10 2.~

Other Z 1.4% 2 LOX 4 1.Z%
n.l. 28 19.4% 28 14.0% 56 16.3%

totll 144 1COX 200 100X 3¥0 100X

R....... to:
Would the presMt tower site technicilly support the erection of I second tower?
(Question was Isked if 'no' was the answer to IccOMOdltion of 2nd full power antenna
and reinforcement was not mentioned as a possibility).

Answers: Top 10 Top 11 . 212 Total, % , X , X

Yes Z3 24.2% 64 50.OX 87 39.0%
No 58 61.1% 53 41.4% 111 49.8%
Don't know 7 7.4% 4 3.1% 11 4.~

not Isked, no answer 7 7.4% 7 5.5% 14 6.3%

totll 95 100X 128 100X 223 100X

Tlble TVSURVEY.XLS
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AccommodaIlon of a second "'enna
Detailed breakdown Into TOP-10 and subgroups

Answefs tOl high-pow« an'enna Answers fOllow-power antenna

ADIMarkel yes reinforce no don't know n... ..... ADlmatlcet yes reinforce no don' know ft... sum
New York 1 1 15 1 0 18 New York 2 1 10 3 2 18
los Angeles 7 1 10 0 0 18 los Angeles 10 0 6 2 0 18
ChIcago 3 0 12 0 0 15 ChIcago 3 0 12 0 0 15
Philadelphia 4 0 11 0 0 15 PhIIadeIp..... 5 0 3 7 0 15
San Francisco 4 0 13 0 0 17 San Franctsco 1Q 0 4 3 0 17
Boston 0 5 10 0 1 16 Boston 0 3 7 5 1 16
Detroit 2 0 6 0 0 8 Detroit 2 0 5 1 0 8
Dalas 6 0 6 0 1 13 Dalas 6 0 6 0 1 13
Washington 2 3 7 0 0 12 Washingion 2 0 5 5 0 12
Houston 7 0 5 0 0 12 Houston 9 0 2 1 0 12

'o'al 36 10 95 1 2 144 total 49 4 60 27 4 144

~
Q)

Subgroup Subgroup
Ul

yes reinforce no don't know n... ..... yes reintorc:e no don't know n." sum (1)

SG1 7 1 12 0 0 20 SG1 12 1 8 1 0 20 I.....
SG2 15 0 0 20 SG2 1 9 0 0 20 '"4 1 10 I

SG3 7 1 12 0 0 20 003 12 0 6 2 0 20
SG4 7 2 11 0 0 20 004 10 1 8 1 0 20
SG5 10 0 10 0 0 20 005 13 0 7 0 0 20
SG6 4 1 15 0 0 20 SG6 6 1 8 5 0 20
SG7 5 1 13 1 0 20 007 8 0 8 4 0 20
SG8 5 3 11 1 0 20 868 8 2 6 4 0 20
SG9 3 2 14 1 0 20 5G9 11 1 6 2 0 20
SG10 5 0 15 0 0 20 0010 10 1 6 3 0 20
lolal 57 12 128 3 0 200 ,otaI 100 8 70 22 0 200

Table OET_ANT.XLS
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Accommodation 01 2nd high-power antenna
distribution over top-10 markets

Average and 90% confidence intervals
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Accommodation of 2nd high-power antenna
Distribution over subgroups

Average and 90% confidence intervals
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Accommodation 01 a 2nd low-power antenna
Dislrtbulion over T.l0

Average and 8m'. confidence intervals
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Accommodallon 01 2nd low-power antenna
distribution over SUbgroups

Average and 90% confidence interval

(

fraction o'
-yes-

90.0,,"

80.0,,"

70.0""

60.0""

50.0,,"

40.0""

30.0""

20.0""

10.0""

:L--! ·r
J---J /~ r

---_._----_.__...._---~.._..• -. _..-

~

~
CD
•....
m•

0.0% l l- , --- ---- ---t---- -1-- 1--·--:--+-------+--- --I

SG 1 SG2 SG3 004 SG5 SG& SG1

Subgroup

SG8 SG 9 00 10 total



Attachment 3:

n-l S/ wP I --0020
7 Nov 89

DRAFT
November 3, 1989

IS/wpl REPORT ON AN TRANSMISSION STANDARDS

I. Introduction and Summary

Working Party 1 of the Implementation Subcommittee

investigated the legal and policy basis for the establishment

by the Federal Communications Commission of a transmission

standard for a new terrestrial broadcast advanced television

(ATV) system. Specifically, the Working Party sought to

determine (1) whether the Commission has legal authority to

mandate a transmission standard, (2) if so, whether it would

be beneficial for the Commission to establish a transmission

standard, and (3) the process by which a particular

transmission standard should be adopted.

The Working Party has determined that the FCC has

the legal authority to choose a single ATV transmission

standard for terrestrial broadcasting, provided that the

Commission observes lawful procedures and that its choice has

a rational basis. The Working Party believes that the choice

of a single ATV transmission standard for terrestrial

broadcasting would serve the public interest, and that the

choice should be based on comprehensive testing and consensus

among ATV participants. The Working Party further concludes

that, in order to promote competition among system developers

and to facilitate the process of developing a broadly based

consensus, the FCC should, at the earliest opportunity,

g:\dw4\mst\061389.doc


