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The conventional planning approach
applied to digital terrestrial television

This article continues and expands
upon the discusion started in [3]. It is
becoming ever more clear that the fu-
ture of broadcasting, and that of tele-
vision in particular, is digital. The
transfer to digital is already taking
place in the studio, many contribution
circuits are already digital; the final
stage in this process involves the
transmission and reception part of the
overall chain.

The potential benefits are consi-
derable. The greater spectrum eco-
nomy of digital signals will provide the
capacity for more services, while also
providing higher technical quality for
the pictures displayed in viewers’
homes.

The main difficulty lies in finding the
spectrum in which to introduce the
digital services, while maintaining the
existing analogue services in opera-
tion for what could be an extended
transition period.

mmm 1. Introduction

television transmitters and the frequency planning
approach adopted would be similar to that for ana-
logue services.

It is not intended to imply that all existing analogue
sites would be used in this way, nor is it intended
to imply that some additional sites for digital ser-
vice transmitters would not be implemented.

The advantage of the conventional planning ap-
proach is that a large part of the existing analogue
network infrastructure may be re—used. This has
obvious cost-saving implications for the broad-
caster but should also provide benefits for the
viewer. The latter will arise in any castere it is
foundpossible to use channels for the digital trans-
missions from a particular site which are close to
the channels used for the analogue transmissions
from the same site, especially if the same polariza-
tion can be used. This should permit viewers to re—
use their existing receiving antenna and feeder sys-
tem.Some form of signal splitter or switch may be
needed to permit separate feeds to the analogue
and digital receivers although this could be
avoided if the digital receiver provides loop—
through facilities.

During the transition period of co—existence of
analogueand digital services, and especially at the
first introduction of digital services, ihay be im-

portant not to place unnecessary difficulties in

This article outlines the studies being carried oufront of potential viewers and thus avoiding the
for the implementation of terrestrial digital ser- necessity of aew receiving antenna system can be
vices under the general description of “conven+regarded as desirable.

tional planning”. This term is used to cover those

cases in which digital television transmitters, inAnother aspect of conventional planning is that it
generalye—use the same sites as existing analogumakes an inherent assumption that the existingvanuscript received 22/6/94.
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analogue services, which currently serve moréde protected against interference, whether this
than 98% of the population in most Europeancomes from analogue or digital stations.
countries, will remain in use for many years and
th_atrelativply few _changes to_the analogue stz_altion_ 2. Protection of existing
will occur in that time. In_ particular, there_ are likely analogue services
to be no generally—applied channel or site changes
within the analogue networks. This matter of protection of the analogue services
is of great importance. When digital television was
However, it may be found desirable to introduce dirst being promoted, there were some claims that
limited nunber of channel, or even site, changes atligital transmissions would have only a low inter-
some of the lower power analogue stations wheréerence impact on analogue television. Indeed,
this can be shown to have a significant impact orthere were some claims that there would be no in-
the implementation opportunities for digital sta- terference aall! The truth is much less optimistic.
tionsand services. In this context, it is important toDigital signals behave rather like noise and their
remember that there are some 40,000 analogumpact onanalogue television is also similar to that
television transmitters already in use in Europeof noise.

and that the resultant channel usage is very inten- o )
sive. For the analogue television systems used in

Europe the protection ratio against interference

In most countries there are few (or even no) opporlf®M a digital television signal is around 40 dB;
tunities for the introduction of new analogue sta-Sightly above 40 if the required analogue picture

tions with a significant population coverage. Op_quality_is Grade 4 (appropriate if the interference
portunitiesexist for the introduction of new digital IS continuous) and slightly below 40 for Grade 3
stations because of their greater immunity to inter(3PPropriate if the interference is only present for
ference and the ability of digital receivers to make? few percent of the time). Such figures are not dis-
use of lower input signal levels, given a suitableSimilar from those for the case of interference from
digital television system. Even so, these opportuf’mc’ther analogue television §|gnal. Indeed, |n_the
nities are limited by the need to protect existingt@S€ where both analogue signals have precision

analogue viewers from additional interference. control of their frequencies, the analogue—to-
analogue protection ratios can be in the mid 20s

