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mCUTIVE SUMMlRY

The Ottice or baineering and Teohllolou (OIT) is studYiDI the
availability ot speotr_ tor advanced televiaiOll (ATV) syat.a. Allot the
propoMd ATV syst.s nov under conaideratiOil require either DO additiOD&l
apectr., 3 additional MBz, or 6 additional IIIz. The OIT study iDvestiptes
the aVailability ot apectrum 111 blocks ot 3 or 6 MHz within the buds
currently allocated tor terrestrial broadcast ot television.

The study exa.inea poaaibilitiea tor prOYidinl additional apeotru.
adjacent to each channel presently aasilDed and also the larser class ot
possibilities in which the additional block ot spectrum may be located
elsewhere in one or another or the bands allocated to TV broadcasting. A
later phase will 1Dvestiaate the question or whether substantial
improvements in spectrum availability could be obtained through a limited
amount or repacking or tbe TV allotments.

Table 1 suamarizes results so rare Two distances (160 and 300 km) are
tried as minimum separations and give what we believe are reaaonable upper
and lower bounds on the percentage ot stations tbat can be assigned
additional spectrum. The 160-km separation distance (100 miles) would
accommodate the most stations. However, spacings tbis olose would require
that A'tV receivers be able to operate vitb nch lower signal argins than
existing NTSC receivers (6-10 dB vs. 28-_5 dB). This condition may be very
ditticult ror A'tV technology to acbieve. On tbe otber band, the 300-km (186
miles) spacing approximates the current IfTSC cocbannel minimum seParations.

The tabulated nationwide percentages were tound by a computerized
exploration or assicaaent possibilities aaaU8inl no restrictions (~, UHF
taboos) on augmentation channel assignments other tban coohannel and
adjacent channel constraints. While this asa.ption may be reasonable tor
new ATV receivers, SOlIe additional restrictions, such as the 1JIage taboo,
may continue to be necessary to protect existing RTSC receivers. This would
result in some reduction in tbe number ot stations tbat could be
accoDodated.

In generating the tabulated values it vas also aas.ed that the
appropriate protection tor canadian and Mexican stations is the saae aa tor
those ot the U.S. Present international workinl &lre_ents provide
signiticantly greater protection and, it such protection is maintained,
would decrease the number or stations acco-modated.
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Table 1: LARGEST PERCEBTAGE OF REW ASSIO...-rS FOtJRD POSSIBLE RATIORWIDE

The mini.um ..paration distanoe tor adjaoent speotrum
assignments is 96 JaIl (60 ailes) in all oases below.

STATIORS ACCOMMODATED
AK>UNT FOR MIRlMOM SEPARATIOR

OF ADDED AS IRDICATED:
SPECTRUM 160 JaIl I 300 JaIl

(MHz) (100 .i) I (186 mi) CONDITIORS
---~-----I-----------I------------I---------------------- ---------------------

3 I 77S 2~

6 I 63S 17~

I
. 3 I 94S 50~

6 I 84S 38S
I

3 I 100~ 77S
6 I 96S 60S

Added apeotrma is contiguous with the
ourrent usignment ot each station.

VHF stations aupented in VHF; UHF in UHF;
oontiguous assignments wherever possible.

VHF stations may be augmented in UHF and
vioe-versa; no preferenoe tor contiguity.

or partioular ~portance is the taot that many of the stations not
acco_odated in the Table 1 analyses would be in major cities. The
tabulated peroent...s are the result ot at~pts to make the greateat nuaber
ot assignments nationwide without speoial reaard tor stations aerYina .ajor
oities. We have DOt explored oonditions under whioh all stations ot _jor
oities can be aooo.odated, or the extent to which both nationwide and .ajor
oity requir_ents can be met sllllultaneouly. However, it aasilDllent
oriteria are unitormly applted in all areas, the results tor _jor oities
..y be signitioantly less than tor the whole country, as indicated by the
sample results below:

Table 2
SAMPLE RESULTS IN 10 MAJOR CITIES

WHEN LARGE NUMBER OF ASSIGNMERTS IS SOUGHT FOR RATIOR AS A WHOLE

Conditions: Assignment criteria applied uniformly in all
parts of the country; VHF statiOGs a\1lllented with VHF
speotrlll and UHF with UHF; contilUOus au1gnllents wherever
possible; adjaoent channel Hparat10n of 96 k:aI (60 III1les).
Column headinsa show oochannel separation and augmentation
ohannel bandwidth.

AREAS OF
IRTEREST

PRESERT
NO. OF

STATIONS

PERCErT OF STATIORS ACCOIlfODATED
6 MHz J 3 MHz

160 k:aI I 300 JaIl J 160 km I 300 k:aI

--------------1------------1---------1---------1---------1--------
Major oities I
United States I

116
1760

- 2 -

59J
84S

28~

38S
35~
50S



The study conoludes that if 100S ot ex1stina TV stations are to be
acoo.-odated with added speotrum tor ATV. the teohnololY IlUSt allow
operation at substantially reduced int.rterenoe protection ratios;
alternatively soae reduotion in service areas would have to be accepted. It
is not olear that these are realistic conditione tor growth ot an ATV
servioe.

Additional work now planned will take into aooount certain taboos (to
proteot current TV receivers) and w11l ...k to lIIprove results throUib a
l1aited _ount or repacking. that is. by lI1Dor adjuatJIents ot ohaDDel
allotaents. This .ttort will look tor aTs to !Dor.... tile peroentap or
stations that can be liven ATV aup_tation speotru. with less severe
ahort-spacina than associated with the results presented here.
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DTRODUCTIOR

General

The availability ot apeotrUII tor MVlUloed television servioes is a
prinoipal conoern ot a proceedilll ourrently betore tbe Cc.llisaion. In July
1987, the COIlIIiaaion i ••ued a Rotice or IMP.1rY bel1DD11l1 an investiption
ot the isauea ariaiq troll the potential introduction ot advanoed television
(ATV). 1/ In partioular, tbe ee-iaaion i. concerned with the poaaible
t.pact thia new service would bave on tbe exi.tiq television broadcast
service aDd on tbe C~issiont s sp8ctr18l allocation and television channel
allotment polioies.

The study reported bere explores the availability ot additional
speotr18l tor ATV in the trequency bands ourreDtly allocated tor terrestrial
TV broadoastilll. ~/ Tbe additional apeotr. would 00lle tro. UHF channels
_de available by elt.inating certain re.trictions now lIIposed by tbe
so-called "UHF tabooa- and by reduoing the posrapbical separation DOW
required between coobannel and adjaoent abannel usisaents. This ..siq ot
assi~ent criteria requires technological ~prov..ents in television
tran8llission &yst.s and receivers. In partioUlar, new ATV teobnology .ust
provide substantially better interterenoe rejection characteristios tban tbe
ourrent JfTSC system.

