, MNede>; ,"N66T). A Network For Broadcasting A Digital Signal FIELD OF
THE. | NVENTI'ON This invention relates to a network for b# gfast hn‘g 8%? a
desi-red coverage 5 area a digital signal. The digital s %ﬁ ovEmRe % _any

desired content, however the invention isldescribed in relation t i gi.t al
tel evision (TV). BACKGROUND ART Historically, where anal og l \B ﬂm‘te
difficult to receive, it has been compp practice to re-tra

onto anot her frequency using a filler ,1”'\ +ation. This techni quesiie*
referred to as the gap filler technique, afd is commonly used throughout
the world However, this is an inefficient use of avail abl e bandw dth
because the filler statioff Netweslk FoeBreadeastingfeDigitat Signal on t he sane
frequency as the original signal. Since nost areas are able to receive
multiple TV signals, each of these TV signals nust be rebroadcast on
separate 15 frequencies by the FIEURORTHE WVENEKNting in the frequency
spectrum avai l able for TV signal broadcasts in any particular area to be
used. This is termed spectruminefficiency. Accordingly, it is desirable
for a singl eTHY iavantiin telates taba endtwolie forebroagicastind) ovegy @odésirad eovérage
service area on a Si nPI_e frﬁﬁue%. In areas where the 20 signals are
di ffi cul t9t Areacsigial signal. e sligital signal can o 9t a8y idegired €o5temb RoweNar on
ml tiple 1 AR8Hidiiion is ABsEibEPH folatidn toaighaeRSRibA Py, When i n an area
ere reception fromtwo Of nore transmtters 1I's poss e, that the signals
fromeach of the transmtters don't destroy or interfere with each other.
Recently, there has been an incregs) peo s digital TV, whereby TV
25 signals are sent in digital foféﬁwg\ € ﬁﬁ&ﬁ&ﬁtic i ncl uded i n many
pr oposed 22"d Novenber 2002 2 digital transm ssion systens for digital
television is referred . to as a guard jnterval. The guard interval is a

quiet time dilistaricallyn wWhereanalpgr LVns! Are; diflicult, 4oy recetye, Thdagu kean

Sl gnal o so (EHRBRG bR 10 S EEMY Sidhd® Y Eridher FBaReRACBRInGTp ATl
symbol af@l cstation.i nThis- tachnique 1is erdferredcle. ashtie gabpefilleratethnidur, vand i is

I ntended to avoid the ghosting phenonenon experienced by anal ogue TV
si gnal s wherc@mmenlycusad thrguahautathe woelde nHowever, this is“an inefficient use of

available bandwidth because the filler station cannot retransmit the TV signal on

the same frequency as the original signal. Since most areas are able to receive
multiple TV signals, each of these TV signals must be rebroadcast on separate
15 frequencies by the filler station, resulting in the frequency spectrum available for
TV signal broadcasts in any particular area to be used. This is termed spectrum

inefficiency.

Accordingly, it is desirable for a single TV signal to be able to be delivered
throughout an entire service area on a single frequency. In areas where the
20 signals are difficult to receive, this may necessitate broadcasting the same
signal on multiple transmitters. As a result, it is also desirable when in an area
where reception from two or more transmitters is possible, that the signals from

each of the transmitters don’t destroy or interfere with each other. -

Recently, there has been an increasing move towards digital TV, whereby TV
25 signals are sent in digital form. A characteristic included in many proposed
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SUMVARY OF THE | NVENTI ON | n accordance with one aspect of this invention,
there is provided a network for 10 broadcasting over a §iNred ﬁovg ¢ge
area a digital signal having a guard interval, said digrtal °¥FYRES é vi ded
at a source, said network conprising: meafs for comunicating said digital
signal to a plurality of transmt stations, each transmt station

conpri si ng sdigitdlr pansraissih &pses forddigital delevisiors iséferréd aosas ta ejvard
wher eby said synchroni sati on nmeans are arranged such that said 15 digital
signal is triBigEYal: (The guasshintarvaliis asayiet img:aTiar eachymbol whese yo sigaaldsi d
guard inter | ¢ : |k~ - ok AL ence
Wthin the densmisd,oERger Henef i Tiehded 18 o eenBtERS nav tifio ih2

