1 "TELEVI SI ON TRANSM SSI ON SYSTEM' The invention relates to a tel evi Q'p(_@x-r_‘vc;(oc
transnissjion systemhaving a tine nultipl’exed signal in conmponent formthe
majority of the lines of a frame.period of which contain a first conponent

5 conprisifg a digital data burst and a second conponent conprising vision

I nformation, the data in successive datalbursts in a franme period, which

data is derived froma plurality of sources, being assenbled as a series of
data bits at a given data bit rate. The invention also relates to such a
system for use over a nedi a of"TEBEVETON| TRANEMBESION MSAERMhd al so to

equi prent for use Wnid 1a&dt18n SHEIbE4B t5US tededitlidnt ANSHIs3SLP hys¥ &) €M has

been pradposed for use wth the broadcasting of television signals from
satel |ites whert®ViRg & &dRe IhtiRieRed sigpal 3ﬁp‘a‘?"tp°¥‘?‘5mf9ﬁ’é theiBe JOFLEYo At

K/gﬁpﬁnigg 3) ﬁr euigpmﬁasbgﬂadgaﬁe ipgriﬁdgbf ailmﬁﬁrd(raségﬁ{ |a]9!\iﬁ|§ téipodlesd si on in
rc that direct bro t atellite of television

progr anmes fsor ﬁ%@rf}ﬁnﬁeﬁ ‘ﬁﬁﬁg%oﬁfg%}“asécﬂ?ﬁeﬁ&?c?ﬂ)’fi FaREPnERt ARPPEHPE Panel
chaired by Sir vistbonnfPendtivns thet ddtlai tinathct essiop oddtaoburises hin aaframe
transm ssi on 20 n : Lndi_ngs,. of thi elep | shed Jn
Noverber 1082 tRFTRRf MO dord ", SfEYe: bt SRETC St
Broadcasti ng byas8smbldd ae a speinss pf glatahbitadet spgverndeta dit Teackni Che

Transm ssion StaRdatfhh' aldd@Wads t8GubRId FEOR tebr IieOSFBRNG 6fhat D ads t he
| ndependent Broadcast Aut horkéé"js Mul ti pl exed 25 Anal ogue Conponent

t I
(C-MAC) systiem &8t5Gi¢Fedebansy apgalspcto eguipment faFnies Fith Svcha
subsequent |y begmtascept ed. The C MAC system has been described in the

| ndependent Broadcagt ,Authority's erinental. and Devel o nt _Repor

1108 NRC - A Ter SRR ofrtey tasmRiSh; HFYAR et bek FEPFREL erodtr A2FR ng:
30 dat ed AugustthkE98foadchstsingephrtelevisdonosignabs fgon eatdl MAEs swherenthet he
prefix relatin t a r t n&l;gg' | . a2l pposed
speci ficati onsgSV\Jé'?% Jllﬁc%ﬁ%dglg%asgg%tr gg%“ﬂtn?o?aq?‘hgi%i\%\g sy télzér?gtgat#agt 9$0r
the C MAC syst eft hEOdsgshelen dightiad cfPr®i-nce t he adopti on of that systemfor

DBS. The changes i npei3owidd@h&tdeedsibnt 10TMArls MWadeonata it Nbidaakakie b
reduction in i
: gsatellite (DBS) of television programmes for the United Kingdom
would commence in 1982 an Advisory Panel chaired by Sir Anthony
Part was established to report on technical transmission
29 standards. The findings of this Panel published in November 1982
by Her Majesty's Stationery Office as Cmnd 8751 "Direct
Broadcasting by Satellite ~ Report of the Advisory Panel on
Technical Transmission Standards™ (known as the Part Report)
.recommended that the Independent Broadcast Authority's Multiplexed
. 95 Analogue Component (C-MAC) system should be adopted for .DBS,. which
recommendation has subsequently been accepted.
The C-MAC system has been described in the Independent
Broadcast Authority's Experimental and Development Report 118/82
“MAC - A Television System for High—-Quality Satellite Broadcasting”
30 dated August 1982, this report also describing the A~MAC system
{the prefix relating to the type of sound and other data
transmission). Proposed specifications were included in this
report for the two systemé, that for the C-MAC system having been
‘revised since the adoption of that system for DBS. The changes in