ATV SYstems and SpectrUII Options

A variety ot ATV syat..a are under c1evelo..ent. EDmples are liated in
Appendix A. In pneral, the.. ayst.a tall into three broad oategories:
(1) tbose that can operate within a ainale 6-111z channel, i.e., no
additional spectrWl is required; (2) thOR that require an additional 3-MBz
channel; and (3) those requiring an additional 6 MHz.

Speotrum availability is a concern eVeD tor 80IIe syste.s designed to
operate witbin 6 MHz. Altbough aa.e or these are ca.patible with exiating
RTSC receivers and do not require additioul speotrum, others are not
compatible. Preservation ot existing service duriq implementation ot such
systems would necessitate simulcasting in a separate channel trom the main
NTSC TV channel.

certain of the ATV systems requiring additional spectrum ot 3 or 6 MHz
also require that the additional speotrum be adjaoent, or contiguous, to the
eXisting TV channel. A description ot bow channels _y be expanded witb
contiguous spectrum is given in Appendix B. Some ot the limitationa aaaooiated
witb expanding existilll TV cbannels with Mditional oontiguous speotrum can
also be seen in Appendix B. This study inve.tiptes the availability ot
spectrum tor both oontiguous and non-contiguous apectrum options.

1/ see Notice ot Inquiry in MM Docket No. 8'7-268, 2 FCC Reobrd 5125 (198'7).

1/ The availability ot spectrum in other bands (L,L. 2.5 aDd 12 GRz) is not
addressed, and no attention is given to proposed ATV systems tbat would
operate within the 6 MHz presently assigned sinoe they do not pose a
speotrum availability problem.
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ORGANIZATION at THE OiLYSIS

'-..-- '!'he availability of spectrum tor ATV is explored tor a ranp of
possible minimum separation distanoes and a variety ot oonditions related to
the frequenoy separation between ourrent and DeW assilDllents. The special
oase of oontiguous suppleaental channels is eDltined as well as aore pneral
cases in which suppl_ntal speotrum _y be _parated froll ourrent
assiguents. J/ Future work will inveat1pte the question of whether
substantial 1IIprov.ents in spectrum a'Yallability oould be obtained by
adjust.ents in the present table of TV allot.ents.

Methodology

'!'he investiptions are made usins a ca.puter prosr-. The prOIl"_
explores possibilities for additional aaaisn-ents nationwide, taking into
aooount oonstraints due to stations of C&Dada and Hex100 and land lIobile
reservations. The prosru tries to find the larpst n\llber of stations that
can be acoolDlllOdated nationwide. No preferences are liven to the coverase of
larse urban areas.

The lIethod used in the study is necesearl1y heuristic rather than exaot
because the number of possible ways to ake assignments is too larse to be
exuined completely, e'Yen by cOllputer. The difficulties are easily
appreciated: Sinoe we cannot construct and indiVidually evaluate e'Yery
possibility, we IlUst select a particular station for the first aasiguent
and proceed sequentially. However, assilJlll8nts made early in this process
lIay later preclude matins assignments to other stations. To.ake a larse
number of assignments it is necessary to JUke a sood (in the sense of
ultimately successful) ohoice of the order in which stations are addressed.

'!'he method orders stations acoording to the apparent diffioulty of
findins a supplellental ohannel for them, and assignments are then .ade where
possible to the stations in this order. The supplemental channel chosen tor
suooessive stations is one which, looking ahead, seems minill8lly to arteot
subsequent choices. Atter all stations have been addressed in this way, the
entire process is repeated uains different reordering oriteria and different
look-ahead techniques. Finally the largest number of stations aooo.-odated
in these trials is accepted as an esti_te of the largest possible n..-ber of
stations. These methods and their application to television allocations are
desoribed by William Hale [1].

11 Augmentation by spectrUIII in the .... band and close in frequenoy to the
ourrent assignment ..y be desirable e'Yen if DOt absolutely required.
Probl_s l18y otherwise arise fre. radio propaaation differenoes between the
two component channels, and praotioal TV receivers ..y not be able to
reconstruot the desired high quality ATV display. Difficulties ot this kind
are expeoted to be greater when there is wider separation in frequency
between the main channel and the aupentation speotrum. The effeots of
these considerations are partially explored in this study by oc.par1n&
speotrum availability in the absenoe of frequency separation constraints
with availability under the condition that augmentation spectrum must be
from the same band as the existing assisnment (~, VHF stations aus-ented
in VHF and UHF stations in UHF).

- 5 -



J.,

The total nuaber or assignaents lI&4e in the OOIIputer runs are
sipiticant as indications ot what can be achieved by oertain broadly

'- outlined assi8Dllent stratel1es but are 1... -.tul as speoitic assi8Dllent
plans. Many iJlportant details, suGh as cover..e ot _jor cities and
trequency separation between DeW and current auillUlents, would Deed to be
considered in developins aotual asslpaents plans.

RaDle ot Assumed DistlDce Separations

TV allot.ents are dete~iDed in part bf the ability ot television
reoeivers to rejeot UDdesired sipals 10 fayor or the desired s1pal (DIU
ratio). For instance, all stations IlUSt be loaated in such a .., that thoae
operating on the ..e ChaDnel or adjacent abaDDels are ..parated by certain
.iDi.... distances; otherwise receivers would Dot be able to rejeot the
undesired cochannel and adjacent channel silD&ls. III addition, certain
ooabinations ot UHF channels are assigned only at specitied minu..
distanoes trom one another because UHF reoeivers are partioUlarly
susoeptible to interterence frOll these OOIIbinations in any particular area.
The resulting allocation oonstraints are known as UHF taboos. !/

This stUdy preaUll8s that advances in the technology tor deliverins iTV
service may allow the ainimum distance ..parations tor ATV atatioD. to be
l.ss than those currently required. Th. UHF taboos have been ipored. ~/

Only the separation distances required to reduoe adjaoent and cochannel
interferenoe were observed.

To refleot the possibility ot closer oochannel apaoings tor ATV
stations, spectr_ availability is eX8llined over a range ot miDi.. required
separation distances. The study tinds an approxiate upper bound on the
peroentage of stations that can be assigned additional speotrum under
minimum separation criteria ranging trom 300 laD (186 ailes) to 160 IaI (100

!/ The UHF taboos and associated min1llua separation distances to the nearest
kilometer (or mile) are (see FCC Rules [2]):

(1) Intermodulation, oross-modulation and halt-IF (n + or - 2, 3, 4, and
5 ohannels): 31 laD (20 miles);

(2) Local osoilator (n + or - 1 channels): 96 laD (60 m11es);

(3) IF beat (n + or - 8 channels): 31 laD (20 miles);

(4) Sound image (n + or - 14 channels): 96 kID (60 aUes);

(5) Picture image (n + or - 15 channels): 120 laD (15 II1les).

