
!.U Ingln••rln, !WJm.ln.ry H.DrL.II1Jm.t••

MODEL .3 HDTV • EXTENSIVE LOCAL PLAYBACK CAPABILITIES

2 HD comp,.... fonMt VT..•• "OK/.aoll '110K

1 HD compr•••ed format vld.o cart macllin.
S'OO/.aell "OOK

8

HD rout.r .xpanllon

HD law monltora (8'

In"8I'.lon lIaterlall (5%)

'2K/.aeh

Subtotal

lIod., 3 Total

S40K

'11K

'1,011K

,51K

'1,017K

Total for IIodeII 1, 2 and 3

October 1.10

S2,343K
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MODEL 14 HDTV • PRODUCnONIPOST/REMOTE CAPABILITIES

Broadca.t format Equipment (Compr.'Md Format)

2 HD comp......d format VT..•• SIOK/.ach '110K

HD rout.r .xpan.lon S40K

4 HD I.W Monitor. (I- Dual) S2K/.ach 'IK

1 HD STL (Add Redundancy) '41K/.ach S41K

Distribution Subtotal '251K

October 1110 19



MODEL ~ HDTV • continued

Production Porm8t Equipment (WI....,d Pormat)
(III of the following ope...... In I full blndwldth format)

Studio Production Equipment

3 HD VTR'. ,320Kl.lch "'OK

1 HD routlna .wltcMr '110Kl.lch '110K

3 HD Clmerll '311K1.lch '1121K

1 HD 8Wltcller '400Kl.lch '400K

HD Ilanll dlltrlbutlon/proe.llna '31K

1 HD DYE '2S0KI.lch S210K

HD Ilgnll dlltrlbutlon S71K

HD compr....dlFull I8nd 'ormat Conv.rt.r
ISOK/.lch

1

1 HD charact.r a.ner8tor

HD .,.,C syst.m/dlstrlbutlon

1120KI.lch

IIOK

S120K

'11K

Octob.r 1110 20



MODEL ~ HDTV • continued

',-",

2 HD Color lIonltorl (21' 'UK/.ach '10K

4 HD Color lIonltorl (11") '11K/.ach '44K

13 HD ••W lIonltorl (14") ,3.7K/.ach '41K

8 HD IIW lIonltorl (''') '2K/.ach '11K

8 HD Utility WII'I ,IK/.ach '41K

1 HD Frama Synchronizer ,31K1.ach '31K

HD T.1t Equlpm.nt '100K

1 HD Praeilion WM '12K1.ach '12K

1 HD Precilion Signal lIonltor '2OKI..ch ,20K

Flald Production

1

1

HD field cam.ra

HD field VTR

1371K1.ach

132OKI.acl'l

,37.K

'320K

Octob.r 1••0 21



'!II Engln••rlng

MODEL tt4 HDTV • continued

POlt Production

!mUm1nlry ~mlt••

1 HD ednlng Iystem 'S~K/each 'SDK

1 HD ednlng Iwitcher/lignal proc"llng S3S0K

1 HD DVE 82S0K/each 82S0K

1 HD paint "Item ,SOOK/each SSOOK

1 HD character generator 8120K/each S120K

4 HD color monitor. (11' '11K/each S44K

1 HD law monitor. S2K/each S11K

2 HD utlln, WM SIK/each 812K

1 HD Ilgnal Monitor '20K/NCh S20K

Production Subtotal SS,113K

Inatallat'on Materlal./lpare. (S%) 214K

Production Total 8S,.17K

Model 4 Total 81,223K

October 1110

Total for Model. 1, 2, 3, • 4 ",SIIK

22
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MODEL • HDTV • FULL CONVERSION

4

8

HD wldeblnd VTR'.

HD law monitor. (I'

Subtotal

Inltlilition Mlt.r.i•• (5%)

,320Klelch . '1,210K

,2K1.lch '11K

'1,211K

'15K

October 1"0

Model 5 Totil

Total for Model. 1, 2, 3, 4, a 5

'1,311 K

'1,771K

24
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October 1110

VII. Complete Station Package.
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P••••Through Network Programming

VHF Station. Low ••nd (.... _)
T..........,on PaO"'1
Broadcaat Origination CModel 1)

Tot.1

VHF Station. Low ••nd (worat _)
TrIM.IMlon P.o.... 2
Broadcaat Origination (liodel 1)

Tot.1

VHF Station. HZ'. ••nd ("t -)
T....... · Ion Pac~ 3
.roldcaat Origination (liodel 1)

Tot.,

VHF "Ion.: Band Cworlt _)
T,... Ion P.'" 4
lroedoat Origination (Model 1)

Tot.1

UHF St8tIOft (IIeeI -)
TnIft'~"lon P.c.... •.ro....... Origination (Model 1)