35 the structure of the video waveform include a reduction in



2 transition peri ods fol | owi ng the sound/ data, chrom nance and | um nance.
‘conponents with a consequent .| engthening of the sound/ dat a conponent ., -’
Figure 1 of the acconpanying draw ngs (which is not to scale) 5°

di agrammatically shows one Iine period of a CMAC tel evision signal/whi ch
occupi es 64ps and each line is divided ngionally into a nunber of bit or
sanple periods at a clock rate of 20.25MHz, there being 1296 such sanpl es
per line. Figure 1 is derived fromFigure 1 on page 11 of the European
Broadcasti ng UnitgangiERo)) ferdéds Followikg\ehee paurid/ddtal,evhimdnarsteaanthr ds f or

625-11ne 12 G 1551 Gl  SuBRRASSSLNY cordBRR 1o BRI BE 203, 1 he

entire contents of which IS iIncorporate el n reference. sgach
| i ne contains tﬁé“ﬂ:/ld%wmp?‘??ftthe sequence given:- a = 203 bits -

synchroni sation, Somééfieﬁtlaof OLQaTeaa&lbin%au\yﬂaE drawings (bhfch 14 $RTP Gkale)
transition from nd of

sanpl es - period (zero- Ievel
of chromi ndnce MA&f Ef‘l’ag}:’l 3h°ws 6°“§a eegeriqdegfer"vga*wofqﬁvé?é?f‘ signal
scranbling. d - wBbe¢h sacypies 64;tshaadne|aahcnn(er Avided no:ioga];ly?@ﬂtcsanpl es -

um nance (Y) Sefmber of HATB ess res i‘\’/s gnce g%rrp%ez(r:\‘{fa itsplgrﬁ there

sanples - transition I nto data
conpressed by 3bgéimg lﬂ%tsuabpsmilmtpsrylmps Rifgucéirlods ntqréeed frommation is

conpressed to 2§f1 yre %C&PBbaéZ 14.89§d).(h mmﬁ%‘”j*@iw%ﬁméﬁ@ﬁ%

di fference signa transmitte ernate nes an

di f f erence &i gndev l:?@ipﬁﬁt t F&ﬁ%‘fﬁsﬁt’%cﬁt&ﬁdﬂﬁé for &23tHinggl? CHa Satehilteyn nance
conponent is ti B?oé&liﬁfﬁfgs'edsﬂhyzslo,? daled mhem39xﬁﬂmﬁﬂﬁe52&&eﬂfs logm nance

information is ¢ SS to occ 76 err] (71 For
DBS transmi ssi of 8%3 %FB%?&&H%’S% nE& HaTe ﬂ%ﬁceﬁﬁ‘gﬁﬂgﬂ%nt s ar e
frequency nodul abethinst thea fbblvsing tin ohe :ké%&nedngi\&tn +he radi o frequency

carrier is nodul at eq U%}(ﬁgb@cs‘l phapesng_md‘ tlsgteiyl ng?&‘[gﬁ%fg m%%ak, gi gi tal

sound/ dat a conponent . e current posa e sou nponent
shal | be 385 packdt =nul4 Fm@ﬁed'menﬂﬁaneirqmne@@fl fatas of each

tel evision ¢ = 15 samples - main clamp period (zero-level of chrominance
referance) ' '
SCl = 6 samples - reserved for vision scrambling.
‘d = 354 samples - chrominance (C)
20 g = 704 samples - luminance (Y)
SC2 = 6 samples - reserved for vision scrambling.
- h= 4 gsamples -~ transition into data.
The chrominance component is time compressed by 3:1 so that
approximately 52us of chrominance information is compressed to
25 occupy 17.48us (354 saﬁples) with the R-Y colour difference signal
being transmitted on alternate lines and the B-Y colour difference
signal being transmitted on the intervening lines. The luminance
component is time compressed by 3:2 so that approximately 52us of
luminance information is compressed to occupy 34.76us (710
30 samples). For DBS transmissions the compressed chrominance and
luminance components are frequency modulated with a bandwidth of
27¥MHz whilst the radio frequency carrier is modulated using 2-4
phase shift keying (2-4 PSK) by the digital sound/data component.
The current proposal is that the sound/data component shall be
35 packet multiplexed and located in 624 lines of each television