transmit st grooess rdflectedt sighgls saitidatstheaiefiectediadignals rdeanst combirdewitdahay
means arranged to delay 20 transm ssion of said digital signal, to

conpensat® fssibsaguents symbeb @ngncadse rptarteymhali intarferegery  flhum the guidce

bref or abl y. ey iRl REendia g ofBsfito BRERIGAR $68haatd nilpnaitBLe
capabl e of bpysRafowhérR: ffletled sighalsdre ippPésdrite Maxi mum 25 communi cati on

del ay experienced by the neans for communicating the digital signal to the
transmtters. 22"d Novenber 2002 -3 Preferably) said buffer is of the

size: |ongest communication dg§|pvARY OFBAEINVENTIONI gi tal signal . signal
rate Preferably, each delay nEans rntroduces a prescribed del ay according

to the difference between the transmt station receiving the digital signal

and the 5 i \ ' . .apl ; ' '

nmeans incl Ugés cl OW!@%EQ%P&%% '?gﬁjggﬁﬁﬁ’o&{%gpwﬁgﬁ%@@gﬁron

of the @i thrbadtdsting bRerOuIBedife] RolbRige Bred & alyital SiGfalChavdilig g giRRas

conprises a signal received froma global positioning satellite. .

Al t er nat i veligtenelj gaid sligital gsignah previdedi atea aouricge seichmetwork comprising:
means for communicating said digital signal to a plurality of transmit stations,
each transmit station comprising synchronisation means, modulation means and
a transmitter, whereby said synchronisation means are arranged such that said

16 digital signal is transmitted from all transmit stations simultaneously, and said
guard interval is of a length sufficient to avoid inter-symbol interference within
the desired coverage area arising from signals broadcast from the transmit

stations.

Preferably, said synchronisation means includes delay means arranged to delay
20 transmission of said digital signal, to compensate for delays in communicating
the digital signal from the source to the transmitter.

Preferably, the delay means includes a buffer. More preferably, said buffer is a
fifo buffer.

Preferably, said buffer is capable of buffering the digital signal for the maximun
25 communication delay experienced by the means for communicating the digital
signal to the transmitters.



10 encoded in the digital signal. Preferably, the prescribed delay at the
transmit station experiencing the | ongest comrunication,dgl IS S o 1,
and 't he: prescribed del ays for other transnitters are caf uli\i%lveeﬁqsqeﬁgbg#rom
BRI EF DESCRI PTI ON OF THE DRAW NGS 15 This3invention will now be descri bed
with reference to one enbodi nent thereof in the acconpanying drawi ngs; in
whi ch: Fi gurRreferabtyysaid ieffaxds kf thersibe:oadcasting a digital signal in
accordance with the enbodi mrent of the invention; Figure 2 shows the
synchroni sation circuit of the enbodi ment; and 20 Figure 3 shows an
arrangenent dbéngeseesmnintinisitini to provide, coverage.to a desired area.
22"d Novenber 2002 g alr}gteen‘ﬂ%e(t:?rféhlsemgp %fstgﬁdﬁgﬂ?%éﬂgﬂﬁ'k 10 for
broadcasting over a desired coverage area a digital signal having a guard
interval. Although - the enbodinment will be described with reference to the
digital signal being a digital TV signal) it should be appreciated that the
i nventi on i sPrgfigniablyaigacht delgy grerni: fitqdugesi @ iprescribegndelay caacoyding tarthef or m