Tot.,

UHP ....... (WrIt caM)
T.-.••lon Pacute I
.,....... Orlglnltlon (Model 1)

Tot.,

October 1110

. '.31K
'770K

'1.70'"

.3.4.4K
,770K

'4.25411

••••K
,770K

'1.75.11

'3.134K
,770K

'4.30411

'1.11'K
,77DK

.1 ••••11

,a.•14K
'77DK

'4.43411

27



Limited Playb.ck

VHF Station. Low ••nd (beat __)
T,....I..lon P..... 1
.ro.dCllat Origination (Mod.. 2)

Tot.,

VHF Station. Low ••nd (wo,at oue)
T..........,on "'c1c8ge2
.roHcaat Orlgln8l10n (liode' 2)

Tot.,

VHF St8tlon. HI." ••nd (beat CMe)
TNft8lftIU'on '.cute a
.roed.lt Orlgln.llon (IIod.' 2)

Tot.,

VHF ltItIon. lind (worat _)
T lon ........
• rOld... Orlgln8l10n (IIodei 2)

Tot.1

UHF _)
T lon ...... _
Iroed••1t OrIg'n8l10n (liodel 2)

Tot.,

UHP (.rat ca..)
T lon ...e....
I,..... Orlgln.tlon (Model 2)

Tot••

October 1110

. '.3IK
'1.27IK

'2.212M

'3,.'.K
'1,27IK

'4.780M

' ••8K
'1.278K

'2.282M

.a.134K
'1,278K

••••10M

'1.118K
'1.278K

,2.3.2M

.a.•••K
'1.27'K

••••40M

28



Production .

VHF Station. Low I.nd (Met _)
T........lon ........ 1
.rNdoat Orlglndon (Model 4)

Total

VHF "Ion. Low "nd (worat _)
T........lon ........ 2
.rMd••t Orlgln.-Ion (IIode. 4)

Total

VHF SlMlo". HII" .and ( e-)
T...........lon Pac I
.roadout Orlgln.-Ion (Model 4)

Total

VHP n.!lilt land (wo.. _)
T lon ........ 4
lroacleut Origination (110del 4)

Total

UHF ........ e-t -)
,.,....••Ion .........
lroed.... OrIgination (110del 4)

Total

UH' (w caM)
T lon PM.... I
.......... Origination (IIodeI 4)

Total

October 100

. '.3IK
".51IK

".50211

'3,414K
'1,5"K

'12.05011

••••K
'1.5"K

'1.55211

'12.10011

'1.11IK
, •••,IK

••.••iiI

.a.114K
, •••IIK

'12.23011

29
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TMNSIUON SCIlfAlIQ lOR TV SnUONS

A CBS flOM-IN PROGRESS
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HIGH DEFINITION TlLEYISION

TRANSITION SCINARIO FOR TV STATIONS
'-.../

A CBS WQBX-IN-P89GRESS

1 • INTROPYCTION

High Definition Televi.ion i. a aajor technical advance over the pre.ent

NISC broadca.t .y.tem. Having twice the re.olution, improved color

rendition, a wide .creen a.pect ratio, and diqital .tereo .ound, HDTV may

prove to be the medium of choice tor the home viewing by the turn ot the

century.

No regulatory or technical barrier. hinder the introduction of wide-band

high definition .ervice to the he.. through the di.tribution media of home

video, cable, or direct broadca.t by .atellite.

Terre.trial broadca.tinq, however, in attempting to compete with the•• new

hiqh quality ••rvice., face. a .pecial challenge. Hiqh definition

televi.ion intrin.ically require. a great.r tran.f.r of inforaation than

can be obtained within the 6 MHz currently allowed for by NISC televi.ion.

The radio frequency .pectrum i. crowded, and the limited .pectrum

available preclude. an unlimited allocation for the u.. of a new wide

bandwidth terr••trial tran.mi••ion .y.t...

Pa.t Chairman of the FCC, Dennie Patrick, formed an Advi.ory C~itt.. in

Advanced Televi.ion Service (ACATS) in 1987, with a mandate to .tudy and

te.t propo.ed .y.t... for the terre.trial broadca.t of Advanced

Ielevi.ion, and to make recem.endation. for the ••lection of a .tandard.

Under the chairman.hip of Richard Wiley, a pa.t Chairman of the FCC, ACAIS

ha. aade much proqr••• in the la.t three year.. In 1988 the FCC



-3-

In addition to d.tail.d .p.ctrum .tudi.. and the t ••t and .valuation of

propo••d .y.tem., ACATS i. d.v.loping a•••••m.nt. of the co.~ of

conv.rting local TV .tation. for HDTV t.rr••trial broadca.t. Thi. work h

b.ing p.rform.d by the Sy.tem Subcommitt•• '. Working Party 3.