2/ The charaoteristics ot the existing population of TV receivers, boweYer,
oannot be ipored. Accordingly, OIT undertook a separate study ot the
1aaunity ot existins TV receivers to ATV ailD&ls (aee reterenoe [3]). !bis
stUdy concludes that through oaretul design ot iTV transmisaions, -.Dy ot
the current taboos lI&y not need to be applied. Nevertheless, this matter
will have to be examined more closely when aotual ATV equipment beoomes
available for test.
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11l1es). The distance or 300 km was obosen to represent the present RTSC
oochaDDel lIinill\lll ..paration distanoe. 11 ClOMr spacinp were tried UDtil,
at 160 km, it beaue poaaible under oertain oonditions to ao~te 10~
ot stations. (To obtain this full aooo_odation at 160 kIl it is necessary
to suppl_ent SOlIe VHF stations with speotrum in the UHF band and
vice-versa. )

Although separations as _all as 160 kit (100 lliles) were investigated,
substantial questions ....ain about whether it is realistio to consider
aking ooohannel usi_uts this 010... &lob spaoilll8 woUld require that
An receivers be able to operate with _CIb lower sipal -.rgins than
existilll RTSC receivers. ftSC service eztencla to at least about 61& kit (~
lI11es) without interterence troll ooobannel atations with today's~
spaoing requir_ents. To provide the ... OO'ferap tor An atations
separated by only 160 kit, receivers IlU8t be able to operate with • up81
arlin of only 6-10 dB in plaoe or the 28-Jl5 dB argin typical of lft'SC
reoeivers. This condition lIay be very dittioult tor ATV teobnolou to
achieve, and shortoOllinss in this respect would resUlt in reduced servioe
areas.

It stations are 8110lled to be pocraphioally oloser to one another than
they are at present, the new ATV broadoaatiq teobnolou JIWIt provide
lIIprovements in the interterence rejeotion capability ot TV receivers.
Receiver obaraoteristics in this respeot are determined by tests in which
the desired-to-UDdesired (DIU) sipal ratio at the input of the reoeiver is
oorrelated with TV picture quality u rated by observers. The tests are
made under laboratory conditions in which the desired and UDdesired sipal
inputs can be varied to stUdy the full .ranp of conditions that II1ght be
presented to an actual receiver. Teats on lft'SC receivers have been
oonducted in this way on a n\Dber ot ocoasions in the past. In 19119,
JTAC 11 provided data in this torm to asaist the FCC in early deoisions
ooncernins TV broadcast allooations [II]. In a ca.prehensive stUdy of
enlineering factors underlying the allooation of frequencies for TV, TASO JI
conduoted turther tests ot this kind in the late 1950s [5], and a syst_atic
presentation of these TASO resUlts appears in an FCC technical report ot
1960 [6]. Similar tests were ..de by the FCC in 1983 [1] and again in
198'7 [8]. (The 1983 FCC tests were ••de in oonnection with a prototype
advanced technolou receiver, and those ot 1987 wereconoerned with RTSC
receivers in relation to the UHF taboos.) Data in this or equivalent torm
for competing ATV prototypes is needed to support decisions on speotrum
allocation.

!I The distanoe or 300 kIl (186 II1les) is an approxi_tion ot the current
minillUBI required separation. In taot, the 111m... separation reqUi.....ts
range between 2JJ8.6 IaI (15JJ.5 lIiles) and 353.2 kit (219.5 1I11es) dependiq on
geographical area and trequency band. See Section 13.610 ot FCC RUles [2].

11 The Joint Technical Advisory eo..itt.. (JTAC) oonsisted ot representatives
ot the Institute ot Radio Ensineers (IRE, a predecessor of the IEEE) and the
Radio Manufacturers' Associat1on (RMA, predecessor to the EIA).

jl The Television Allocations StUdy Organ1zat1on (TASO) was established by
the television industry 1n 1956 responding to an FCC request.
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In application to allocation cleoisioas, the DIU ratio required by
r.oeiv.rs is oo.pared to the prediot.d ratio betw••n r.ceived silDAls. A
ahannel &ssisa-.nt ot tnter.st is per8i.aible it the predioted DIU ratio is
at least as gr.at as the one required by receivers. The prediot.d ratio
depends on the distano...paratina tile two atations; tbe required ratio is
tbat determined by receiv.r tests like tIlo.. pert0r8ed by JTAC, 'lASO and the
FCC on tbe oooasions ..ntioned. rables relating separation distanoes to
predioted DIU ratios are pr.sented in lppendix C. The prediotions are _de
trom proPAgation curv.s contained in tbe FCC rules [2]. 'lbe ratios
tabulated are l18dian values; aotual ftlues vary in ways that can be
described statistically.

Data Base

The data base used tor the analysis oona1sted ot 1760 TV stations trc.
the CoIIIDission's recorda as ot June 1988. ot th.se, 706 vere VHF and 105_
were UHF. 'lbe data base inoludes (1) licen..d stations, (2) prospective
stations with valid construction per8its and (3) pending applioations that
bave been acoepted tor tiling. Prot.otion also was provided tor wstina
land mobile operations on obannels 111 thro\llb 20 in eleven lIajor urban
areas. jl Existing Canadian and MexiO&D '1'V alloblents w.re treat.d. as
requiring tbe .... proteotion as U.S. allobl_ts but DOt reqU1r1nl
additional apeotrlll tor An purposes. Low power television (LPTV) and
translator stations were not inoluded in tbis data baas due to their
seoondary status. 'lberetor., it is possible that SOlIe autboriz.d LP'l'V
stations may oontliot witb certain potential ATV aasilDllents.

RESULTS

Qontisuous Spectrum

The tirst set ot analyses addr.sses lTV syst_s that require
auamentation witb oontiguous spectr~ ot eith.r 3 or 6 MHz. Table 3
presents tbe results ot these analyses tor II1nilnal separation distanoes
betwe.n 300 kill (186 II1les) and 160 kII (100 1I11es) in 10 km int.rvals
(approxi_tely every 6 miles). The required (lIin1J11U1D) separation between
adjaoent channel assilDllents is 96 km (60 .iles).

The numbers tabulat.d are appron_te upper bounds on bow .any stations
oould be assigned supple.ental spectrua. In each case a list ot ..s1pMnts
saUsty1ng tbe separation distance oonstraints was aotually g8Derat.d by the
procedure described above wbiah tends to Md.ize the number ot ..siIDJMDta.
SiDce these assilDllents do in tact satiaty the constraints, at least this
-.oy can be ade; sinoe the procedure is b.uristic rath.r than
_theaatically ideal, it is possible that SOlie additional stations oould be
aocommodated.

jl Cbannels tor thirteen areas are list.d in Section 90.303 ot the
Co_ission's Rul.s [2]. However, tbe obannels listed tor Clev.land and
Detroit are not in use because the concurr.nce ot canada bas not been
obtained.
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Table 3 shows that 77S ot all statioDS oould be provided with 3 MHz ot
contiguous speotr~ (63S it 6 MHz is provided) it the II1Di.. coabarmel
separation is reduced to 160 laD. It, on the other band, ourrent cocbannel
separation requir.ents are retained, only 22J ot all stations oould be
aooollllOdated witb 3 MHz ot speotrum (17S it 6 MHz is provided).