3 frame, each packet conprising 751 bits nmade up fromthe 195 bits -
available.in each line for the 624 lines (the first 8 bits of each data

bur st .conpr‘isirfg 1 bit for data run-in followed by 7 bits formng a line
sync. word)e This is shown in'Figure 2 which is 5 derived fromFigure 2
of the above nentioned EBU.Report, a packed3 occupying approxi mately 3.85 of
the 195 bit data periods of each television |ine whilst the whole of |ine

625 is arranged to carry data as explained_in this EBU Report. In Figure
2:- S - is the |iframeyngach,packeyocomprising 7311 bits mgde up fram the 195 hits

numbers of the dajvailubid 1N eachS1idaCeér Rfe WAURLRA Pihel BEret 81 BMReSbORALN P1
to P162 wrare the_ packets, and -L6255)- |?the data in line 625 ilst it
wi Il be possible @ RetRscrpRrdsing §i i fPy data Jupsin folloved byygsbits

transm ssi on by nBamingfa difk S§mneckoad).of TSP HoRh elnSFZgurei Phihéeh st 0 t he

satellite, with a 3 CQNV er he aeyi al bri frequenc f
the incom né t ran%‘%g'\s‘yg‘li oér%%?ijt Ust aztaB(E)v%e_t eov%r 3%’1“ _éag%ygFﬂT@P °’E)%rnas?a"|¥°? E)has
al so been suggestestuphitng papsoxioatediio} #S of [thepld bit tdete aegieds oficdach

transni ssion Via @iedbhfon?Pune whelstVimd Motk B 14Hdl 52 18YalaHEM k6 eadly t hE
same time:-can convey ot her _television programmes whilst doing away with the

need for indivi dudataass jexplaingd ip ghis EBE RenomtyHy IRKLeyre Ziblie wil |
obvi ously have advantages whey e {ehéei nel syncOdriae satellite is weak e.g.

the transmssion is n riparily intended for the_ 2 country in which
it is receivkd, V\,her_e]?{ r'Pngér?’;Q %rr?stger equ%i'H‘d‘E’?'éscé’Fvéﬁ F?'c?m%ar nber of
satellites |l ocated in differd&ht ipchearneanegcpppetibyi thes visies sigpalring a

conplex aerial array, pprid P16 €a5reOtnd)igdBiQAGCU cy where the sighting of
ae?%ll s may be -di f-ficuft ® 30 € &%apt er gﬂgf the Part Report deal s

with the interaction bet méé?ﬁbBé%ﬁhec%lSFei’ﬂilét‘? i%38tion systens and it is
reported that the Cabingrikel A w3iDhe/pssadbad 0P WusCheids & idiabét150R&ed0é ed

SR IR LI LA T R okt Ry
chapter and wher esigbped pntatthet satE@llfee,t kith af dsercenvestéhal the aerial to
bring ﬁhe frequency ofhtheT;pcgyihg transmission to just above the
broadcast U.H.F. bands, it has also been suggested that many
" households will prefer to receive such transmission via a cable
20 television distribution systém which at the same time can convey
 other television programmes whilst doing away with the need for
individual aerials. Such distribution by way of cable will
obviously have advantages vhere the signal from the satellite is
weak e.g. the,ﬁransmission,is not primarily intended for the
25 countrylin which it is received, where transmissions are being
received from a number of satellites located in different
geostationary positions thus requiring a complex aerial array, or
in areas of high'océupancy where the sighting of aerials may be
difficult. ' '
30 Chapter 7 of the Part Report deals with the interaction
between DBS and cable distribution systems and it is reported that
" the Cable Television Association of Great Britain considered they
would be able to provide a cable service even if C-MAC was chosen
as the DBS transmission standard. Several examples are given in

35 that chapter and where appropriate to C-MAC the inference is that
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4 this t'ype of signalF could be directly transnitted over cabl € systens.
‘Present cable transm ssion systens use co-axial cable conveying their
tel evision programes in the V.H F broadcast band and whil st there is rmch .

debate at present as to whether future 5 installed systens shoulsd use
optical fibre cables it is quite |ikely that many of, the systens yef to be
installed will also be co-axial cable in view of |ower installation cost.