of informati e e.dl gi .Si | Lgi-nat . r . In
he erbor miererie BeteER 4%, 4erlimi® shitRln, RioeNnG e, A, ! e ofeor
to nodul 881 anariftlnh campiirication defég di gital signal may be fornmatted and/ or
encoded in a variety of different ways, such as the output of a NEWS DATA
SYSTEM seri es 3000 coder, which outputs 10 coded MPEG 2 pictures and
digital MPE hO i i preriey toaor k
10 conpri segb %fﬁ;éghestgge I F&rﬁﬁé}ﬂg{nﬁﬁa&ﬁ Lér%g?(li%qy%g‘&{nrg;?\ﬁsmt g'}gﬁ?gﬁs&ﬁﬁa_
The digital conjrohthe sate ofipropagatiod of theedigitabsighbkthroughsthiet buffert i ons 16 from
the source 12 via the high speed |link 14. The bandw dth of the high 15
speed link 14 nust be at least what is required to transmt the digital
si gnal , Wwhi dbreferabfy, Mbist Eloekipgdnicans 00EMprises RPIsigrd! " esveivdid Sont entglobali t al
TV signals. The link 14 can take any suitable form such as a fibreoptic
cabl e or a rRASIHRNING sateliite. p&lterrﬂatele&rq&g@@cbmm@anw@ﬁwtgﬁ;s a Wee|stamp14
is ane f I J: : digital signal to each of the transmt
stations 6,giﬁ°@§ﬂm§§&§@"§fg?'§ﬁ$ﬁ-y different delayed tinme intervals. Each
transmt station 16 conprises a synchronisation circuit 18, a nodul ator 20
and a transmitter, 22 includi.ng.an, antenna 24. The digital. signal received
U'a the i grPielarEn e PrepcHbOA HeteY sCie st Ston isencld e longest
synchroni satd{phmé } i i ; i ii
circuit 18 is | ngm&g#%ﬁ td %%yzlglg%{?uﬁg%)dr %Bgﬁﬁf'gﬁ%ﬁsyggﬁﬁﬁ? 83‘?5'!'@?
si gnal aboutarercalculateddterefroni.r equency in accordance with the required
br oadcast standards and requirenments. The nodul ated signal is input to the
transmtter 22 whereupon it is broadcast via the antenna 24.

BRIEF DESCRIPTION OF THE DRAWINGS

15 This invention will now be described with reference to one embodiment thereof

in the accompanying drawings; in which:

Figure 1 shows a network for broadcasting a digital signal in accordance
with the embodiment of the invention;

Figure 2 shows the synchronisation circuit of the embodiment; and

-

20 Figure 3 shows an arrangement of transmit stations to provide coverage
to a desired area.



22nd Novenber 2002 -5 Each transmt station 16 transmts the nodul ated
signal on the same frequency. Accordingly, the network Js spectral |
efficient, with the digital signal being  broadcast to Newrrphey rage
area on a single frequency. The synchron‘lgation circuit 18 in each transmt

station 16 acts to ensure that all 5 of the transmt stations 16 are
transm tti ngTheenbediment Jelgtes toi aunetwarkut yfor Throadgasting ivesta odesitedc ui t

conpy 1 Sea" BB ek 2 4, Bl BPtRoH a8 il chiinddon e
posi ti oni ng &Ab&dilricne vﬁlﬁBé)derseﬁséa%ttﬁ&fe@ﬂ@e%shéftﬁgw%ﬁ?ﬁ& He‘iné"’arlcgﬂﬂé’ld to

receive a clock signal froma GPS satellite which is input to the

pr ogr ammabl el\desigpak it Sheulgr bgr appaectistede|that ABei inverdiooeds aapplicable to
progr amme, el a ter. which the clock signal s _forwarded to the output
cl ock of hg’fPﬁéﬁasg{J"Bf‘égx\gé'Q"ﬁl%@W&S‘gtﬁﬂ%&"mﬁ iffocmagan coptaite of
buffering a sufficient nunber of synbols of the digital signal to
accomodat e t he del ays i ntroduced by the very high speed 15 link 14. If the
maxi mum del alhe digitglisigpal pliginates,frgi amawwce 18k Huthesembpdimentc irisouicten

each fifo b“fé fsr:f_:ﬁguwpfg‘?el‘é%féﬂ %gﬂépgilﬂ{ofrléin% iiﬁiaﬁ&?%%@é%&ﬁ.hﬂfe the

digital signa I'nstance, al " signa s a sy rate of

one every Srdigitalssignaldmay thee formatted! andfer fericodedfihed vafietyusf differéht ways,1
synbols. 5~. The additional "1' in the size of the fifo buffer 26 is to

al | ow t he t reuelas therqutpetpf 2ONERVSIRATA SY STEMeaaries3Q0iecegasanhich gidputs t o

6. hs. 1 19 or RRECOMIFES 2 bleEa Y M RPEC 2 abl®) 1 Mg SR @ 09B,, "7
the fifo bufffispdft st di gital signal is output fromthe fifo buffer 26

and the synchronisation circuit 18 upon receipt of clock signals fromthe
programmabl e 25 delay 28 and the GPS receiver 30. The programmabl e del ay 28

L5 brevt o aTREEARM0, SoprelnchofnGPodd SRS Sidd P, o Bl
speed |ink Istatiens 12 TtheNligitalbsignal(6 Zontimunicated to each of the fransmit stations
16 from the source 12 via the high speed link 14. The bandwidth of the high
15 speed link 14 must be at least what is required to transmit the digital signal,
which is 40 Mbit/second for one transport stream of current digital TV signals.
The link 14 can take any suitable form, such as a fibreoptic cable or a
microwave link. For the purposes of the invention, the link 14 is a means for
communicating the digital signal to each of the transmit stations 16, albeit at

20 slightly different delayed time intervals.

