Planning aspects of digital terrestrial
television

G. Petke (IRT)

mmm 1. Introduction

Developments in recent years have led to remar
able bit-rate reductions in source coding. This i
true not only for audio but also for the video fre-
guency range. Through the use of redundancy r
duction, the bit-rate of television pictures can b
reduced to very low values and it now seems po
sible to squeeze one or even several digital vide
signalsinto a single television channel if appropri-
ate modulation techniques, such as OFDM, ar
used. A service based on this modulation tec
nigue can operate in a very hostile environmen
characterized by severe multipath propagatio
conditions. Since the signal can cope with multi
pathand echoes, one or several programmes can
operated in a single—frequency network (SFN)
leading to high spectrum efficiency.

mmm 2 Availability of frequency
bands

In most European countries, the frequency bandmm 2.1,  Use of “taboo channels”
allocated to television are in intensive use and the
allocation of additional spectrum to broadcastersOne of the solutions proposed recently involves
in particular below 1 GHz is rather unlikely. It is the use of the so—called “taboo channels”. This ex-
thereforenecessary to consider ways of accommo+jpression describes various channels which are not
iy o dating the new digital service within the bands al-normally used when selecting frequencies for use
Original language: English .. s .
Manuscript received 5/5/93. ready used for television. at the same transmitting site. These channels are:
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— the co—channé; (2 ) (2

— the lower and upper adjacent channglsl, . @
the | S

— the oscillator channeN+5, N-5; @@@

— the image channél+9. @@@®@

The co—channel can be excluded from further @ @@ @

consideration because the protection ratios re- @ @

quired for both services (analogue and digital)
would betoo high. Therefore every channel in use
at a transmitter site has five taboo channels. In
practice, three or four programmes are often oper-
atedfrom a common site, leading to a total of 15 to
20 taboo channels. If these taboo channels can be
used for digital services, with appropriate trans-
mitter powers, and achieve the same coverage con-
tour as i;achieved by the transmitter on charidgl
thenfull area coverage could be expected for these
digital services.

DT

B 22 Situation in Europe

Television planning in Europe is based on the AT
Stockholm Plan 1961. The lattice used at the
Stockholm Planning Conference is represented in
Fig. L The co—channel transmitters are at the cor-
ners of a rhombus. A special feature of this lattice pt o8 DT
is the frequency separation, equivalent to three

channelsbetween adjacent transmitter sites in one

ds/ V3

Figure 1

Theoretical allocation of
channels in Bands IV
and V

(Stockholm Plan, 1961).

Figure 2

Equilateral
co—channel traingle
with three digital
transmitters (DT) and
one analogue
transmitter (AT) at the
centre of gravity.

direction through the lattice. This permits the sim-(F19- 3, top. The use of these fill-in transmitters

ple grouping of three programmes using channeli£ads to rurther restrictions and in some countries
N. N+3. N+6. even the taboo channels are partly used due to the

shortage of frequency spectrum.

The rhombus can be divided into two equilateral o

triangles with side lengttk; this length is known ™  2.3.  Situation in the USA
as the co—channel distance. In central Eurdpe
is approximately 200 km. The centre of gravity of

' Fig. 4 shows a typical channel distribution (co—
channeldb) in the United States of America. Plan-

the triangle is the point having the greatest distanc,e‘”ng is not based on a regular lattice and 19 adja-

to the corners (se€ig. 2), so it is generally allo-

cent—channel distances are greater than 200 km

cated to the adjacent channel even though thg,4 only one is less than 100 km. Statistics for all
protectionratio for the image channel may be con- uE channels (14 to 69) show that in more than

siderably higher in some cases (depending on thgzng cases the adjacent—channel distance is great-

television standard used).
channel distance in Europe. In some cases,

er than 200 km, this being greater than the co—

how-

If the co—channel distance is 200 km, the distancgy e the use of taboo channels would not lead to

to the centre of gravity will be 115 knFig. 3 ¢ fficient coverage.
shows a typical example of co—channel and
adjacent—channel use in Germany. Channel 59 ig, 24