Even though no choice has yet been made ikdB). The implication is that it may not really be

Europe othe system which will be used for terres- easier tgplan for new digital services than for new
trial digital television, it seems reasonably clear2Nl0gue ones.

thatthe future will involve a transition to all digital 5ever the last point is an over—simplification.

services. It is (eleS(?Ilrgasonellbly clea(rj t,hatﬁ'g'tallteliDigital receivers can operate with lower values of
vision can and will be implemented in channels ofiy ¢ signal than can analogue receivers. The

about the same width as those used for analogugyqnt otthe reduction depends essentially on the
television —although such a channel may well con-c\ requirement of the digital signal and this, in
tain more than one television programme. Becausg gepends on the complexity of the digital sig-
of this similarity of bandwidth between analogue o, Very rugged digital services, targetted essen-
and digital systems, it is obvious that attempts[ia”y at portable receivers, may have a C/N re-

should be made to accommodate the new digitaduirement of around 8 dB. HDTV would have a
services within the same spectrum as that already, requirement in excess of 20 dB.

used by analogue television.

To complicate this point, it has to be noted that
This is in marked contrast with the DAB situation thereare many quality levels under discussion and
where the major difference in spectrum requiresmany proposals for multiple programmes in a
ment for a single FM signal and a DAB block (or single channel. At present, there are system pro-
for a collection of 5 or 6 FM signals and a DAB posals with C/N requirements ranging from less
block) means that sharing the same part of théhan 8 dB to more than 30 dB. The comparison
spectrum is impossible. with signal level requirements of analogue sys-

tems isthus not easy. A simplification would be to
Of course the fadhat amattemptis made to re—use say that the more complex digital systems require
analogue television spectrum does give a guar- about the same minimum field—strength as ana-
antee of success. We have some 40,000 televisidague systems while the simplest and most robust
transmittersiruse in Europe and the philosophy of digital systems can work with minimum signal
national coverage which applies in virtually all levels some 20 dB lower than those required by
countriesmeans that these stations are supposed &malogue systems.
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mmm 3 Achievable coverage for level antenna or compare digital reception on a
digital stations portable receiver using a built-in or set-top
antenna with analogue reception using a similar
Takinginto account the need to protect the existingportable receiver.
analogue services means, first of all, that the size
of these coverage areas must be calculatedt must also be noted that there will be major differ-
Although this has been done by most countries irencedetween different countries and between dif-
Europe on an individual basis, it was decided tderent stations in any given country.
perform a series of calculations so that results for
all European countries would be available on thelhe digital coverage achievable will be very de-
same basis. At least this provided the opportunitypendent upon the degree of development of the
to have a consistent view of the impact of digitalanalogue services. In a country with a large num-
television services, even in cross—border situaber of analogue programme chains and with a very
tions. extensive network of relay stations, it is to be ex-
pectedhat there will be less opportunity for digital
This analysis was made using a database of angtations and services. There will be fewer channels
logue stations which are currently operating. Ofavailable for the digital services and for those
course there are other stations or even networkghannelsvhich are available there will be more se-
which have been planned and fully coordinated beverepower restrictions on the digital service in or-
tween neighboring administrations, but it was de-der to protect the analogue services.
cided not to take these into account at present.
Using the results of the above analysis, it is them 4. Elements of planning
possible to calculate the maximum power whic
can be radiated from a new digital station in a given
_direction and on a_given ch_ann_el while still protect-gome of the basic planning criteria have been re-
ing analogue services against interference. In pragsorted elsewhere, for example in [1] which deals
tice, this last criterion means that an increase iRt the signal level requirements and provides

total interference of no more than 0.5 dB is perpreliminary information regarding protection ra-
mitted. Such an increase is generally regarded gg,g.