Each transmit station 16 comprises a synchronisation circuit 18, a modulator 20
and a transmitter 22 including an antenna 24. The digital signal received via the
high speed link 14 at each transmitter 16 is input to the synchronisation circuit
18. The signal output from the synchronisation circuit 18 is input to the
25 modulator 20, which modulates the digital signal about an intermediate
frequency in accordance with the required broadcast standards and
requirements. The modulated signal is input to the transmitter 22 whereupon it

is broadcast via the antenna 24.



that the sanme synbol of the digital signal will be output from each
synchronisation circuit 18 of all of the transmt statiqns .16

simul taneously. This is described in further detail bel 2\% 'i?‘fe”bt?ertzlqu
programuabl e del ays 28 are determ ned vvitl5‘respect to the transmt 5
station 16 experiencing the greatest delays. For exanple, assum ng that the
maxi mum del al;'zad:mtransm&tesdiaﬁgn 16 dramsgfitsstheadodilated dignal a0 tne samee‘oequﬁncyand

1o bot  or Bectiaiogtdhg Getwari 1818 spesballviaicionswithine, GG} Faceh el of
five ”ansmﬁro'éhééétgaﬁhé@esi &%%’ra?% éi‘él’ﬁﬁfa% eq@efr%ggéncﬁ 10 and 10 from

the source the del ays o t he programma are set as foll ows:
the transmitter experiencing a delay of 10 fromthe source 12 has the

pr ogr anmabl

m cr osecond), %Wﬁ‘?rgp r%g{?n%E'?@rt %gf(ﬁé%ﬁﬁ%nésgae ay o% é@’ip S{'{%éh%toﬂ$ ce
12 has thg p@ﬂgémmlﬁstdﬁbﬁsﬂe%réQﬁarkmltltllﬁclj?(héwﬁlﬁl sigriae simditamebusiys MHd er
experiencing a delay of 5 fromthe source has t he programuabl e decay 28

set to be 6 synebeenisatianscirquile!d jsoshown indetailjarigHee 8g a del ay of 3 from
the source 12 has the 20 programuabl e del ay 28 set to be 8 synbol tines;

the transmtter experiencing a delay of O fromthe source 12 has the

pr ogr ammabl eEdeh syntiironetativn diecuitl 18nbompri9esca difoduffert 2@, dgpragraminabléuced

for & ﬁepégf’;@e?g?%' e Glpta) PoRoRIgsatefie (ORST sngrrersyd The ChSaeEavar 14
[rom the, Souse R diafdecRFibcsas ki oyl 8 68 té%\?éllat‘ae%ﬁ'icﬁrﬂ@@éiot e

station 16 tran e sane sy signal simu ous

tt is tolbe progeamtiable tdetayr2gyr aﬁmeblpcogrdmaﬁl% dbla)héa‘ imtrdduoass a pre-
transmt station 16 has its delw% set to be 1 rather than 0, otherw se this
transmit st aROgrRMMed sﬁﬁhﬁﬁﬁﬁ chdbe dlpdnsigeal isdppvardedity the oupy glock

transmt staftd enbodi nrent, the cl ock has been described as
bei ng from ?ﬁ(@%?fot)ﬂﬁ@é however ot her arrangenents are possible. For

I nstance, the Japanese ISDB— TV system has a provision whereby a tinme stanp
be i t ' : ding, kt.wll ible t

2dd i & codle b5 et 44 Suishbe gedapls of Btarind A sulicit puraies R RVeme s e

each synchr Otﬁbscﬁéu'tél Sigrhdl 48 decdmntisste thé *ae$a)1§ ifRoaleed! bg thé vefy RightépgaRnce

by conparing the code"wi th the received satellite referénce time'signal. If
t hi s i npi&ndinkatddonifwbeemaxiniemadelpy ddtrodueed byothej high lspeadzdtmkf t4 ia ﬂﬂd ay

Gi gital i greeondeg IR pach 388 RiieFi A it 8o RPole, o VRIS e SPARES 15

and the ext egbah o?ﬁ%&hig‘ith?sn?hﬁ? FoRiRYSHoe, ifftRe RIIGHAI SigHhl PlhsS $yriBolThfsT8r

within the digital signal econe | nefficient:

one every Sy seconds, the size of the fifo buffer 26 must be D—'—"“— +1 symbols.