. - The “clear channel” solution
taken as being the co—channel, and it is seen that

six of the adjacent—channel distances are slightlyn some European countries, the upper part of the
larger than the theoretical distance of 115 km andUHF spectrum (790-862 MHz) is not used for
11 are considerably smaller. television services. The availability of this sub—
band may offer an opportunity for the opening of
In most European countries the 1961 Stockholna digital terrestrial television (DTV) service.
Plan has undergone many changes. Several thobdtoweverthis approach is unlikely to be applicable
sand fill-in transmitters have been taken into seras a general solution for Europe, since in some
vice, as is the case in Germany, for exampleountries the sub—band is already used for televi-
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sion Owing to the requirements of international
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Main stations and fill-in transmitters
in channel 58 in part of Germany.
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Adjacent channels
to channel 59 in
Germany and
neighbouring
countries.
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— standard television quality (SDTV);

7

eStoneham

— high—definition television quality (HDTV).

eNew Carlisle

1 A

eMiddleton

eTrois—Rivieres
ePeterborough
ng%
= eSouth Bend

eAlliance

The high bit—rates of 30 Mbit/s needed at present
for HDTYV signals would require a highly—sophis-
ticated modulation scheme. This will have &
strong influence on the carrier—to—interference
(Ch) values.

eoSchenectady
eBoston

eBinghampton _ ®Norwell

eScranton
eCambridge

eClarksburg I

eBaltimore

[\/

eWinston-Salem

Chicagoe

The protection ratios and minimum usable field-
strengths may therefore differ widely between the
different standards. The higher values necessa
for HDTV may only partially be compensated by
the different receiving environment (e.g. roof—tog
antenna). Reception at ground level with a low-
gain antenna, coupled with building penetratior
loss, requires the addition of a considerable ma
gin, especially in the case of portable reception.

Limae

eDayton
eEvansville
e[ exington

eChattanooga
eBelmont
eGadsden
eAtlanta
eupper adjacent channel (46)
eMontgomer
9 Y eco—channel (45)

eValdosta

\

eMiami

elower adjacent channel (44)
ePensacola

Depending on the quality standard, the differenS ~
bit—rateswill lead to different bandwidths. Instead
of one HDTV programme, up to four SDTV pro-

St. Petersburge

grammes could be accommodated in a single
8—MHz television channel. If HDTV services can-
not be included in the start—up package of digital

television, the possibility of HDTV transmission  °

500 1000

Figure 4
Adjacent channels to
channel 46 in the eastern

1300 part of the United States.

2000 km

at a later stage should nonetheless be envisaged

sinceafter analogue services have been phased out

it can be expected that more frequency Spectrurfﬁtios for a dlgltal television SyStem, some consid-

will become available. eration should be given to coverage aspects for
analogue networks.

The propagation of radio waves is considered as a
statistical process in which a field—strength value
within the coverage contour is predicted for certain
time and location probabilities. Although the
Before deriving the planning parameters in termsninimum usable field—strength is dependent on
of minimum usable field—strength and protectionthe performance of the receiver, and is therefore in-

mmm 4. Planning parameters

B 4.1. Coverage and propagation
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dBA

lishedpropagation curves for 1% of tifand 50%
of locations are taken into account. Thus, inside

40

the coverage contour the required quality is
achievedor at least 99% of the time and at 50% of

30

A4

locations. Although the agreed quality is not at-
tained athe remaining 50% of locations, reception
may still be posible because of the smooth transi-

20

gth
/ /

\ tion from good to poor quality.
N

10

\ Digital systems show a different behaviour.
Above a certain value of carrier—to—interference
ratio (C/l) the quality is always excellent and be-

/4

Relative field—stren
o

low this threshold value the system will generally
fail, preventing reception completely. This char-

\\\ acteristic may be improved to some extent by
\\ Ah=50m introducing several thresholds, each associated
\\ with alower quality standard. The graceful degra-

~ |
\\\ | dation of analogue systems cannot be achieved,
N Ah=150m however. Due to the abrupt failure characteristic