Table 3
HUMBER OF STATIONS WHERE CONTIGUOUS SPECTRUM ClJf BE ASSIGnD

MIlfIMUH J HUMBER OF ST1TIOIS POR WHICH COITIGUOUS
SEPARATION I SUPPLBMBIITAL SPECTRUM IS AVAILABLE

DISTANCE I 6-MHz Suppl..nt I 3-MHz Suppl8Mnt
km miles I VHF UHF Total I VHF UHF Total
------------- -------------------------- -------------------------
300 186 24 271 295 (17S) 37 358 395 (22S)
290 180 29 29" 323 (1.> 43 387 430 (24S)
280 174 38 317 . 355 (20S> 53 413 466 (26')
270 168 50 359 409 (23S) 68 467 535 (30S)
260 162 62 389 451 (26'> 82 506 588 (33S)

250 155 75 Jl20 Jl95 (2.> 98 5Jl5 6J13 (37S)
2JlO 149 83 439 522 (30S) 106 565 671 (381.>
230 1Jl3 9Jl 473 567 (32S) 122 600 722 (41"
220 137 114 523 637 (36'> 144 651 795 (1I5S>
210 131 150 558 708 (40S) 192 692 884 (50s>

200 124 192 602 794 (Jl5'> 24" 738 982 (56"
190 118 233 651 8M (50'> 294 785 1079 (61S>
180 112 263 690 953 (54S) 346 823 1169 (66S)
170 106 295 722 1017 (581) 392 855 12J17 (71S)
160 100 336 773 1109 (63S> 448 goO 1348 (17S)
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Suppl.entarl Chlnn.l•• lot Beoe.aaril, Conticuous

The seoond .et ot aDalyse. addre.... ••• 1D wb1ch the add1tiOD&l
.peotrum doe. not baTe to be oontipoua. Tabl•• J& throUlh 6 pr• .,nt the
r ••ult. ot the.. aDal,.... tor the aM! NDP or coohaDllel ..paration. aa waa
used in d.Telopilll r.ault. tor the PI"!Yioua .se (Table 3) wher. contipoua
.peotrum i. reqU1Nd. 'l'be reqU1Nd ..paratiOD between adjacent obunel
...ilDJl!nt. i. 96 ka (60 mll•• ), alao t!M ... as betore. 'l'be tabl•• 112 the
seri•• beSinniq witb Table 3 are th.retore parallel ntb re.peot to
separation d1.tuoe.; tbe tables ditt.r ntb re.peot to tbe oonstrunt.
1IIposed on choioe ot frequenoy.

Table. 4 throUlh 6 desoribe prQll'eaaiT.ly -are r.striotiTe condition.
on choioe ot tl'equenoy. 'l'be 110I" reatriotiT' condition. re.ult 1D tever
.tations beiq aoooBOdated, but the Pl'OCI'•••ion i. alao in the d1rection ot
oonditions that may be more easily satistied in praotioe.

o Table 4 shows the result. wben the only limitation. on frequenoy
a••ignment. are that tbey be witbin the band presently allocated
tor terrestrial TV broadca.tiq and do DOt violate ooOhannel or
adjaoent ebaDnel di.tanoe constraint.. It is tound tbat 100S ot
all .tation. can be provided with 3 MHz ot supplemental speotrum
e96J it 6 MHz i. provided) it the 1I1D111U111 ooohannel separation
distanoe tor the ATV stations is recluoed to 160 0. It, on the
otber band, ourrent ooobannel ..paration requir81eDt. are retuned,
only about 77J ot all .tation. oould be acoo..odated with 3 MHz ot
supplemental .pectrum (60J it 6 MHz i. provided).

o Table 5 shows the re.ults when a preterence i. given to making as
many contiguous a••ignments· as po••ible. In teras ot pero.ntal!
aooo_odation, only a .light 10•• i. caused by this special
oondition on choice ot trequenoy. lie see that alao.t 100S ot all
station. oould .till be provid.d with 3 MHz ot .uppl...ntal
spectr\lll (95S if 6 MHz is provid.d) it the ooobannel ..paration
reqU1r81ent is reduced to 160 0. It ourrent .eparation
requirement. are retained, only 76S ot all stationa O&D be
acoomllOdated w1th 3 MHz of supplemental .pectrum (5 9S it 6 MHz is
provided) •

o Table 6 shows tbe consequenc.. ot requiring that suppl...ntal
frequency aaaisn-ents tor VHF atation. be in the VHF band and
supplemental assignment. tor UHF atations be chosen 112 the UHF
band. Preterenoe is still giv.n to oontiguoua a.sigDll8nts. lieI"
we observe that 911S of all .tations caD be provided with
suppl.ental spectrum (&liS it 6 MHz i8 provided) it ooabarmel
separations as close as 160 0 are allowed. Under ourrent II1n1lNm
separation requirements, bowever, only 50S of all stations can be
accommodated (38,J if 6 MHz is provided).

Table 7 1s includ.d to emphasiz. th. taot that r.sults tor _jor citi••
•hould not be expected to look like tho.. tor the nation as a whole. V.
have not explored oonditions under which all .tations ot _jor cities caD be
acoo.odated, or the extent to which both nationwide and lIajor city
requirements can be met .imultaneously. However, if assignment criteria are
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uniformly applied in all areas, the results for "Jor cities may be
s1lnificantly less thaD for the whole co_try, as indicated by the ..ple
results presented in Table 7. The table ahows the fallout in seleoted .ajor
oities or ooaputer runs that IILve no special preferenoes to th.. The
oOllputer runs involved are those oorreapondina to Table 6, in which VHF
stations are aupented in VHF and UHF stations in UHF.

Table II
HUMBER OF STATIOIS VBBRE UHF OR VHF SPlcrRUM CAlf BE ASSIGIBD

Conditions: VHF stations 8&1 be aUlllented in UHF aDd
vice-versa; no preferenoe for contiguous speotrum.