CBS i. contributing to thi••ffort with an ongoing .tudy of the co.t. of

implem.nting HD t.rr••trial broadca.t ••rvic., and thi. int.rim r.port

d.tail. the r ••ult. to dat••

While r.cognizing that ATV ••rvic. u.inq improved and .xt.nd.d d.finition

TV t.chnology may prove attractiv. from the broadca.t.r.' point of view,

thi••tudy i. conc.rn.d only with full HDTV ••rvic.. Thi. i. in accord

with pr••ent FCC policy, which i. to fir.t a••••• a high d.finition --and

not an .xt.nd.d d.finition, or EDTV--tran.mi••ion .tandard.

Following Chairman Sik.'. policy dir.ctive, thi. r.port con.id.r. only

HDTV .imulca.t .y.t.... A .imulca.t .y.t.. i. one in which the .xi.tinq

NTSC broadca.t channel remain. unimpaired (an rcc requirement), and a

.econd 6 KHz channel i. allocated for the tranemi••ion of HDTV proqr....

Thu., a tel.vi.iol\ .tation lIay tran.mit a progr.. in HDTV and NTSC

.imultan.ou.ly.

The .imulca.t approach will permit .y.t.. de.iqn.r. the opportunity to

...k the be.t po••ibl. .y.tem for t.rre.trial broadca.t, and will allow

.tation. to .tart HD ••rvic. only when it i ••conomically advantaqeou. for

th.. to do .0.

Thi. r.port thu. r.pre.ent. a work-in-proqr••• , and invit•• a dialogue on

the cc.plex i ••ue. confronting the indu.try on the timing, pha.inq, and

the co.t of the tran.ition to HD.
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Tha CBS .tudy i. continuinq, and i ••upported by important contribution.

from CBS affiliata .tation., who are providinq data on their pa.t,

current, and projected capital inveatmenta, and on the feaaibility of

addinq a HD tran.mittinq antenna to their tower••

PREMISES AHD aSSUMPTIQNS

A number of important workinq pr_ia•• and financial aa.umptiona have been

made in d.v.lopinq tranaitioft .c.n.rioa. Th.ae .re outlined in Fiqure 1,

liated b.low, .nd diacu••ed in more det.il l.t.r.

(i)

(ii)

( iii)

(iv)

(v)

(vi)

St.tiona in the larqer mark.ta will b. the firat to m.ke

the tr.naition to HO, not unlike the introduction of color t.l.viaion.

Th. tran.ition will b. conducted in ph•••• , with .ach pha•• addinq

to the HD ••rvic. provided by • at.tion. Stationa in larq.r marketa

will complete the tr.naition in • .hort.r time th.n ...ller market

at.tion. who m.y thu. apre.d the c.pit.l inv••tment proqram over •

lonq.r period. fbia .q.in ia aimil.r to the introduction of

Th. labor coat of tr.naition ia 20\ of the inv••tment in c.pital

equipment.

Th. tran..i ••ion .y.t.. ..lected will be .ll-diqit.l .nd thu.

will require. much lower Iffec:tive Radi.ted Pow.r (ERP) th.n current

NISC .y.t... to re.ch the a_ .udience. With. re.ultinq, rel.tively

...11, HD tr.namittinq antenn., the exi.tinq tower c.n b. u.ad.

The initial price. for aqui~nt are ba.ed on developmental and

prototype unit.. Por the period con.idered, with each doublinq of the

number of unit. manufactured, the co.t will fall by 10\ of the prior

co.t.

Exi.tinq plant, atudio, and control roQa audio equipment will be

reuaed, not replaced. It i. furth.r •••umed th.t a atation ba.

pr.viou.ly conv.rtad to at.reo.
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SIMULCAST HDTV TRANSITION SCENARIO
ASSUMPTIONS

• LARGER MARKET STATIONS WILL CONVERT FIRST

• TRANSITION IN PHASES, SPREAD OVER 5-9 YEARS

• LABOR TO INSTALL THE CAPITAL EQUIPMENT:
20% OF CAPITAL EQUIPMENT COST

• TRANSMISSION FORMAT WILL HAVE LOWER ERP
THAN NTSC - SMALLER ANTENNA PERMITS
INSTALLATION ON PRESENT TOWER

• EACH DOUBLING OF HD EQUIPMENT MANUFACTURED
WILL LEAD TO 10% REDUCTION IN PRIOR COST

• EXISTING AUDIO EQUIPMENT WILL BE REUSED, NOT
REPLACED

FIGURE 1 s
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3. PHASEC !MPLEMEnIAT;ON

The introduct~ of a HCIV tran.mi•• ion .ervic. at a IV station will b. a

gradual proc... and will be implemented in phases. Each pha.e prov~d•• an

incremental c.,ability, and build. upon the preceding pha••••

(Figure 2) T~ number of pha••• , and the nature of the capability added

in ••ch pha.e, ••y vary from m.rk.t-to-mark.t or from station-to-station.