T the definition of coverage area for digital systems
Ah=300m is different and more difficult, compared to ana-
[ LY e loguesystems. Use of the CCIR propagation curve

1 10

I \ > o : : ]

50 80 95 98 99 % for 50% of locations, in the same way as for ana

Percentade of recelving locations logue systems, may lead to complete system fail-
9 g ure at many locations. This is not acceptable, so

Ah: difference between the heights exceeded by 10% and 90% respectively of the terrain . .
height measured at regular intervals in the range 10 to 50 km from the transmitter. approprlate precautlons must be taken'

Figure 6

Variation of
field—strength for
different percentages
of receiving locations.

B 4.2. Correction factors

The propagation curves given in CCIR Recom-

Sheeﬁgggi?;g; ttlg]ge??;r:?rﬁgo:r;éelgecraetngr? 'Sep(?enrﬁj_nendatiormo will lead to intolerable system fail-
int lon p re rates if they are applied directly to digital sys-

f\gbes \;vhen ;ne?sut;]ements are tfaken,t_ orl dlu” ms. In the case of a digital terrestrial television
a oralori/;]es S, for r? purtpr)]oses_ ot prac ||ca P a?- ystem, at least 90% of locations have to be cov-
ning. In the case where there 1S a singie Wanteflie g - ¢ amopile system is considered the require-
transmission (i.e. there is no interference), 50% o

locations and 50% or time are taken as the referg;o?t may b.e even greater, perhaps approaching
- X . 6 of locations.
ence conditions. On the basis of the minimum us-
able field—stl’ength this statistical ﬁE|d—StrengthThis prob|em could be resolved either by deter-
value determines the coverage contour. For ananining the appropriate propagation curve for the
logue services, it iassociated with a given picture relevant location probability (e.g. 90%), or by ad-
or sound quality. Inside the coverage contour thejing a correction factor. The latter solution seems
service quality is better; outside the contour themore appropriate since this would allow the exist-
quality is poorer and the transition is smooth. In-ing propagation curves to be used also for digital
sidethe contour the number of locations which areservices.Fig. 6 is taken from CCIR Recommen-
not served decreases rapidly ($€@. 5), when  dation 370. It shows that the field—strength has to
movingtowards the transmitter site. Neverthelesspe increased by 12 dB in order to achieve a loca-
even outside the coverage contour locations cation probability of 90%:; otherwise the coverage
be found which are still served with the agreedarea will be reduced as shown Fiig. 5. This
quality. correction factor has to added to the wanted field—
strength, or to the minimum usable field—strength,
In general the coverage contour is interference. order to apply the propagation curves of CCIR
limited rather than noise—limited. The inter- Récommendation 370. Since the influence of dif-
ference—limited contour passes through receivind€'eént time percentages on the wanted signal is
locations where the field—strength of the wantecAUitelimited inside the coverage area, a margin for
signal and the usable field—strength are equal, th@igher time percentages may be disregarded.
latter being the product of the interfering field—
strength and the protection ratio. For the deter-1.  Sometimes a higher percentage of time (e.g. 5%) is
mination of the interfering field—strength the pub- chosen.
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The corresponding correction factor (margin)
needed for the protection ratio is:

12/2 = 17 dB

This is true assuming that there is no correlation

Bandwidth

Receiver noise figure

Receiver noise power

betweerthe wanted and unwanted signals and thatEffective antenna aperture

the standard deviations of the two signals are equ
(see CCIR Recommendation 945). DAB field
trials have shown that wide—band signals have

lower standard deviation than narrow—band sigt

nalssuch as VHF/FM. It can therefore be assume

that the margin can be reduced by a few decibels

al
CIN ratio

BMinimal power flux density

tAntenna gain

1

Feeder loss

The derived correction factors are valid for a single field—strength (see Note 1)

wanted ounwanted signal. In a single—frequency
network,the internal network gain can also be tak-
en into account.