MINIMUM I lUMBER OF STATIONS ASSIGIED SUPPLEMENTAL SPECTRUM
SEPARATION I

DISTANCE I 6-MHz Suppl.ent I 3-MBz Suppl..nt
Iaa m11es I VHF UHF Total I VHF UHF Total

-------------1-------------------------- ~--------------------~---
300 186 I 536 522 1058 (60S) 605 751 1356 (77S)
290 180 I 553 556 1109 (63S) 626 773 1399 (79S)
280 174 I 560 593 1153 (66S) 642 810 1.52 (83S)
270 168 I 578 650 1228 (70S) 648 851 1-99 (85S)
260 162 I 597 677 127- (72S) 656 888 154_ (8as)

I
250 155 I 604 718 1322 (75S) 662 920 1582 (90S)
240 149 I 614 752 1366 (7as) 675 936 1611 (92S)
230 143 I 627 784 1.11 (SOS> 676 964 16110 (93S>
220 137 I 6110 842 1482 (8.S> 677 985 1662 (94S>
210 131 I 655 873 1528 (8'7S> 686 1007 1693 (96S>

I
200 124 I 658 917 1575 (89J) 698 1022 1720 (9as)
190 118 I 666 944 1610 (91S> 702 1030 1732 (9SS)
180 112 I 677 965 1642 (93" 705 1042 1747 (99.3S>
170 106 I 678 979 1657 (94S> 706 1048 1754 (99.7"
160 100 I 691 992 1683 (96S> 706 1054 1760 (100S>I

- 11 -



Table 5
lUMBER OF STATIOIS WHlRE UHF OR YBl' SPECTRUM ClJf BE ASSIGDD

Conditions: VHF stations ., be aupented in UHF
aDd Yioe-versa; as 11&I17 oontiauous chaDDels as
possible are assigned betore prooeediDg to make
otber ass1snments.

MIlIMUM I lUMBER OF STATIOIS ASSIGIIED SUPPLBMlITAL SPlC'rRUM
SEPARAT101 I
DISTAICE I 6-MHz Suppl_ent I 3-MBz Supple-ent

kID m11es I VHF UHF Total I VHF UHF Total

------------- --~----------------------- -------------------------
300 186 505 536 10)&1 (5_> 581 756 1337 (761)
290 1&> 522 569 1091 (6~> 606 785 1391 (7_>
280 174 533 610 1143 (65S) 613 815 1~8 (81S>
210 168 555 652 1201 (6_> 623 857 1J180 (8J1S)
260 162 561 694 1255 (nS) 635 884 1519 (86S)

250 155 571 128 1299 (7J1S) 641 915 1562 (8_)
240 1)&9 587 753 13JW (76S> 660 9J15 1605 (91S>
230 143 598 198 1396 (1_> 663 962 1625 (m>
220 137 613 853 1!166 (83S) 671 985 1656 (9J1S)
210 131 625 888 1513 (86S) 611 1003 1680 (95S)

200 124 639 925 1564 (89S) 689 1019 1108 (91S)
190 118 645 952 1591 (91S) 696 1026 1122 (9SS)
1&> 112 660 969 1629 (93S) 102 1044 11116 (99.2S)
110 106 661 987 1648 (9JtS> 102 1049 1751 (99.5S)
160 100 615 1002 1617 (95S> 106 1053 1159 (99.9S)
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Table 6
lUMBER OF STATIOIIS WBERE SAME-BOD SPiCTRUM CAl BE ASSIOIBD

Conditions: VHF stations aUlllented vithin VHF, and UHF
vithin UHF; preferenoe giTen to contiguous speotrum.

MINIMUM I HUMBER OF STATIONS ASSIGRED SUPPLEMEKTAL SPEC'rRUM
SEPARATION I

DISTANCE I 6-MHz Suppl.ent I 3-MHz Suppl_ent
kID ml1es I VHF UHF Total I VHF UHF Total

------------- -----------------~-------- -------------------------
300 186 47 626 673 (3.) 70 811 881 (50s)
290 180 60 656 716 (.11) W1 849 936 (531)
280 17J1 72 698 770 (4'1) 106 873 979 (561)
270 168 88 733 821 (.71) 125 906 1031 (591)
260 162 111 764 875 (501) 150 929 1079 (611)

250 155 131 799 930 (531) 183 956 1139 (651)
240 149 146 819 965 (551) 211 985 1196 (681)
230 1Jl3 171 864 1035 (591) 2117 997 121111 (711)
220 137 201 899 1100 (631) 282 1017 1299 (741)
210 131 254 925 1179 (671) 356 1029 1385 (791)

200 124 297 962 1259 (721) 416 10411 1460 (831)
190 118 343 976 1319 (751) 474 1045 1519 (861)
180 112 377 995 1372 (781) 516 1053 1569 (891)
170 106 1105 1004 11109 (801) 559 1054 1613 (921)
160 100 453 1027 1480 (841) 601 1054 1655 (941)
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Table 1
SAMPLE RESULTS D MAJOR CITIES

WHEN A LARGE lUMBER OF ASSIGIMDTS IS SOUGHT FOR NATIOR AS A WROLE

Conditions: VIIP' stations aupented with VIIP' speotrUII
and UHF with UIIP'; contipou aaa1lD114tnts wherever
possible; adjacent channel separation ot 96 laD (60 1I11es).

The nUllber or stations aoo~ted in partioular oities
does not always vary consistently v1th nu.ber aooo..odated
nationwide. This retleots the taot that the OOIIputer ruDS
were targeted on tbe nation as a wbole.

HUMBER aF STATIO.S PROVIDED 6-MBZ SUPPLIMDTAL
SPECTRUM AT IIDIC1TED COCBADEL SEPARATION

HUMBER OF 160 kill 200 laD 250 laD 300 km
CITY STATIONS (100 m1) (124 mi) (155 m1) (186 mi)

New York 12 5 0 1 0
Los Angeles 15 9 5 4 5
Chioago 13 9 8 5 2
Philadelphia 10 5 2 1 0
san Franoisoo 13 8 1 6 8

Boaton 10 4 2 2 0
Detroit 1 3 0 0 0
DallaslFt. Worth 15 11 10 10 9
Washington DC 10 6 5 1 0
Houston 11 9 9 9 8

.,
Nationwide 1160 1.80/84, 1259/12' 930/53' 613/3.

troMBER or STATIOIS PROVIDED 3-MHZ SUPPLBMDTAL
SPECTRUM AT DDICATED COCBADEL SEPARATIOI

troMBER OF 160 laD 200 laD 250 kID 300 kID
CITY STATIONS (100 mi) (124 mi) (155 mi) (186 mi)

New York 12 6 4 2 1
Los Angeles 15 12 10 8 5
Chicago 13 10 9 8 2
Philadelpbia 10 6 4 0 1
san Frano1soo 13 9 8 8 8

Boston 10 1 6 4 3
Detroit 1 • 3 1 1
DallaalFt. Worth 15 14 11 10 9
Washington DC 10 8 6 3 3
Houston 11 11 10 9 8

lationwide 1160 1655/94' 1460/83' 1139/65' 881/50'
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COICLUSIOIS

ATV syst_s .at be able to operate at Nduoed .1D1JIuID separation
distanoes. It the .iD111U111 separation d1.tanoes ot the ourrent FCC rules are
retained, it is ~ssible to ao~te all TV stations.