Her. is one, atx-pha•• scenario:

Phase A: Netwprk Pass-throuah

This i. the m~mum conversion n.c••••ry to deliver network suppli.d HDIV

programming to ~ market. An addition.l transmitter and ant.nna will need

to b. purchae.d and installed, together with an additional studio­

transmitter liDk, using microwave or fiber optics. Additional satellite

earth station equipment for the reception of network programs, and some

distribution, test, and monitoring equipment will be requir.d. The only

local origina~ion is the in.ertion of station identification

announcement••

Phase B: Local COmmercials

In ph••e B, .d4itional equipment will be .dded by the .tation to allow for

local commercial inserts w~thin the network program••

Pha.e C: Loc.l Videotape ?rogramming

Video tape equipment w~ll next be added to allow for pl.yback of

non-network (.yndicated) programming when the network ia not .upplying

HDTV programs.
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SIMULCAST HDTV SCENARIO
PHASES OF TRANSITION

PHASE

A - PASS-THROUGH OF NETWORK HD PROGRAMS

B - INSERTION OF LOCAL COMMERCIAL MESSAGES

C - PLAYBACK OF NON-NETWORK SYNDICATED
HD PROGRAMS

D - LOCAL ORIGINATION OF HD PROGRAMS

E - COMPLETE PLANT CONVERSION TO HD

F - LOCAL NEWSGATHERING (ENG) IN HD

FIGURE 2 s
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Pha•• 0: Local Studio Orig;~a~ion

A local s~a~ion in this phase b.comes an HDTV' produc~ion facility.

Phase 0 will add equipmen~ to allow local produc~ion to be s~aged,

recorded, edited, and broadcaa~.

Pha•• E: Final plant Conver,ion

Th. entire plant syatema are n.xt upgrad.d, giving the atation full HOTV'

capability. All production and origination, except for n.w! gath.ring, is

in HOTV'. At thia stag. when the n.twork tranamits a program only in HOTV,

the local station will down-conv.rt the signal for the NTse simulcast.

Pha.e F: Electronic News Gathering

This pha •• r.quire. the conver.ion of the Electronic New. Gathering (ENG)

equipment to HOTV'. At this point all local production is effected in

HOTV', and the HOTV' signal will b. down-converted for NTse simulcast.

4. TRANSITION SCENARIO

Th. six ph•••• of conv.rsion id.ntifi.d above are d••ign.d to provide an

increm.nt.l capability with the compl.tion of each

pha... Th. block diagram in Figur. 3 pr•••nts the complet.ly conv.rted

8tation, with .ach pha•• outlin.d.

Ph••• Ai - N.swork pa.s-thrgugh

Show! the acquisition of an ••rth st.tion r.c.iving a .at.llit••ignal.

Th. sign.l i. d.cod.d and rout.d to a .witcher.
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HD S1ATION CONVERSION

BLOCK DIAGRAM
1----------------------------------1PHASE A

1 EARTH RECEIVER 10 STUDIO· TRANSMITIER r=:J 1
1 STATION DECODER INSERTION TRANS LINK & ENCODER TOWER ~ 1

1 1--------- --------------------------1I PHASE B CHARACTER I

I GENERATOR TTl
COMMERCIAL

1 VTRs II

I I

I ISJ::gES~ CON~:~TERI I

I

'--

1-..
~

...I 1 VTRs 1- I

IPHASE-C - - -I I
I IPROGRAM I I _-

I
PROGRAM I I ,

VTRs
I

snLL
STORE

rPHASE-D ­

I' ,

I
1
1
I

I
I

--
I

UOHITORS +
iPHASEF - - - -
1 ENG ~
1 CAMCORDERS LINK

'- - --

FIGURE 3

------~I

-.I VCRs 1..-1 EDIT I
~ SUITE I

________ -J

s
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In this first phase, the switcher need only be of relatively simple

design, to be expanded in later phases.

A station IC is inserted at this point. The signal is then encoded and

fed through the STL to the transmitter and antenna.

Pha•• B: - Local Commercial Inser;ion

Two VTR. for the playback of He commercials are added, feeding an

automation switcher. When only NTSC commercials are available, an

up-converter may be installed, increasing the 525 lines of NTSC.

Phase C: - Local Playback of Non-Network Program,

Requires the addition of program VTR'. and a routing switcher.

Phase 0: - Local origination

Require. the addition of studio cameras, VTR., and a production switcher.

Phas. E: - final Plan; Conversion

Call. for the addition of a down-converter in order to feed HC programs to

. the NTSC tran.mitter for g~ulcast operation•• An HC cart machine for the

playback of cQmmercials i8 added in this pha.e, together with test and

monitoring facilities.

Ph..e f: - ENG

Requires the addition of HC camcorders, VCR., and editing facili~ies.

Existing microwave links wlll be used.