The additional ‘1’ in the size of the fifo buffer 26 is to allow the transmit station
20 16 which is subject to the greatest delay to be buffered and thus still be
synchronised with the other transmit stations 16.

As information is received from the high speed link 14, it is stored in the fifo
buffer 26. The digital signal is output from the fifo buffer 26 and the
synchronisation circuit 18 upon receipt of clock signals from the programmable
25 delay 28 and the GPS receiver 30. The programmable delay 28 in the
synchronisation circuit 18 of each transmit station 16 is programmed to provide

a delay to compensate for the delays introduced by the high speed link 14 so



I'n most practical inplenmentations, nmultiple transmt stations 16 are
required in order to provide conplete coverage of a desiprgq, area. hS IS
because of the presence of buildings, hills and other o Peﬁosve %IeE:%Bhﬂy
partially obscure the 20 desired area frofa single transnit station 16.
Figure 3 shows a sinplified diagrammatic representation of three transmt
st ations 16, thatclther samge ytbdbr ofidthestdigital dsignalalwilti bealoutpwdr fitdne eachr ed
coverage area 32. Wth the transmit stations 16 arranged as  described. .
above, each ﬁ)’%‘?h’ tsa ?%tquH'fﬂg%Q“ 0'% Eapsmit tatigng; e.simyltgpgpusly. drh's

si mul t aneous i fromeach transmt station 16 may be
recei ved at ﬁ??%}gﬁﬁ@fﬁéﬁeé‘?@f}'g@% | ocations within the desired
coverage area 32. In order to avoid the possibility of intersynbol

i nterference,,t uard in al, of i Qi . S| j to be at

| east equal fo‘g QﬁEgr@Qsm%@ﬁaQG%ﬁﬁﬁp%38{?24“¥§4‘9miﬁ§9§%%%§z‘?@3m@
Noverber 3003tatidn 18 ekpistidn {Relgrebfdst @Brays6 being received in the desired
coverage area. Accordingly) although a recéiver within the desired coverage
area 32 will not receive signals fromthe transmt stations 16 necessarily
si mul t aneous S YA Imit | A [ iNtrod e i

recei ver f roﬁﬁgleﬁég'{ﬁl t'he t %h@%ﬁ?ﬁgﬂsﬁg?ﬁ%@ %é%r'%r L{%Htl?]%%;%g‘éqt?/g?eed
recei vi ng t héinketd isvi@bniicrosecorsdsy arid tie digital ssighals peadutes 1 Gynbot eerye
arrangenment al.so assists in overcaning Doppler effects caused from nobile
recei vers. ARigogeeend; the sizepfdbe fifo Pﬂﬁehggmm@%@/ﬂ "‘sii’T iﬁ ﬁés'a@mg/@saﬁ ng
digital sign ﬁl:;m' : Vel . i iﬂﬂ:ar(t:é’d i

descri bed ab%%ﬁé e wgggfgfﬁygﬁﬁngﬁr%@gﬁg 1tbhe a va%’?%%%?gft%?'gﬁa?d

i nterval 1or oandi10ofrémnthel sotnee 12, the gélags ofthd programiiabié delay 281ate sef &s
shoul d be apg}rem ated that the scope of this invention is not limted to
the particul ¥lloMshodi nent descri bed above.  22nd November 2002 -9 CLAI M5
1. A network for broadcasting over a desired coverage area a digital signal
having a guard interval, said digital signal provided at a source, said

net wor k conpri si nthe treassittesr experiancingaai dgjay «0fd1@ifrgm dhe siognee 120has the
plurality of transmt stat.ion e transp t statiagn.conprigi.n