It has recentl yuﬁeefmreeaf | S3@fal Qa{,]_a he a{ﬁl&sm &%hﬂéhﬂie@ ogemb§é gnal over
a VHF cabl e transmi ssi Oﬂm&/stem .S not 'af feasible as 10 originally

thought as the JPHEES hahtRieqE cable strensniasion Aystena H“’%c"t?uﬁiatlosa'?ﬁj‘—ch
bandwi dt h thus contteyinggthéler peldvdsiad ppcmmﬁesma tikeavy. mwclbreadéabl: Ehatifig €M

could carry and NGl ik Se@le30sPRAOY deb8le G2PEALSR! fenial, Fur ope
i OF ' debBfle SEPEdsdat Yal B GiS BFgsent

to extendi ng the channel spacing e ca _
stands at &7 Mﬂzinstahle%systeaelohhonbﬁ useaspticel i fidhrefeabhes slmuml/qdata

component at t heudifhing0- diabit ke skeilP Yol ROBE GEYEIRaPkOR! ST, 4 SUC

cabl e systens because of the short | ay reflectrons. produc ere'is
therefore a nud? P¥iRy °b\’]te ARreep; of dover 1ageH lehinre cestst ens. Wt h t he
above in nmind earl ytsuggaf&:teﬂmj Bedre rbeseHhﬂanthe REawsuisadon2@f a cuic Of

handl i ng such a S|gi1a g cab e ?nsm' Ssi 03 systemwoul d be to
convert the C NABS} gna F rﬂ}fﬂ: SSLOMATEPT OF 15 PEfeastbiecation to
a cabl e syst emoriginally tdmzhatr alsothe/\mim Ibesdwiidble afdsectt ageignfaltwourd

mul i pl exed ciqElpAnes il ma&gp%hemeascfngt El?eﬂ“ﬁﬁretrhgfgp Fidutheg'
cross- | unmi nance and cross- col our resent w our arr -
systenms but nort@®aFnpsht arfabinsyetemeople cryey apRShergnid allso wvmied to W

prevent unaut hcersbseﬁmsaCﬂptbmnengu BUPSe wtéxQemtﬁhemeS leR&nred’ yﬁ&@ﬁf o

woul d be necess SC anble t.he. signal -prior to co ver5|on and
rescranbl e the ?OK gge F' ‘gg“h at present stapds 3t Mg g Wi t ed

Ki ngdom P& ent aﬂpptiomattmsmi\nioa:%lb‘&ﬂé guuinll / ddradcampohbatPat ette ApgH i cat i on
GB 2 137 843 Az ii3Ps el QeoQ;YL SSALCs d NG ATl 8R! su”hbéaba.t”p' 'stt‘égse
ax

nodul ating the vision conponen resse rom nance an sed
| uni nance) and begausepafdihegshqrs B%ﬁlgpqqqﬁepmdgpetalanslothﬂt/edé& a

conponent ) therefore a much lower bit rate limit for such cable systems. With
_ the above in mind early suggestions were that the onl& practical
20 way. of handling such a signal over a VHF cable transmission system
would be to convert the C-MAC signal into a PAL type signal prior
to its applieation to a:cable system. Such a conversion would lose
the advantage of time multiplexed_chrominance end luminance and
re~introduce the defects of cross-luminance and cross-colour
25  present with colour snbcarrier systems.but more important where the g;;
reeeived DBS signal is.scrambled to prenent unauthorised reception
e.g. subscription television.serviees, it would be necessary to
descramble the signal prior to conversion and then rescramble the
converted signel. _ - |
30 In our co-pending United Kingdom Patent Application No.
8306921 published as UK Patent Application GB 2 137 843 A we
proposed to overcome the above problem by amplitude modulating the
vision component (compressed chrominance and compressed luminance)
and by expanding the data burst (the digital sound/data component)
35 such that it had a lower bit rate so that it can then modulate a