below the threshold of visibility and a more re-

laxed criterion may be agreed later. Further study is needed in some cases regarding
the application of these criteria, especially in the
At most existing sites, it is found that there are S€case of protection of existing ana|ogue services.
vere restrictions othe radiated power for new dig- This matter is discussed in more detaifippendix
ital stations on most channels. This is a direct resulf, |n addition, the range of C/N values under dis-
of the intensive use of the spectrum by analogugyssiorfor different digital systems and their vari-
services and the strict interference criteria WhiCI’hnts is becoming very |arge and the differences be-
are applied to them. Indeed, it is precisely these reweensome of the C/N values are smaller than the
strictions which prevent the introduction of NeW inherent accuracy of the propagation prediction
analogue services in most countries in Europe. methods available. It will be necessary to restrict

the interim planning studies to a representative
The advantage of digital services is that they caBub—set of C/N values.

make use of lower wanted signal levels than can

analogue services. B 4.2, Propagation prediction
methods

4.1. Planning criteria

The result is that although the radiated power of a

digital transmission may have to be kept low in or-Propagatiomprediction methods using information
der to protect existing analogue services, it may b&om aterrain data bank exist in a number of coun-
possible, even so, to achieve a fairly substantiaries and give significant improvements in predic-
coverage area for the digital service from somedion accuracy when compared with simple meth-
sites, orsome channels. In this context, fairly sub-ods such as ITU-R Recommendation PN.370 [2].
stantial means 60 to 70% of the coverage area ¢lowever, ithas been found that these newer meth-
any existing analogue service from the same trangds cannot be relied upon to give accurate results
mitter site. It must be noted, however that such valwhenused with the terrain data from another coun-
ues imply equivalent methods of reception. Ondry. It is believed that this is primarily due to the use
must compare digital reception using a roof-levelof empirical correction factors within each of the
antenna with analogue reception using a roof-eomputer programmes which improve results for
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the type of terrain found in a specific country. Itismmm 5, Planning methods
hardlysurprising that a fairly flat country will need
different empirical correction factors from those®™® 5.1, General

used by a mountainous country. ) o _ _
Using the station informatiorSéction 4.3.and

the propagation prediction modulé&egtion 4.2.
Tests have been carried out within the EBU to init is possible to predict both wanted and unwanted
vestigate the magnitude of the differencessignal levels for any location. However, the first
introduced in this way (by comparing predictionsstage is to determine the permitted radiated power
with measurements) and it has been found thah any direction for individual digital television
none of the available programmes performs constations on specified channels. In turn this
sistently better than the use of a simple methodemands a knowledge of the size of the existing
such as Recommendation 370. The latter is esseanalogue service areas.
tially statistical in nature and its curves are in-
tended tagive reasonable results for the type of ter-A detailed examination of some of the factors in-
rain met in most of Europe. Recommendation 370olved in coverage determination is given in
also has the advantage of having been agreed iAppendix 1
ternationally, for use at conferences, for example.

B 52  Establishment of the size of

analogue coverage areas
The Recommendation 370 method has recently g g

beenextended to deal, among other things, with efBeforeany estimate can be made of thgpewhich

fective transmitting antenna heights outside thea digital service (on a given channel from a given

range 37.5 to 1200 m and this extension has beeransmitting station) can use without causing ex-

included within thecomputer modules in use, even cessive interference to any analogue service, it is

though, in a formal sense, it has not yet reached theecessary testablish the size of the analogue cov-

status of a full ITU-R Recommendation. erage area for each station and channel, in use or
planned and fully co—ordinated.