B 4.3. Minimum usable field—
strength

Reference minimum usable 42 (54)

8 MHz
6 dB
865 K
-130 dBW
20 dBm?

14  (26) dB

—96(-84) dBW/m2
11 dB
3 dB

dBVu/m

Note 1:

Note 2:

in order to apply the CCIR propagation curves. It

will be shown that this value can be reduced in the
case of a single—frequency network, since several
The minimum usable field—strength determinesransmitters will contribute to the wanted signal.

the coverage area in the absence of interference
from other transmitters. A basic carrier—to—noise
ratio (C/N) of 14 dB is assumed for standard—

quality television, and 26 dB for HDTV quality. A ™ 4.4,

vision bandwidth of 8 MHz and a noise figure of
6 dB will lead to a receiver noise power of
—130 dBW. This value is degraded by théesftive
antenna aperture which is assumed to be:

20 dBn?

in the upper part of the UHF bandaKing account

ceiving antenngain and the feeder lostaple J.

Protection ratios arene of the most important pa-
rameters in frequency planning. In existing tele-
vision networks the coverage area of a transmitter
is determined mainly by interference from other
transmitters, rather than by the minimum usable
field—strength of the television signal. Fig. 7,
both contours are depicted for the German televi-

of the C/N ratio leads to the minimal power flux sion transmitters on channel 58. In general, the

density, which then has to be corrected for the reMinimum usable field—strength contour is over—
optimistic,since in most cases the coverage area is

interference—limited. lthis section, some consid-
eration will be given to the expected protection

This field—strength has to be provided at at leastatios.
90% of locations. Since the wanted signal does not

vary much with time, the values of field—strength

for 50% of time, as used for analogue transmisi# is most likely that digital television will be
sions, may be sufficient. Therefore a margin ofintroduced in the existing television bands, if no
12 dB, as derived iBection 4.2has to be added to other band can be made available. Therefore the
the minimum usable field—strength value derivedfollowing co—channel protection ratios are impor-

in Table 1 in order to use the field—strength propa-
gation curves of CCIR Recommendation 370

(Fig. 6).

Thereforefor a single wanted signal an overall val-
ue of 54 dBV/m is required for the minimum us-
able field—strength (standard—quality television)
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tant:

- DTV to TV

- TV to DTV

- DTV to DTV

dBW/m?2 + 145.8 dB = dBuV/m.

Values in brackets are for HDTV quality.

Protection ratios

(DTVITV);
(TV/DTV);

(DTV/DTV).

Table 1
Derivation of the
minimum usable

field—strength
(freq = 800 MHz)



Table 2

Protection ratios for
digital terrestrial
television (DTV).

Figure 7
Coverage contours
of channel 58
transmitters in
Germany.

min. usable field—strength

interference limited -

Co-channel protection ratios (dB)
DTVITV 37 Tropospheric
DTVITV 45 Steady

TVIDTV (Note 1) 14 (26) Referred to vision

signal

DTV/IDTV (Note I) 14  (26)

Adjacent—channel protection ratios (dB)

DTV/IDTV -30 to-40
TVIDTV —30 to-40
DTVITV (N+1) 0 to 20
DTVITV (N-1) -10 to 0

Note 1:  When applying the propagation curves of
CCIR Recommendation 370, a margin must be taken into
account.

Note 2:  Values in brackets are for HDTV quality.

on the residual level of the vision and sound carri-
ers.

If analogue television suffers interference from
digital television, a protection ratio of 37 dB may
be assumed in the case of tropospheric interfer-
ence. It should be noted that this value is higher
than those generally adopted for analogue tele-
vision planning.

The co—channel interference from an analogue
televisiontransmitter may be reduced by not trans-
mitting information inthe OFDM spectrum which
falls atthe spectral positions of the analogue vision
and sound carriers. If two slots are left unused, one
at the position of each of these carriers, the protec-
tion ratio necessary to protect the digital television
signal may be assumed to be lower, since the peak
power of the vision modulation signal is roughly
16 dB lower than that of the vision carrier.