35 - such that it had a |ower bit rate so that it can then nodul ate a Q.
separat'e carrier. Wi lst this proposal substantially reduces the bandw dth
requi rements it still needs a bandwi dth of about 14 MHz which is virtually
t he bandwi dth of two channel s'and which has not found favour with cable
operators wi shing to contain Such a DBS 5 5 signal -within a single
channel . It has subsequently been appreciated that the vision conponents
for a MAC systemif subsequently anplitude nodul ated can be bandwith

limted to convenPeRitRbe |53ETi8% hi FRiIRE thigrpropRsdinSrbet3ati4ldyateduessitdet o
Eur opean-cabl e oppimiwadch dequirembhtsDiOBtdR] Idteds aibhRdwidEr WIPEB&R DA Mz

tel evisign picture which i,s_at..l east . as od as _displa pr oduc rom
transm t ted AL 1 EHE O oHEciity O, nRrutldRt P e SReiele o PRI RS S0
col our and cross famdnfenoardeffthc tsblef oparabofAwishiggats conticinesech at PESS
still presents a ' 0 ata conponents especially if they
are not to bge useg{%hi‘?twknmbggﬁ%%eugﬁégar ate carrier for reasons of
bandwi dt h but have tolbdascéghasguentilycbaen eppreciatedi thathsheiytalesur st , peri od

0; f the hIVAC E i gna{ eo@aaezg&ggeﬁtd lmm Iggscs@lak%mteaﬁdcw mlfﬂﬂecﬂm&%ﬁoa&

of fice has been tpo re ulat e .a e soun ata, conponents _as_a guat ernery
signal still ret® magg"j[thehcﬂil:eé e copvespentdy)fie §g§é‘|" She 7 “%’e&gﬁ?f‘ t

whi ch effectivel yspaeiag sivaibdbleynd Eusoptanacdile] dferkthrs ahd stiidl prednde
synbol is o of vels carri - i Of+ 4 Rf thon. r,
this pr oposgﬁ hasL%%%nh?ecc?uk?jestasgg%ea \?5#5&55%%%1’? F{:/‘gret %hirég'f ?gecm? i %%&ltntg\%gégl e,
to be difficult tes ddeplays prrduceddivon rirgnemitped (PAl teleyisine signads widdst

both ;smal | vertiCgde 30fFedIng £rdR iMeOBEcHs BYfsur dhd UESACTuRMEAES Ide@BedtASE
been to halve the bit_rate such that it is 10.125 Mits per sefﬁ%gd whi ch

1
has shown itself $WFHHBALEA&MALS,| Hawgrety Shlistdlh PretritscaRrabighHith dhe
W th duo-binary ceslindgdd{ta &bipdaehtdsv ebpsdighhy ifhehey afemeci batwwedi onal
i nter-synbol interfecence) where it .can he_ accomodated .i - 30
bandwi d h of'55. OGTHRELS © SHRAFaEs fegFPeks AT SeRoum o Haried oL Ay sidoate
- conponent s bei ng vmieet¢ives mwdniplesed iint hhe [etL-tvter Recked ofytheeMrdr oposed
in the above EBU fopgi!. 'oIQesugﬁiQﬁé&%nSY&t REF1 2 BPefd120R DA RAEGREnAN 8 o) ODI eNnB

surroundi-ng them are di scusse .
Office has been to remodulate all the sound/data components as a

quaternery signal still retaining the bit rate of 20.25 Mbits per
20 ‘second but whiéh effectively cohsists of symbols at a 10.125 MHz
rate where eaéh sjmbol 1s one of four levels and carries two bits
of information. However, this proposal has been found to be very
sensitive to reflection.in a cablg; to be difficult to recover the
clock frequency from, and the signal has both small vertical and
horizontal eyés. A further suggestion has been to halve the bit
1ra£e such that it is 10.125 Mbits per second which has shown itself
to be acceptable for transmission over cable when used with
duo-binary coding (a'tﬁfee 1e§e1 signal where there 1s intentional
inter~-symbol interference)'where.it can be accommodated in a
30 bandwidth of 5.0625 MHz. This would result in only half the
 sound/data coﬁponents being-convéyed as compared with the C-MAC
Packet systém ptoposed'in'the_above EBU Report. The above systems
and the adﬁantages'and.prbblems surrounding them are discussed in
the report'MDﬁ/RDT/007/84/MA of Centre Commun d'ftudes de
35 Télé&iffuéion et Télécoﬁmunications (CCETT) “"Le Codage
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t he report MDD/ RDT/ 007/ 84/ MA of Cent.re Cormmun d' Et udes de 35 [err] et’
[err] (CCETT) "Le Codage 6 MAC/ Duobi naire - Adaptation du Signal G MAC -
Paquet s aux Reseaux Terrestres” by M Alard and R Lassalle, dated 19th ,
January, 1984. A further disadvantage gf reducing the nunber of conponents
that can be transmtted at the reduced bit rate of 10.125 Miits per second
(say eight sound/data sources in the C MAC Packet proposal at 20.25 Mits
per second buiAcyDhobihatie s-uxclhp&aﬂidteauasiglﬂai fc-Maat- lr'h&udt%t gyx Resédvxt the