Because of the very sitjicant differences in prop-  Because a certain amount of iteration is involved,
agationconditions for overland and over sea pathsihe analogue coverage areas are determined in two
a simplified coastline of Europe has been includedtages. In the first stage the service area is found.
in the propagation prediction modules. This term is used to describe the area which could
be served if there were no interference. It is
approximated othe basis of 36 radii, at 10 degree
B 4.3 Station information intervals, starting at true north. Where known, the
HRP of the transmitting antenna and individual
Although a detailed database of television statiorvalues of height above mean terrain are taken into
information is in the process of preparation, it isaccount.
still not sufficiently complete to be usable and cur-
rent planning studies continue to use a databad@ the second stage, the impact of co—channel and
which was derived from the EBU List of VHF/ adjacent-channel interference from other
UHF television stations. This list contains the tele-2nalogue transmitters is calculated for each
vision transmitters which are currently in Opera_wanted station. First, the sub—set of possible inter-
tion in Europe. It does not include any transmittersferers is established. This consists of the stations
which have been planned and co—ordinated bewhich can produce a nuisance field which is no
tween neighbouring countries but which have nofnore than 12 dB below the minimum (usable)
yet been brought into operation. In some countriedield—strength at worst—case locations. This corre-
transmitters in this categorgay be of high power sponds to an interference increase of 0.5 dB but
and if an individual administration decides to im- 2dds a small safety margin because the identifica-
plement any of these stations for analogue seftion of the, so—called, worst—case locations is sub-
vices, there could be a major impact on the planiect to a certain degree of approximation.

ning of digital stations. ] ) )
The nuisance field—strength from each of the inter-

fering stations in this sub—set is calculated at each
In practice, as has been noted before [3], studiesf the 36 points around the periphery of the wanted
are currently confined to the UHF bands becaussetations service area. (Thatat the service radius
of the irregular channel plan for the VHF bandson each of the 36 bearings described above.) The
and the mixture of 7 and 8 MHz channel widths. power sum of these nuisance field—strengths is
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foundfor each of the 36 points. These power sums are those in use or planned for use by an ana-
represent the total interference at each of the 36 logue service on the same site;

points. For each of the 36 radials, it is then neces-
sary to find the new radius at which the field—
strengthfrom the wanted station equals the sum of

the nuisance fields. Some of the above elements have a strong degree
of interaction. The maximum value of e.r.p. de-

Because, in general, the coverage radius thus cglends on the HRP and on the polarization, for ex-

culated will not equal the service radius on theample, but can, in any case, be expressed in terms

samebearing and thus the nuisance field—strengthgf 5 set of reductions below the e.r.p. of an existing
will change, the process of the previous paragrapfnalogue service.

is repeated to obtain a close approximation to the

required coverage radius on each of 36 bearingSome care must be taken with regard to the values
(Further interations may be made if necessary). of interference from digital services which would
be permitted by the above approach. For example,
For statistical purposes, the 36 coverage radii thug the nuisance field from a digital transmission
calculatednay be used to calculate a coverage aregqualsthe sum of the nuisance fields from all ana-
in square kilometers. logueservices, this is equivalent to a 3 dB increase

) ) interference. This is unlikely to be acceptable as a
The process described above is repeated for eaglysjs for co—ordination. It seems more realistic to

transmitter on given channel and is also repeatedy)||ow for, say, a 0.5 dB increase in interference.
for all UHF channels.

a planning study may be conducted for any re-
quired standard of digital service.

In practice, it seems necessary to adopt a two—
It must be noted that a given analogue station W"l:ategoryapproach, although there is as yet no for-
normally have different coverage areas on differma| agreement for this. In this, the e.r.p. which a
ent channels and this can be important when congigital station might be able to use will be deter-
sidering the relative coverage of digital and anamjned in such a way that interference to all ana-

logue services. logue stations with more than some specified
e.r.p., say 100 W, svoided. The impact of the dig-
B 53 Establishment of the size of ital station on analogue stations of lower e.r.p. will
digital coverage areas then be determined.