ATV slst_s .uat bave substantialll better interferenoe rejeotion
charaoteristios than uisting lfTSC slst... SbortOOllinp in interterenoe
rejeotion capabilitl 1IOU1d result in Nd\IctiODS in ..rvioe areas, and suab
reductions would have the sreatest 18paot on troadoast TV servioe in the
_jor cities. (ATV 8Jst_s .ust also be desiped to avoid interter1Dg with
servioe provided by existing ITSC stations.)

ATV syst_s that reqUire a oontinuous span ot 9 or 12 MHz oaDDot be
aQoc.modated without a restruoturing of the pre..nt broadoasting slst_ and
allotment table. ContilUous spectrU8, i.e. speotrum adjaoent to current
assignments, is available to no more than about 80J ot existing TV stations
under any conditions that seem realistic.

Further work is needed to investicate possibilities tor acea-mQdation
ot all stations with lIOre tavorable spacinl by sa.e desree ot repackinl,
that is, by minor adjustments of channel allotments.
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APPENDIX A

EXAMPL~ OF THE ATV SYSTEMS UBDER DEVELOPMENT

SaDe ATV systems caD operate within a siaale 6-MHz channel. Such syst_s
would not require extra .peotr~ exoept tor tile purpose ot sillU1taneoualy
broadoasting an I'l'SC and an ATV sipal. The list below is trom R. IC. Jurgen,
"Bigh-detinition Television Update", IEBB Speotr_, April 1988.

SINGLE-CBADEL SPECTRUM
SYSTEMS INDUSTRIAL DEVELOPER REQUIREMEIT (MHz)

ACTV DC, RCA, SArnott 6

Bandwidth- MIT 6
effioient

Fukinuki Bitachi 6

HD-ITSC Del Rey Group 6

Reoeiver- MIT 6
oompatible

SuperNTSC Faroudja Labs 6

Yasumoto Matsushita 6

Systems requiring more than 6 MHz tor tran8llission are:

WIDE-BAlDVIDTH
SYSTEMS INDUSTRIAL DEVELOPER

HDMAC-60 North American Philips

MUSE NBIC, Japan

HDV-MAC Soientifio Atlanta

SPECTRUM
REQUIREMENT (MHz)

9.5

10

10.7

The systems above Deed contiguous speotr_ in contrast to certain others.
Others (below) oould be iJlplemented with eeparate aupentation ohannels
seleoted in a way to minimize potential interterenoe.

DUAL-CBADEL SPECTRUM
SYSTEMS INDUSTRIAL DEVELOPER REQUIREMENT (MHz)

Glenn N.Y. Institute of 6 + 3
Technology

AT&T Bell Laboratories 6 + 6

BDNTSC North Amerioan Philips 6 + 6



APPDDIX B

HOW CHARRELS MAY BE EXPARDED WITH CONTIGUOUS SPECTRUM

Contiguous spectrum is required tor a nu.ber ot the ATV syst.s UDder
development, including IDIUC-60 (Horth !IIerican Philips), MUSE (1OIlC, Japan),
HOi-MAC (Scientitic Atlanta).

Suitable plans tor chaDDelization with oontisuous spectrum involve aoae
OOIIplezities because ot gaps in the TV broadoast spectrta. For eDIIple,
channel 4 can be aupented by oontiguous apeotrUII overlapping channel 3 (the
lower adjaoent channel), but channel 5 -.t be aU8Jlented by oontiguous
spectrum overlapping ohannel 6 (upper adjacent).

u'_'_'_'u'_'_'u'_'_'_'_I_'_'_'u
, 02 03 04 05 06 07 08 09 10 11 12 13

u'_'_'_'_'_'_'_'_'_'_'_'_'_I_'_'_'_'_'_'_I_'_'_lxx
14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

xx'_'_'_'_'_'_'_'_'_'_'_'_'_I .. and so on to •• ,_'xx .
38 39 40 41 42 43 44 45 46 47 4H 49 50 69

Four approaches to annexing oontiguous speotr\ll to exiating channels oan be
distinguished, aa lllustrated below. The last approach, labeled "Upper or
lower", allows by tar the largest nUllber ot wideband channels.

UPPER: Adding upper adjacent
spectrum ia not poasible tor
about 215 existing stations
nationwide.

LOWER: Adding lower adjacent
apectrum is not possible tor
about 225 stationa.

Channell

...~~~ ---=----::------
1-1 Channel 1

H+1

UPPER AND LOWER: Uaing both
upper and lower haa
disadvantages ot both.

..._- --~~-~--,-_ ...
1-1 Channel 1 1+1

1+1

UPPER OR LOWER: AsaUlling a systell
in which either can be used • • • • • • • • •• , , ••••••••••
obtains the advantages ot both. 1-1 --~C~h-an-n-e~l-I--



APPBlfDII C

TABLES RELATING SEPARATION DISTARCES TO DIU RATIOS

I» order to abare the aaae channel, two atations should be separated by a
distanoe suftioient to aake the other silDal relatively small everywhere
within either's servioe area. Tables in this appendix relate separation
distanoe to the ratio between respeotive sisnals expeoted at speoitio
reception distanoes trom the desired station. The aborter the reoeption
distanoe, the larler the predioted desired-to-undesired (DIU) ratio; greater
separation distanoes also provide greater DIU ratios.

Tables C-1 through C-3 are tor low VHF (ohannels 2-6), high VHF (channels
7-13), and UHF (ohannels 14-69) respeotively.

The values tabulated are medians with respeot to variations trom plaoe to
plaoe. The standard deviation ot these variations may be esti_ted as 11 dB
tor low band VHF (ohannels 2-6; 54-88 MHz), and the standard deviation is
greater by about 2 dB tor every doublinl of frequenoy. These estiKtes are
made assuminl that variations in desired and undesired signals are
independent. The value tor low band and the esti_te of frequenoy dependenoe
oomes from a report by John Elli entitled -Radio Propagation above _0 MC
over Irregular Terrain", Proc. IRE, Vol. -5, No. 10, Ootober 1957.