synchroni sati on nﬁm:&"}mﬁaaé?'a%aﬁeﬁﬁa‘gn ea“?ﬂﬂéﬂ‘i fing; ,'n\/\ﬁ}ﬁ %’W"&o&?d‘i
synchroni sati on rrﬁgag 686y ses a buffer, clocking neans coupled to the
buffer and arrange tg cont)fol the rate of propagation of the digital
signal through the buffer, and delay neans operable to introduce a

prescrib del ay . i < npu f di e
differ en?gg bet WEEIEII'%[ E%?lg@{ntg@kggﬂ)%qrﬁd;%s?neta%{)g? i @%Hnr gieeg\g’?ﬁ{ge It1 ggh%ﬁ)gtﬁ'gal
signal and the naprograRMEBIY dictAl 28 BetiR 15ty 3 syl tials; t he digital signal is
transmtted fromall transmt stations sinultaneously. 2. A network as
claimed in claiml1, wherein said buffer is a fifo buffer. 3. A network as
claimed in claim fhdhrapsnittt’ Bkperfetichd ¢ tBlay 6f 52R8M thedlsolite 421 ds the
digital signal for the maxi num comunicati on del ay experienced by the neans
f or communi cat i ngptdgradimableidetayy2@ ket to hen symbod tiimeser s.

the transmitter experiencing a delay of 3 from the source 12 has the

20 programmable delay 28 set to be 8 symbol times;

the transmitter experiencing a delay of 0O from the source 12 has the

programmable delay 28 set to be 11 units.

Accordingly, the delay introduced by the programmable delay 28 in each
synchronisation circuit 18 compensates for the delays introduced by the high



4. A network as clainmed in any one of clains 1 to 3, wherein said buffer is
of the size: longest comunication delay + 1 synbols of %,tgq\l di qi.t al Oﬁhgnal.
signal rate 5. A network as clained in any preceding cl & I% e

cl ocki ng nmeans conprises a signal received froma gl obal positioning
satellite. 6. A network as clainmed in any one of clains 1 to 4, wherein

sai d cl ocki repesdalirk dénfmmsthe souraee 12t tonpach deatestnit istatiom dbgso dhatiegoll .

7. A networ as G recedi ng cl| aqj wherein . th cribe

Gt ot D hdre R G repmiClhe e Sy ol Fne G S S SoUR Vel ay
s set to 1, and t he prescrlbed del ays for other transmt statlons are

cal cul at ed therefrom AS. A& A9. A9n. AL. A. A&5. A" . Ah90G*9 Z

8{ vpkf a\ W cdl éale Fpcastes] tbaé]tba]Rrag@a\]"aap@a}i@@yc%]qfath@afpe@paap@ta]rea?mé] ca]

aenal cal cartald e BRedf el pBLTEy fgten gy utftre B R ERICRRERR S <

] ca] ca] cag h~terMvad@dhot by synchronised refative to the other transmit stations.
Aty ## wengb] X] ] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! #$H$S$- %4 %-&QR&&&' (X(a(((n))[*

t b, ,
oan0] nem o dn fnis'embadiment, the clock has been described as being from a GPS satellte, .

c]a] Ica] (_:a] ca]howevel ottjer #Erremigea] em:} asg pas ﬂﬁblgﬂdﬁn%&&@,?ﬁi&&b‘p‘ﬂ?\ﬁe ISDB-'E'\V
call oal ca] c BT AEBaR PAPUAPLY BRI Ba45e] SaTFaFeacee HTSEORG igtal
e 10% 1 CROVE M@s@@dﬁz"%%ﬁéﬁﬁ'&}gﬁﬁ/@a %8%?%@%%‘;@%8%9&@??_*@? 0%

() - _N dff | 108 idigital Bgil (ndhavel 84éh (s,yna&simsﬁti&h(durddim%cbue ShistiMe Y& (
)-S+s! 109 ()- / bQ 10%& S&s! 10% & ()-910% & ()- f109% & ()- 10
10$L<109& (jAngBuiDdias)a reterepas, by 1eomppanng dbe c£qde. with: t_’ﬂ@%wewedasate"lte

1095 (0 10045 4 50 it o . g ot vl o

z#10% & () - ;1d heed &o( o delst ECH Jét%he&@#mb@%n&st( rafisrit OStéation )16, since each
@310% & ()-S. s! 10% & é s+10% ()-&8*#10% & ()-cb@ 10% b&10%ss&' () - Sy10%&
'()-910%& ()symppbokthe digitalsignal is synchronised by the time signal in the digital signal

15 and the external satellite time. However, the provision of a time stamp within the

digital signal can become inefficient.