If the vision signal is treated as a noise—like signal,
thenfor SDTV a protection ratio of 14 dB (referred

Interference from the DTV channel into the ana-o the vision signal) may be assumed. If reference
loguechannel can be treated in a quite simple wayis made to the vision carrier, a protection ratio
whereas the inverse situation will depend largely16 dB lower (i.e. —2 dB) can be assumed when the
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digital television signal suffers interference from
an anlogue television signal. In the case of HDTV
quality, protection ratios of 26 and 10 dB respec-
tively may be needed. However, the introduction
of spectral slots would lead to some loss of data ca-
pacity.

If the DTV signal suffers interference from anoth-
er DTV signal, a protection ratio of 14 (26) dB may
give satisfactory reception under stable condi-
tions.

In the light of the above considerations, the protec-
tion ratios shown ifable 2can be assumed.

The adjacent—channel interference introduced into
the digital channel depends mainly on the guard
band in use, and hence on the selectivity of the re-
ceiver and the linearity of the transmitter. Values
between —30 and —40 dB may be assumed. In the
opposite direction, the values will depend on the
performance of the analogue television receiver
and the linearity of the transmitter. In the case of
the upper adjacent—channel, values up to +20 dB
have been measured. However, with the relative
power levels considered this would mean that op-
eration from the same transmitter site would not
create any problems. An equivalent coverage can
not be assumed, however. The use of adjacent fre-
guency blocks or channels in overlapping cover-
age areas may create problems if the field—strength
values vary to a large extent.
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B 4.5, Polarization discrimination

Transmissions from main television stations are
generally horizontally polarized. If different po-
larizations are used, a polarization discrimination
of 16 dB will be obtained (CCIR Recommenda-
tion 419). It can be expected that this value would
be exceeded at 50% of locations. For higher per-
centages of locations a lower value must be as-
sumed, for example 10 dB at 90% of locations. It
may therefore be appropriate to assume the use of
different polarizations for the analogue and digital
services.Sinceplanning of the analogue television
service idased on 50% location probabilityyal-

ue of 16 dB, as recommended, is taken into ac-
count. For digital television a lower value, of the
order of 10 dB seems to be justified since the ser-
vice must be planned for a higher location proba-
bility.

mmm 5 Full area coverage with a
single—frequency network

In a single—frequency network (SFN) all the trans-
mitters operate at exactly the same frequency.

Figure 8
The advantages of the SFN approach are: exceedhe maximum delay allowed for the OFDM Pogssible
: . signal. They will contribute only partly to the distribution of
— high frequency efficiency; wanted field—strength and the greater the distance  four frequency
— |0W_power Operaﬂon (interna| network gain); the greater will be the tendency for these signals to blocks in
, , - cause interference. However the network— Western Europe.
— high location probability; generated selfinterference of an SFN can be kept
— easy gap—filling (frequency re—use). sufficiently low by careful choice of the system

parameters and transmitter powers.

The disadvantages are: . .
If there are still some gaps in the coverage area of

— network splitting is not possible; a network, they can be filled by additional low—
power stations having the same frequency. In the
— the SFN cannot use taboo channels; case oférrain shielding, the same technique can be
— synchronization is necessary; used as in conventional network planning, i.e.
those regions can be covered by fill-in transmit-
— feed control is required. ters. If the necessary degree of isolation between

. . , the receiving and transmitting antennas can be
Consider aeceiver near the fringe 01_‘ the COVerage, chieved, the fill-in transmitter may work as a
area ofone transmitter. In general this receiver W'"simple rebroadcast transmitter except that the

pick up ﬁignals from several tralrﬁmittﬁrsh broadyansmitted frequency is the same as that received
casting the same programme. Although these Sigy; e input, rather than having to transpose to a dif-

nals are synchronized at the transmitters, they Wil et frequency. If large buildings in urban areas
reachthe_ receiver with different (_:ielays._ They can-provide the isolation, the “active reflector” tech-
not be distinguished from multipath signals, pro-pjiq,emay be of interest in such areas also. In prin-

vided that the modulation is exactly the same. Agje the rebroadcast transmitter consists only of
modulationsystem is suitable for SFN operation if amplifier the maximum gain of which is limited

it can operate in conditions where a large exces§y e gegree of isolation achieved between the an-
delay is prevalent. If an SFN is based on existingannas.

transmitter separation distances, topographical

obstaclesvill not produce larger excess delay thanlf there are differences in the programme or data
the signals of the various transmitters in the neteontent of the same service block, the advantages
work. Signals from more—distant transmitters will of the SFN concept are lost because of the resulting
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Figure 9
First hexagon of
regular lattice.