This part of the overall process is substantiallyThis process is substantially less restrictive than
morecomplicated than any earlier part. The prima-assuminghat the digital station must not cause in-
ry reason for this is that there are more variableserference tany analogue station. Even so, it will
most Of Wh|Ch ha.Ve UnknOWn ValueS at the start 0br0bab|y be necessary to determine the interfer-
the planning process. For example, the maximungnce only to analogustations with e.r.p.s down to,
e.r.p. is unknown, the HRP is unknown and thesay, 10 W. To include all power levels would be too
polarization is unknown. In addition, there aretimeconsuming, especia“y in the Subsequent anal-
several differenstandards of d|g|ta| service which ySiS of the calculated resu'ts] and would not add
could beplanned for, represented for planning PUr-significantly to the overall accuracy.

poses by their C/N values.

o ) o It will be necessary to carry out a number of experi-
Clearly, it ishighly desirable to divide these varia- ments tadetermine suitable e.r.p. values taised
nts into identifiable categories: for the two categories. (Category 1 stations are to
be protected; category 2 stations will need to have

- wﬁcwg;(;n;lggt:;éz ucnilr::ct;e t?belel?r:tgeerfsér(\a/ﬁ::i?he deterioration determined, but will not neces-
P sarily be protected.)

to existing or planned analogue services;

— the HRP may be the same as an existing andt must be noted that this two category approach
logueservice on the same s@eit may be non— may not be acceptable in all countries. The in-
directionalor it may be entirely new; herent implication in the process is that the Cate-

ory 2 stations would be able to remain unpro-
ected or would be able to have their channels
changed. In some countries, this may be regarded
as unacceptable and then analogue stations at all

— eachchannel in turn may be assigned to the digipower levels would need to be protected and this
tal service, the only channels being excludedwill place additional constraints on the radiated

— the polarization may be the same as that of a
existing analogue service on the sameaitié
may be orthogonal to it;
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power ofthe digital stations. Of course, it is impor- — decisions@bout coverage philosophy have been
tant to note that the two category process does not reached in all countries;

imply that all of the lower power analogue stations
will suffer from interference from digital stations,
it only means that restrictions would not be

it is clear how many, if angdditional analogue
stations are to be implemented in each country.

introduced to provide them with protection. At present, it seems probable that the decisions on
these three points will not be the same in all coun-
mmm 6. Planning studies tries and, if so, this will represent a considerable

complexity in the planning software and in the in-

Takingthe above considerations irtocount, a se- terPretation of the resuits.

ries of phnning studies has been carried out. These . )

are intended to illustrate the extent of the digitallt Must be noted that there is also an inherent as-
coverage which may be achievable, on any availSUmption in these results which may not be valid

able channel, for a particular set of planning crite!" all coun'_mes. It is assumed that analogue stations
ria. In this context, the C/N ratio requirement for With a radiated power of 100 W or more must be

a specific digital system is particularly important, Protected against additional interference fidiga

In order to simplify the results, however, only rep- ital stations. This means that any increase in inter-

resentativevalues of 8, 14, 20 and 26 dB have beerf€€nce must be limited to 0.5 dB. Analogue sta-
used for the results presented here. tions with radiated power of less than 100 W are

not considered in this interference analysis. This

meanghat if there is an increase in interference to
Typicalresults are shown ifebles 1to 6. Each of  an analogue station with a radiated power of less
these Tables®ws the results obtained for theoret-than 100 W, then either this interference must be
ical digital transmissions from an existing ana-accepted or a neshannel for the analogue station
loguetransmitter site.Each Table is sub—divided tomyst be found. The latter will not be at all easy.
show results for diérent C/N ratios (8, 14, 20 and
26 dB). Within each sub-division, values of cover-gne should not make too many generalizations on
age area are given correspondinfieouse of both  the basis of a limited sub-set of stations, but these
horizontal and vertical polarization for the digital ang other studies suggest that channels can be
transmission (values for vertical polarization arefound for some digital stations and that imunber
shown in italics). of cases the coverage achieved could be a substan-

tial fraction of that of the corresponding analogue

In deriving these values, new optimized radiationStation. This suggests that in many countries suc-
patterns for the digital station transmitting anten-cessful  terrestrial digital stations could be
nas were synthesized. These patterns are intendéfroduced.