cabl e oper at on _recei VI a t he f sour ces
he requires %l’"??%rr?gm Eym on &%rgra“wgr ii‘/ﬁ ﬁ%%’ﬁﬁ%‘hﬁ'&}‘”ﬁop%a Ain the
above EBU docunmend furrhéo disaiyeetdge 0§ tddscpea:kbesnutinberndfheomnemss ST ces

the only praghiscals ad'BY ﬁgan%ﬁ{%%}ilwthblédméu q:iQer%]Q. ge- %Uii !bf i;,

sound/ dat a sources signal, to store these- tiple
conponentg, tﬂf°99¢e@ﬁyt?ﬁ§hFo%H““§61ﬁR?e§°‘t¥r¢FFra#q the rGfA¢ r%kﬁb PaeEQﬁﬂiany t he

vision signalae 20025 Refed Qef‘%e'?fund i ik Conllyh @osrelsael e@uéés af UF1€CEnaRI I OF tO
their transm _ssion qQver an obj ect of i nvention to

provi de a trai<nFeglohs s?’é‘Fe%W?WWP%‘F‘FtPﬁe %HSG%iV&P%aH\?aﬂT’Q&e%%ﬁ be
avoi ded. Frorhas to rsileassrhet fdutesourcentlieorequires dfr arimiuntysivnObver

transm ssi on tem.h n I e nal - Q n form
the majority o%ﬁfhe“dl ?#ehsqg mlnFEa:% E:Ded ggdﬁh%v\gbc i(E:ﬁ(;hn arnea agf%"rst
conponentigcorAnsenbH@gath gackdtsdfrar bhe svardens gourassnthec ontopgactizeipri sing

vision i nforrﬁgl 88 achevidgt &isnwmgﬁstd/@edﬁfﬁipwxstﬁe Idduid dagf® Period,
~which data is derived from a | ural i tg? of sources, being assenbled as a  _

series of dat®PupfFess oftthe QBMA §iemalsqte Ftore these degmultdplexadat said
sources ‘are Cdompéhshtist €v aenwtbene %ugrﬁuﬁaey\ﬂp&hmiﬂ&ydﬁq%ifé@ﬁ‘bt he sources

for each group bhein ed series o cks, o ts from
each source iff°3"%f a“ﬂﬁ igﬁn SQ )&’f%'?a;tge%gtrre &5??1% f}fﬁ)

sub- nul t i1pl exsemrcesh@rien &obthedrf transmissinohovat a d:nbrlst bei ng 30 der| ved
fromeach of the gaiyg mm;g ctot,fdaieaimaasﬁ%rrﬁrahdme t3@hshadbYG) data Dbit

rate with the nunber- s Ina data burst corresponding to an |ntegral
mul tiple of t¥¥&temwith Hhich tdre gbeygpdisadvantage can be avoided.

. From a first aspect the invention provides a television
transmission system having a time multiplexed signal in component
20 form the ma jority of the lines of a frame period of which contain a
first component - comprising a digital data burst and a second
component comprising vision information,_the data in successive
data bursts in_a-frame.period, which data is derived from a
plurality of sources, being assembled as a series of data bits at a
25 given data.bit rate,.wherein that said sources are divided into a L_J
number of groups with the data from the sources for each group
~ being time multiplexed as a series of blocks of bits from each
source in a data bit stream to form a corresponding number of
sub-mnltiplexes, the data bits forming each data burst being
30 derived from each of the ssid number of data bit streams at the
said given data bit rate with the nnmber of bits in a data burst
corresponding to an integral multiple of the said number of groups.
From a further aspect the invention provides a television
transmission system having a time multiplexed signal in component
3 - form the_msjority of the lines of a frame period of which contain a