10

belonging to the network. This effect is called the
“network gain” of the SFN. It comprises two com-
ponents, an additive element and a statistical ele-
ment.

The additive part is simply the result of the fact that
there ismore than one useful signal; hence the sig-
nal strengths have to be added up. The statistical
component is due to the locational variation dis-
tributions of the fields. Since the overall standard
deviation of the sum signal is smaller than that of
the individual signals, the margin which is needed
to achieve 90% or 99% coverage probability can
be reduced.

Thiscan be demonstrated as follows for the case of
threetransmitters. Fig. 9 shows the first hexagon
of a regular lattice where the basic transmitter dis-

tance is assumed to be 60 km. The least—favour-
able receiving location within the equilateral
triangleTo — T, — T is at its centre of gravity (point
P). At this location the mean value of the field—
strength of one transmitter (situated at one corner
of the equilateral triangle) with an e.r.p. of 250 W
and an antenna height of 150 m is equal to 42 dB.

In a single—frequency network different frequencylts probability distribution is represented by the

blocks or channels must be allocated to adjacerTcto“dl'ne inFig. 1Q_vv_here the compler_nent of the
countries or areas where the programme or da overage probabilifyis plotted. The simple sum

: : : o Il three field—strengths (power sum method,
content will usually be different. IRig. 8 it is of all th ; .
shownthat four blocks or channels might be suffi- PSM) yields the dashed line, some 5 dB higher,

cient to cover most areas in Europe, Problemg."’wing the same standard deviation as the single

might arise in certain areas (e.g. Luxembourg?'gnal' This gives the additive component.

around Lake Constance) where the distances b he statistical sum of the three signals is repre-
tween the same frequency blocks are rather low o 9 P

no topographical shielding can be assumed. Iﬁented by the dash—dotted curve. In the upper

theseareas five or even more blocks may be necesQrObab iI.ity domain in particular, it shows signifi-
sary, depending on the size of the country or are antly hgher field—strength values, e.g. for 1% the

and the frequency block re—use distance. Simil atistical component amounts to 11 dB, giving a

S _total network gain of 16 dB. Therefore, assuming
E;Oit::g%?#;se}nei ee ;(i;;izted when dividing a coun a minimum usable field—strength of 42 & cov-

erage probability for a single transmitter is 50%
0t‘f)ut for the three transmitters together, as a result of

In general it can be concluded tha_t the number the network gain, a coverage probability of about
frequency blocks or channels will increase as th%5% is obtained

division of countries into regions or local areas
with their own SFNs increases. In the extreme cas

an SFN would consist of a single transmitter (an ransmitters.Fig. 11 reproduces the results for an

perhaps some relays) requiring nearly as Ma¥sfinite hexagonal transmitter lattice having the

channels, over a large area, as a conventional NElz me parameters as the previous example. The

work. graph shows four curves corresponding to cases
where only the strongest transmitter is considered,
the three strongest, the six strongest and all the
transmitters. The difference between the three—
transmitterand all-transmitter cases is about 2 dB,

S~ . : howing that the major part of the network gain is
The possibility of creating SFNs is one of the greal;rovided by the few strongest signals.

benefits othe OFDM system. Due to its multipath
capability there exists, within delay time limits, a
mutual addition of the signals of all transmitters 2.  complement = 1 — coverage probability

interference. In these circumstances the appropr
ate protection ratios must be observeab(e 3.

general an SFN consists of more than three

mmm 6. [nternal network gain in a
single—frequency network
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Overall sum distribution of Network gain of 1, 3, 6 and all transmitters
three log—normal fields. in a single—frequency network.