to maximize the coverage of the digital service on

a given channel and polarization. Precautions armmmm 7.  The digital future

taken toensure that the resultant radiation patterns

are reasonable from the point of view of beingOne can be forgiven for asking, “why are digital
physically realizable for each channel consideredervices better?”. The answer must be that in the
separately. However, the antenna is unlikely to béonger term, when digital services have replaced
realizable for several channels taken together. ithe analogue ones, the channel and power restric-
also cannot be assumed that the masts and toweignswill be very much reduced and thpportuni-

in use would be able to accommodate such anterties offered by the change to digital will be enor-
nas. Inthis sense, the results presented represent amous. Among these opportunities will be:

optimistic view of what might be achievable. ) ) o )
— improved reception quality with, in particular,

_ ) no impairment caused by noise or by delayed
It has to be made quite clear that these exercises aregjgnals (ghosts):;

intended to explore the possibilities available for
digital television services. As yet, there is no at— good quality reception on portable receivers
tempt to synthesize a plan which would provide With a built—in or set—top antenna;
services in sver{al c_ountries or even any individu_al — alarge increase in the number of programmes
country. There is little reason to try to synthesize 5\ ijaple.
a plan until:

Of course, terrestrial transmissions will not be the
— one of the system variants has been chosen nly delivery medium but thegre the only way of

each country; achieving truly portable reception.
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Channel 1 2 4 5 6 7 8 9
20 470 6174 1036 5542 500 5100 3118
721 6320 1376 6305 842 6007 8186
30 527 4020 7582 3296 7111 753
878 4112 18378 7842 13170 1015
40 758 1830
1017 1739
50 1553 1262 1236
1681
60 1990
Channel 1 2 4 5 6 7 8 9
20 4178 617 3653 270 3319 1886
4276 882 4285 477 4119 5544
30 290 2420 5260 1952 4947 425
488 2517 13455 5061 9606 615
40 425 1115
618
50 914
60 1214
Channel 1 2 4 5 6 7 8 9
20 2705 2359 2105 1109
2824 2846 2705 3551
30 1385 3559 570 3279
1421 9920 3124 6829
40
50
60
Channel 1 2 4 5 6 7 8 9
20 1708 1449 1272 636
1733 1741 1657 2146
30 776 2318 570 2084
772 7038 1770 4726
40
50
60

Set of results 3-JUN-94 for a digital station complementing analogue station A.

The digital station must protect all analogue stations above 100 W.

The average coverage of the analogue services on the same site is 10000 km?2.
The Table summarises the area (in square kilometers) covered by a digital service on each channel, for vertical

and horizontal polarization of the digital transmission. Values for vertical polarization are shown in italics.
The coverage area has been suppressed for any case in which:

- a channel is in use for an analogue service from the same site;
- the coverage area is too small to be calculated reasonably accurately;
- the relevant channel is in use by other services (e.g. radioastronomy).
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Table 1

Results obtained for
theoretical digital
television transmissions
having horizontal and
vertical polarization,
broadcast from an
existing analogue
television transmitter
site.
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Table 2