-



From a further aspect the invention provides a t el evi si on transmssion

syst em havi ng atine mul ti pl exed signal in component 35 formthe majority
of the lines of° a frame period of. which contain a 7 first conponent
conpri sing ‘a digital data burst and a second conponent conprising vision
information, the data in succéssive data blirsts in a frame period, which
data is derived froma plurality of sources, being assenbled as a series of
data bits at a 5 given data bit rate, wherei n saj d sources are di vi ded

into a first and gi?écﬁ?ﬂi’°§?‘?fuﬁ°%rtiﬁ1%€cf‘ﬁjcta%o‘lﬁtéeg‘“lﬁélﬂ'@’ 8s%GYRLd to a
speci fic-group, tbempdass coopeisisg snumeanfamatt& ftuiesmagar QiPsheied el ME

mul tipl exed as a §§tra| %:txrsc{f P‘L oc% o] Pgho qane‘fé( %bd ,ﬁ%oFrces in a

first data bit stream ormafirs " fhe data
fromthe sources pPliralhty o8 cenvatces.obplng essmbéedmbt a pdegiesl ofisdatasbitsest of

bl ocks of bits frgme%amaom b2t 8O WherSin Bafh §§&£ng Aal ﬁi\h.dtedst A8 £ Qséorm |

a second sub-multrplex, the data bits form ng each data burst bel ng er|ve
fromthe first an®PdactRrOPHa8TouB|Tith: FRechElic Soprressheinsgraadgnerhitsa Bit rate

with an ﬁS  evegpdtdFbeigredp bithé dlalaaemh €t dodtileSt forFERENFTRE L ?grwﬁ tagig
aspect the inventjipon provi es a television_transm ssjon.systemfor

transm ssi on and f%@e%ﬂﬁ& ofeda2g 48 tPf)Ib(-}Rg% §?g‘?f:§|s ? CSﬁﬁbﬁen{ % orm
the majority of témrcesneds offixstrdare biar isorkanf te Hfiotm Sd gmaét eolsrtnaﬂnimxa
first Co”ponﬁgt COMsE Sind9aah ffron? el géo%@L%sd%é? :‘?:‘ér SlcoaRd %t%u egang

conmponent cofprising vision 1 nformat I n succ ve da%a bursts
in a frame peri odmuhiAptexedass 3 Be'tielsl o dlockmph ‘ﬁ-ltar%HOPt sachf of ghksceanrepei ng

assgpbl ed as a sefd @Ss&ondaddtabbits s@i‘e& 86 VR ORlsdchid shplnile S, sew ces
bei ng di vi ded |nt a first and a s ggfsatpPWth speci fic sourc

bei ng assi gned to asptis FPE‘“QFOW e fe v§8u¥’(?§'s°‘?%rf?'f?fe”f‘?rst
group being tine mdohapdaeae\ilttasweamerate&hefsahhog:kﬁnodatbi bR ratenwdarkanof its

sources in afi rséve(%agl?mb | t%fstbggéarpnt Qacfhoﬁglaabf k{ st sub-multiplex whilst the

data fromthe& sources ond g i'me nultiplixed as a series
of bl ocks of bits froFrasget 30furthet ¢&tpscsmhecésvemni® peevidgs dnttalevision

streamto form a’ gGaeRtksibh- J?dk&d: Ff'oQXthet 'E?ar(l%’i@sfb‘nt #nd Qé&ﬁgoﬁaﬁhadl?ﬁn%
burst bei ng derlv:ﬁitiplexed signal in component form the majority of the lines of a
frame period of said signal containing a first component comprising
20 a digital data burst and a second component comprising vision
information, the data in successive data bursts in a frame period,
_which data is derived from a piurality of sources, being assembled
as a series of data bits at a given data bit rate, said sources
being divided into a first and a second group with specific sources
25 _being assigned to a specific group, the data from the sources for
"the first group being time multiplexed as a series of blocks of
bits from each of its sources in a first data bit stream to form a
first sub-multiplex whilst the data from the sources for the second
group are time multiplixed as a series of blocks of bits from each
30 of its sources in a second data bit stream to form a second
sub-multiplex, the data bits forﬁing each data burst being derived
from the first and second data bit streams at the said given data
 bit rate with an even number of bits in each data burst, wherein on
reception of said time multiplexed signal, the bits relating to a