Since the individual contributions of the transmit-tries. Therefore the additional use of the taboo
ters vary with the receiving location, the networkchannels athe same transmitting sites becomes of
gain isalso location—dependent. Hence there is nincreased interest, even for the analogue service.
fixed overall network gain for the SFN. It is high Several countries have already startegs®some
at the locatiorP (Fig. 9) where the support from a of these channels for analogue television. The
singletransmitter is low and it decreases as soon asoverage area of analogue taboo channels is nor-
the field—strength of one of the transmitters beginsnally very much reduced, compared with the co-
to dominate. However, as this network gain reducehannel transmitter. In a regular linear network
tion occurs the necessary coverage probability ige.g. the Stockholm Plan), thisdkso true for digi-
already assured by the single, dominant transmittal transmission.
ter.
A comparison with the situations in the USA and

A second and more serious restriction is encouncentralEurope shows that there are substantial dif-
tered athe fringe of the coverage area. For partic_ferences in the use of the adjacent—channels. The
ular locations one or even two of the supportingdistances between co-channel and adjacent-
transmitters may be missing; hence the network
gain would tend towards zero. This may be com-
pensated by a fill-in transmitter.

Mr. Gerd Petkestudied transmission tech-
Receiving antenna directivity, in the case of fixed C:grlslﬁ; i??—lfr!i(\:gpg]nu dnli%atllggi ‘;t;hgir?;
reception, a.nq the local to_pography may Iea_d iq the Instituit fir Rundfunktechnik (IRTJ). He
further restrictions. A detailed calculation taking s oy is Head of the Frequency Plannin
account of the real situation (including the topog-  section, where he is involved in plannin

raphy)may then be more appropriate as a means of aspects of future transmission systems.
determining the network gain.

Mr. Petke is Chairman of EBU Sub—grouy

R1 (Terrestrial sound broadcasting) and @

. Specialist Group R1/DIG which, among

mmm 7. Conclusions other work, is establishing planning crite
ria for Digital Audio Broadcasting.

The frequency bands allocated to television are al-

ready extensively used in most European coun-
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channel transmitters in the USA are generallyseveral transmitters normally contribute to the
twice as great as they are in central Europe. Thusyanted field—strength. This network gain is lost
in the USA, the integration of a digital television when using the analogue television taboo chan-
service carried in the taboo channels, and havingels,since SFN operation — one of the main advan-
coverage nearly equivalent to that of the analogu&ages of the OFDM technique — is not applicable in
services, may be possible in the majority of casesuch channels.

It is known that digital systems can operate reliably
with low values of C/I, of the order of 10 to 20 dB. HDTV Signa|s require Considerab|y h|gher protec-
However this is restricted to stable propagationion than lower standards of quality (e.g. SDTV).
conditions. lfcoverage has to be assured for a highTherefore, under equal receiving conditions (e.g.
percentage of locations (e.g. 90%), a considerablgof-top antenna), different coverage areas must
margin has to be added to the C/l value in order tpe assumed. The greater bandwidth requirements
apply the CCIR propagation curves. of HDTV signals compared with SDTV is a further
drawback.Bearing in mind the spectrum shortage,
This magin can be reduced if the internal network bothelements make the short—term introduction of
gain of an SFN can be taken into account, sincélDTV in terrestrial networks rather unlikely.

ceeceececcececececeece T

New FAX and MODEM numbers for EBU Headquarters, Geneva

MUY
DUE

E

On 1 December 1993, the EBU’s general fax number in Geneva will change.
Old number: (+41 22) 798 58 97
New number: (+41 22) 717 24 81

The fax numbers of individual departments and operational services within the EBU Permanent Services in Geneva
will also change on 1 December 1993. Regular correspondents using these numbers will be notified of the new
numbers in due course. In the meantime, fax messages may be sent to the above number, with a clear indication
of the name of the addressee.

The modem call numbers for certain operational services will also change on 1 December. Authorized users will
be informed of the new numbers.

In case of difficulty, assistance may be obtained from the EBU Telecommunications Centre
tel: (+41 22) 717 23 02.
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