In most practical implementations, multiple transmit stations 16 are required in
order to provide complete coverage of a desired area. This is because of the
presence of buildings, hills and other objects which may partially obscure the

20 desired area from a single transmit station 16.

Figure 3 shows a simplified diagrammatic representation of three transmit
stations 16, each arranged to broadcast the digital signal over the desired
coverage area 32. With the transmit stations 16 arranged as described above,
each transmit station 16 will transmit the digital signal simultaneously. However,
25 the signal from each transmit station 16 may be received at different times at-
varying locations within the desired coverage area 32. In order to avoid the
possibility of intersymbol interference, the guard interval of the digital signal is
chosen to be at least equal to the maximum delay between signals from any two
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digital signals to mobile receivers.

10 In addition to the benefits described above, the present invention retains the
advantage of the guard interval providing some immunity to ghosting from
reflected signals.

It should be appreciated that the scope of this invention is not limited to the

particular embodiment described above.



102Ss 110% & ()-S "110% & ()-@! 10% & ()-S 1 10% & () - &10% & () -

gl0% & ()-,,7../ OGOdESHEl 10 10z@10% & ()-9S N

Z#10% & ()-S 110% & ()-8#109% & ()-S@! 10% & () - 10% & () 2E0dNeFPsnaRet - 10
102&38$10% & () - S& 1109 & ()-&*&10% & ()-SY( !10% & () -

S& 1'10% & ()-SY% ! 109 & ()-2<33333333bA 10 10" 10%& ()-!f10%& ()- 10" 10"

10" S8s! 10% & ()- S37s! 10% & ()- S5s! 109 & () - 3155Y667~77} A?4C

10f "1 109& () -ys! 109 () - #10%& ()-fy! 169& () - Z! MH10%AAS: () - ! #10%AA&: () - 7777
77:4:jKC 10f° 9 10% & ()-!9 10% h, h& ()-s10% h& ()- @10% h& ()- S10% h& ()-
10 104; ; : <f <<=A?KC 10P) 10% h& ()-!+) 10%& ()- % 10% h& ()-9! oy

109%@08’ () - 9# 10% h& ()- 9 10% & () - :@E&L>}A?KC 10&7rmL0% h&' () - 6310%

h& ()- ,2z 10%h& ()-:!,2z 10% ;& ()-: Y. 10%h& ()-:'Y. 10%111& ()-:

Nor mal " " HedA Retwotk €or b'rbﬁd’éﬁslﬁﬂlq_'e%%ﬁé debipadcogerage erea didasiiansigAal c”

"Headi ng 53] c¢" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
“Dofaul t Par dEisha SRR gVl said ESRF SIORPERAVIARd At dioUred, said network

e P SR R A A 1 oo
transmit stations, each transmit station comprising synchronisation means,
modulation means and a transmitter, wherein said synchronisation means
comprises a buffer, clocking means coupled to the buffer and arranged to
control the rate of propagation of the digital signal through the buffer, and
delay means operable to introduce a prescribed delay to the clock signal input
to the buffer according to the difference between the delay at the transmit
station receiving the digital signal and the maximum communication delay,
such that the digital signal is transmitted from all transmit stations

simultaneously.
2. A network as claimed in claim 1, wherein said buffer is a fifo buffer.

3. A network as claimed in claim 1 or 2, wherein said buffer is capable of
buffering the digital signal for the maximum communication delay experienced

by the means for communicating the digital signal to the transmitters.

4. A network as claimed in any one of claims 1 to 3, wherein said buffer is of the

ze: longest CO@umcatlon delay +1 symbols of the digital signal.
signal rate
5. A network as claimed in any preceding claim, wherein the clocking means

comprises a signal received from a global positioning satellite.

6. A network as claimed in any one of claims 1 to 4, wherein said clocking means
comprises a time stamp encoded in the digital signal.

7. A network as claimed in any preceding claim, wherein the prescribed delay at
the transmit station experiencing the longest communication delay is set to 1,

and the prescribed delays for other transmit stations are calculated therefrom.