Results obtained for
theoretical digital
television transmissions
having horizontal and
vertical polarization,
broadcast from an
existing analogue
television transmitter
site.
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Channel 0 1 2 3 4 5 6 7 8 9
20 12538 19863 6421 10642 7738 7478 9090 2547
14771 25276 10300 12248 | 13844 10103 11340 8924
30 8600 1236 8474 6276 1194 5200 2091
11164 4882 9383 10660 2375 10802 3563
40 19735 9950 2116 1035 4501 2513 2322 3003 4842 13764
16770 15541 3250 1383 5668 4500 3050 3879 6988 | 22715
50 1160 4876 18162 2337 3687 11202 12557 17818 14704
2678 5883 11697 3056 5275 | 14634 17455 | 25613 14714
60 14256
25244
Channel 0 1 2 3 4 5 6 7 8 9
20 9207 13568 4206 7747 5229 4965 6144 1548
10888 17828 6808 8896 9925 6627 786 6066
30 6039 712 5692 4283 725 3483 1307
7894 3243 6351 7509 1529 7810 2342
40 14271 6944 1342 607 2986 1622 1475 1889 3197 9835
12202 11156 2201 830 3978 3010 2026 2617 4814 16897
50 1160 3231 13359 1436 2382 7691 8923 13066 10489 3467
1733 4039 8461 1984 3549 19354 12940 19235 10703 7468
60 14256
18949
Channel 0 1 2 3 4 5 6 7 8 9
20 6612 9129 2678 5541 3378 3150 4068 905
7885 12249 4349 6469 6875 4292 5403 4049
30 4057 384 3702 2758 406 2166 774
5488 2073 4137 5223 958 5547 1432
40 10101 4675 813 1860 979 918 1123 2013 6930
8680 7877 1393 2635 1888 1280 1672 3140 12273
50 649 2113 9671 818 1472 5193 6224 9265 7421 2241
1055 2723 6123 1206 2258 7244 9333 14313 7555 5072
60 10278
14100
Channel 0 1 2 3 4 5 6 7 8 9
20 4677 6059 1679 3831 2084 2016 2592 518
5650 8202 2728 4580 4753 2653 3564 2601
30 2648 2339 1709 1295 454
3680 1262 2632 3516 553 3761 836
40 6933 3121 471 1086 580 524 622 1214 4720
6028 5409 813 1711 1117 782 1021 1915 8775
50 1313 6916 843 3404 4194 6622 5139 1377
1785 4204 1350 4985 6614 10409 5172 3359
60 7211
10272

Set of results 3—-JUN-94 for a digital station complementing analogue station B.

The digital station must protect all analogue stations above 100 W.

The average coverage of the analogue services on the same site is 10000 km?2.

The Table summarises the area (in square kilometers) covered by a digital service on each channel, for vertical
and horizontal polarization of the digital transmission. Values for vertical polarization are shown in italics.

The coverage area has been suppressed for any case in which:

- a channel is in use for an analogue service from the same site;

- the coverage area is too small to be calculated reasonably accurately;

- the relevant channel is in use by other services (e.g. radioastronomy).
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Channel 0 1 2 3 4 5 6 7 9
20 5922 4349 6527 3025 7033 3667
7882 6708 8506 6019 9445 8441
30 2517 1879 7214 10994 1503
6477 4470 11620 | 20278 3204
40 487
1755 544
50 4798 6351 658 2325
7205 | 10158 904 2960 1927 1981
60 1104
2828
Channel 0 1 2 3 4 5 6 7 9
20 4006 2750 4514 1901 4761 2368
5706 4581 6177 4054 6750 6029
30 1565 4890 7391
4462 2807 8386 14374 2093
40
966 308
50 3077 4244 380 1463
4998 7302 504 1970 1207 1246
60
1800
Channel 0 1 2 3 4 5 6 7 9
20 2571 1698 2946 1170 3073 1460
3369 3095 4392 2643 4644 4172
30 934 3137 4835
2965 1754 5859 9890
40
50 1906 2727 882
3319 5077 1246
60
Channel 0 1 2 3 4 5 6 7 9
20 1596 1019 1869 689 1910 874
2608 2010 2951 1688 3073 2748
30 1971 3072
1915 4009 6726
40
50 1166 1710
2085 3416
60

Set of results 3-JUN-94 for a digital station complementing analogue station C.
The digital station must protect all analogue stations above 100 W.
The average coverage of the analogue services on the same site is 7000 km?2.
The Table summarises the area (in square kilometers) covered by a digital service on each channel, for vertical

and horizontal polarization of the digital transmission. Values for vertical polarization are shown in italics.
The coverage area has been suppressed for any case in which:

- a channel is in use for an analogue service from the same site;
- the coverage area is too small to be calculated reasonably accurately;
- the relevant channel is in use by other services (e.g. radioastronomy).
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Table 3

Results obtained for
theoretical digital
television transmissions
having horizontal and
vertical polarization,
broadcast from an
existing 