DIU (in dB) AT IlfDICl'lED CONTOUR DISTANCE
SEPARATION (oontour distanoes in kilometers)
DIST (JaI) 32.0 40.0 _8.0 56.0 64.0 12.0 80.0 88.0 96.0 104.0
----------------------------------------------------------------------
300.0 56.1 50.4 44.9 39.8 3-.9 30.1 25.3 20.6 15.8 11.3
290.0 54.5 _8.1 -3.2 38.1 33.2 28.4 23.6 18.9 14.1 9.5
280.0 52.8 _1.0 _1.6 36.5 31.5 26.1 21.9 11.1 12.2 1.6
210.0 51.1 45.3 39.9 311.8 29.8 25.0 20.1 15.2 10.4 5.9
260.0 -9.5 113.1 38.2 33.1 28.1 23.2 18.2 13.4 8.1 _.1
250.0 -1.8 _2.0 36.5 31.3 26.2 21.3 16.5 11.1 6.9 2.2
240.0 46.1 40.3 34.1 29.5 24.11 19.6 111.1 9.9 5.0 0.1
230.0 _4.4 38.5 32.9 21.6 22.6 11.8 12.9 1.9 2.9 -2.0
220.0 112.6 36.6 31.1 25.9 20.9 15.9 10.9 5.8 0.1 -_.2
210.0 110.1 34.8 29.3 211.1 19.0 13.9 8.8 3.1 -1.5 -6.9
200.0 38.9 33.1 21.5 22.2 16.9 11.8 6.6 1.3 --.3 -10.0
190.0 31.2 31.3 25.6 20.1 1_.8 9.6 11.2 -1.6 -7.5 -13.1
180.0 35.3 29.3 23.4 18.0 12.6 7.1 1.2 -4.1 -10.6 -16.4
110.0 33.3 21.1 21.3 15.1 9.9 4.0 -2.0 -7.9 -14.0 -19.9
160.0 31.1 25.0 19.0 12.9 6.8 0.8 -5.2 -11.3 -17.5 -23.1

DIU (in dB) AT INDICATED CONTOUR DISTANCE
SEPARATION (oontour distanoes in miles)
DIST (m1) 20.0 25.0 30.0 35.0 40.0 115.0 50.0 55.0 60.0 65.0
----------------------------------------------------------------------
190.0 56.9 51.1 45.7 40.6 35.6 30.8 26.0 21.2 16.5 12.0
185.0 55.6 -9.8 _4.3 39.2 311.3 29.4 2_.7 19.9 15.1 10.6
180.0 54.3 48.5 43.0 37.9 32.9 28.1 23.3 18.5 13.7 9.1
115.0 52.9 47.1 41.7 36.5 31.5 26.7 21.9 11.1 12.2 7.6
110.0 51.6 45.8 JtO.3 35.2 30.2 25.4 20.5 15.6 10.7 6.2
165.0 50.3 44.4 39.0 33.8 28.8 23.9 19.0 14.1 9.3 4.8
160.0 48.9 43.1 37.6 32.4 27.4 22.4 11.5 12.1 1.9 3.3
155.0 47.5 -1.7 36.2 31.0 25.9 20.9 16.1 11.3 6.4 1.8
150.0 46.2 40.3 34.8 29.5 24.4 19.5 14.7 9.8 -.9 0.1
145.0 44.8 38.9 33.3 28.0 23.0 18.1 13.2 8.3 3.2 -1.6
140.0 43.4 37.4 31.8 26.6 21.6 16.1 11.7 6.6 1.5 -3.4
135.0 41.9 35.9 30.4 25.2 20.1 15.1 10.0 4.9 -0.2 -5.2
130.0 40.4 34.5 29.0 23.8 18.6 13.5 8.3 3.2 -2.1 -1.5
125.0 39.0 33.1 21.5 22.2 16.9 11.7 6.6 1.3 -4.4 -10.0
120.0 31.6 31.7 26.0 20.6 15.2 10.0 4.7 -1.0 -6.9 -12.6
115.0 36.1 30.1 24.3 18.8 13.5 8.1 2.4 -3.5 -9.4 -15.1
110.0 34.6 28.5 22.6 11.1 11.6 5.9 -0.1 -6.0 -12.0 -11.9
105.0 32.9 26.7 20.9 15.2 9.3 3.3 -2.6 -8.6 -14.1 -20.1
100.0 31.2 25.0 19.0 12.9 6.8 0.8 -5.2 -11.4 -17.6 -23.8

Conditions: Both tran_1tters have the ..e power, and both transmitting
antennas are at a heilht or 305 _ters (1000 teet) above averap terrain.
The DIU ratios appearing in the table are determined trom propagation
prediction ourves in FCC rules. At the iDdioated oontour distance, a signal
ratio at least this great is expected at 50S ot looations at least 90S ot
the time.

TABLE C-1. DIU Ratios for Low VHF Stations (Channels 2-6)



DIU (in dB) AT DfDICATED CONTOUR DISTANCE
SBPARATION (oontour distances in kilometers)
DIST Oem) 32.0 40.0 48.0 56.0 64.0 72.0 80.0 88.0 96.0 104.0
----------------------------------------------------------------------
300.0 59.3 53.9 48.4 42.9 37.5 32.0 26.7 21.6 16.6 11.6
290.0 57.7 52.2 46.7 41.2 35.7 30.3 25.1 19.8 14.7 9.9
280.0 56.0 50.4 44.9 39.4 34.0 28.7 23.2 18.0 13.0 8.1
270.0 54.2 48.7 43.2 37.8 32.3 26.8 21.4 16.2 11.2 6.3
260.0 52.5 47.0 41.5 36.0 30.4 25.0 19.7 14.4 9.4 4.5
250.0 50.8 45.3 39.7 34.1 28.7 23.2 17.9 12.6 7.6 2.6
2~.0 49.1 43.4 37.9 32.4 26.9 21.5 16.1 10.8 5.7 0.6
230.0 47.2 41.6 36.1 30.6 25.1 19.6 14.2 8.9 3.7 -1.5
220.0 45.4 39.9 34.3 28.8 23.3 11.8 12.3 6.8 1.5 -4.0
210.0 43.7 38.1 32.5 27.0 21.4 15.8 10.2 4.6 -1.1 -6.9
200.0 41.9 36.3 30.7 25.1 19.4 13.7 7.9 2.0 -4.1 -10.2
190.0 40.1 34.4 28.8 23.1 17.3 11.3 5.1 -1.2 -7.4 -13.5
180.0 38.2 32.5 26.7 20.9 14.8 8.5 2.0 -4.5 -10.8 -17.5
170.0 36.3 30.4 24.5 18.3 11.9 5.2 -1.3 -8.0 -14.9 -21.9
160.0 34.1 28.1 21.9 15.3 8.6 1.9 -5.0 -12.2 -19.3 -26.0

DIU (in dB)' AT DfDICATBD CORTOUR DISTANCE
SEPARATION (oontour distanoes in miles)
DIST (mi) 20.0 25.0 30.0 35.0 40.0 45.0 50.0 55.0 60.0 65.0
----------------------------------------------------------------------
190.0 60.1 54.7 49.2 43.7 38.2 32.8 27.4 22.3 17.3 12.4
185.0 58.8 53.3 47.8 42.3 36.8 31.4 26.0 20.9 15.8 10.9
18).0 57.5 51.9 46.4 40.9 35.4 30.0 24.7 19.4 14.3 9.5
175.0 56.1 50.5 45.0 39.5 34.0 28.7 23.2 17.9 12.9 8.1
170.0 54.7 49.1 43.6 38.1 32.7 27 .2 21.7 16.5 11.5 6.6
165.0 53.3 47.7 42.3 36.8 31.2 25.7 20.3 15.1 10.1 5.2
160.0 51.9 46.4 40.9 35.3 29.7 24.3 18.9 13.7 8.6 3.7
155.0 50.5 45.0 39.4 33.8 28.3 22.9 17.5 12.2 7.1 2.2
150.0 49.2 43.5 37.9 32.4 26.9 21.4 16.0 10.7 5.6 0.6
145.0 47.7 42.0 36.5 31.0 25.5 20.0 14.5 9.2 4.0 -1.1
140.0 46.2 40.6 35~ 1 29.6 24.0 18.5 13.0 7.6 2.3 -3.0
135.0 44.8 39.2 33.7 28.1 22.5 17.0 11.4 5.9 0.4 -5.1
130.0 43.4 37.8 32.2 26.6 21.0 15.4 9.7 4.1 -1.7 -7.6
125.0 42.0 36.3 30.7 25.1 19.4 13.7 7.8 1.9 -4.2 -10.2
120.0 40.5 34.8 29.2 23.5 17.7 11.8 5.7 -0.6 -6.8 -12.9
115.0 39.0 33.3 27.6 21.8 15.8 9.7 3.2 -3.2 -9.5 -15.8
110.0 37.5 31.7 25.9 19.9 13.7 7.2 0.6 -5.9 -12.4 -19.3
105.0 35.9 30.0 24.0 17.8 11.2 4.6 -2.1 -8.8 -15.9 -22.8
100.0 34.2 28~2 21.9 15.3 8.6 1.9 -5.0 -12.2 -19.4 -26.1

Conditions: Both tran_itters have the .... power, and both tranaitt1ng
ant.nnas are at a h.1pt ot 305 _ters (1000 t ••t) above averap terrain.
Th. DIU ratios appearing in the table are det.rmin.d trom proopagat1on
pred1otion ourves in FCC rules. At the 1ndicat.d oontour distanoe, a signal
ratio at least this great is expeoted at 50' ot locations at least 90' ot
the time.

_./

TABLE C-2. DIU Ratios for High VHF Stations (Channels 7-13)



DIU (in dB) AT IBDIC1TBD COifTOUR DISTARCE
SEPARATION (oontour distanoes in kilometers)
DIST Oem) 32.0 40.0 48.0 56.0 64.0 72.0 80.0 88.0 96.0 104.0
----------------------------------------------------------------------
300.0 58.3 51.8 45.2 38.7 32.3 26.4 21.1 16.0 11.3 6.9
290.0 56.7 50.1 43.6 37.1 30.6 24.7 19.3 14.3 9.6 5.2
280.0 55.1 48.5 In .9 35.4 28.9 23.0 17.6 12.6 7.9 3.5
270.0 53.5 116.8 40.2 33.7 27.2 21.2 15.9 10.9 6.2 1.6
260.0 51.8 45.1 38.5 31.9 25.5 19.5 14.2 9.1 4.2 -0.3
250.0 50.1 Jt3.4 36.8 30.2 23.8 17 .9 12.4 7.2 2.5 -2.0
2JtO.0 Jt8.4 41.7 35.0 28.5 22.1 16.0 10.5 5.4 0.7 -3.9
230.0 Jt6.6 39.9 33.4 26.8 20.1 14.1 8.7 3.6 -1.2 -5.8
220.0 JtJt.9 38.3 31.6 24.9 18.3 12.4 6.9 1.7 -3.2 -1.9
210.0 Jt3.2 36.4 29.7 23.1 16.6 10.5 5.0 -0.3 -5.3 -10.2
200.0 41.4 34.5 21.9 21.3 14.1 8.6 3.0 -2.4 -1.1 -12.8
190.0 39.5 32.8 26.1 19.4 12.7 6.6 0.8 -4.9 -10.3 -15.6
180.0 31.1 31.0 24.2 11.4 10.1 4.3 -1.1 -1.5 -13.1 -18.1
170.0 35.9 29.0 22.2 15.3 8.3 1.1 -4.4 -10.4 -16.3 -22.5
160.0 34.0 21.0 20.1 12.9 5.8 -1.0 -7.3 -13.1 -20.3 -21.1

DIU (in dB) AT IBDICATED COifTOUR DISTARCE
SEPARATION (oontour distanoes in miles)
DIST (mi) 20.0 25.0 30.0 35.0 JtO.O 45.0 50.0 55.0 60.0 65.0
----------------------------------------------------------------------

190.0 59.1 52.5 45.9 39.4 33.0 21.1 21.8 16.7 12.0 7.5
185.0 51.8 51.2 44.6 38.1 31.7 25.1 20.4 15.3 10.6 6.1
180.0 56.5 49.9 43.3 36.8 30.3 24.4 19.0 13.9 9.2 4.8
115.0 55.2 48.6 42.0 35.4 28.9 23.0 17.6 12.5 7.8 3.4
110.0 53.9 41.2 40.6 34.0 21.5 21.6 16.2 11.2 6.5 1.9
165.0 52.6 45.9 39.2 32.6 26.1 20.2 14.8 9.8 5.0 0.4
160.0 51.2 44.5 31.9 31.2 24.1 18.8 13.5 8.3 3.4 -1.0
155.0 Jt9.8 Jt3.1 36.5 29.8 23.4 17.5 12.0 6.8 2.0 -2.5
150.0 48.4 41.1 35.1 28.5 22.0 15.9 10.4 5.3 0.6 -4.0
145.0 41.0 Jao.3 33.1 21.1 20.5 14.4 9.0 3.9 -0.9 -5.5
140.0 45.1 39.0 32.4 25.6 19.0 13.0 1.6 2.4 -2.5 -1.1
135.0 44.3 37.6 30.8 24.1 17.6 11.6 6.1 0.9 -4.1 -8.9
130.0 42.9 36.1 29.3 22.1 16.1 10.1 4.5 -0.1 -5.8 -10.8
125.0 41.4 34.6 21.9 21.2 14.6 8.5 2.9 -2.5 -7.8 -12.9
120.0 39.9 33.1 26.5 19.1 13.1 6.9 1.2 -4.4 -9.8 -15.1
115.0 38.5 31.7 25.0 18.2 11.5 5.2 -0.8 -6.5 -12.0 -17.4
110.0 37.1 30.2 23.4 16.6 9.1 3.2 -2.8 -8.1 -111.4 -20.2
105.0 35.5 28.6 21.8 14.8 1.8 1.1 -5.0 -11.0 -17.1 -23.5
100.0 34.0 21.0 20.1 12.9 5.7 -1.1 -7.4 -13.8 -20.4 -27.2

Conditions: Botb transmitters bave the ..e power, and botb tran..ittiag
antennas are at a beight of 366 meters (1200 teet) above average terrain.
The DIU ratios appeariag in the table are deterained trom propqation
prediction curves in FCC rules. At the indicated oontour distance, a silDal
ratio at least tbis great is expected at 50S ot looations at least 90S ot
tbe time.

TABLE C-3. DIU Ratios ror UHF Stations (Cbannels 14-69)