35 selected one of said groups are extracted from each data burst,



fromthe first and second data bit streans at the said given data bit rate’
with an even nunber of bits in each data burst, wherein on reception of"-
said time nultiplexed signal, the bits relatlng to a 35 sel etted one of .
said groups are extracted fromeach daiga burst, =~ 8 which extractell bits
are expanded and assenbled as the first conponent in each of the majority
of the lines of a franme period of a further time multiplexed signal which
first corrponemichoamnaaesd digstfde dRgandedifud dddedbledlabacty Ei¥stt € Which is

substanti al | t of S ive ta_b te the s

conponent ofysaul% urt h|r%rk\9dtrrhl%l ?‘&rgg’éa"fs#% ﬁnﬁso%r? §m§d?e5§?ﬁ)§gnn
i nf or mati on. Glﬁmtbysttém miltdplexed siznal fwhdoh tfiiesvaonporsenyr conpsites be
~readily derivgghbonadiiendRlauiiy st 4 %{eslafrawfwhacﬂqrtg\?wt%tﬂﬁl half

appl i cation, narrelg when reform n evi sion signal t.or transm Ssion

over a madi untAt P s‘iariidcﬁ-'b‘ff“bﬂﬁﬂm &% rrate Hihidat her epnopdatomgerans ably be used

al one with thgaseeFerimRe &fieCiihBiipleRddBoinal it 164 sa04IABSoR N € di Vi ded
into two grou successwe | i nes of each data burst may al ways start with

a bit froma f’f‘d?" of. said two groups. The invention also provides
tel evision trans nsu¢l'ersystpispaflamw the dase fromhthehwardvaeegioabevicsben

transm ssi on §é’a§tﬁ ?p ?lrsal s&)&gacguﬁt \£{>Séh g'lggal Srtf or][af ormng the

vi si on si gnal conponen exed signafl, urallty of
sources af 20appldoetienganamedy gihepsrefiorming 1tb¢ l}yrlsuiﬁ-snr‘@ianhb ﬁmund/ dat a

signal s as di gadndhisd19A3%veraBtnddlm tdfReditbi & %h&mme le94ded! sidgdnal s as

said series of data bits in said data bursts of said television signal at _
sai d gi ven dathetpgtourapay BRnesed gleng U’-E‘b&?’&e%ef(?ﬂ%&ﬁﬁ?‘&&t’-a“ slgrals are
di vi ded into sai dwherebehe @fougéwpse divaded dato tfwergxtduefe, gakEégalioxi Ng t he

signals from iﬂgfzo#reggﬁ &t e‘?\urstgmoup g%gsaﬁ F’%‘T EJDO%?T?’LFQ ts in a

data bit stream St sairad corres nmeans
for sel easi ngokt lseiditwo grawpseach of the sai d nunmber of bit streans and for

assenbling said bifes shPbdt13al le%ai,@mnuaétteiemfonaé %@ﬁﬂt&@t@q\}iyﬁﬁi contain
30 bits derived fromeach of the bit streans at e sald given data
for use with the above television transmission system comprising a _

source of vision. signals for fotming the vision signal components
of said time multiplexed signal, a plu:slicy of sources of
20 sound/dafa signals, means fpr processing the sound/data signals as
digitai.signals-and for time multiplexing the digital signals as
said series of data bits in said data bursts of said television
signal at sald given data bit rate, whefein said sources of
sound/data signals are divided into said number nf groups, means B
25 for time multiplexing the signals from the sources_of'each group as -
‘a series of.blocks of bits in a data bit stream to form said
corresponding number of sub—multinlexes, means for selecting the
bits from each of the said number of bit streams and for assembling
said bits into said data burst such that each nats burst contain
30 bits derived from each of the bit streams at the said given data
bit rate whiisc the.number of bits'in_a data burst corresponds to
the integfal multinié of the said nuqbef of groups.
The inven;ion additionally provides.tslevision transmitter
equipment for use with the above television transmission system

35



bit rate whilst the-nunber of bits in a data burst corresponds to the )
iptegral nultiple of the said nunber of groups. The invention additionally
provi des tel evi‘'sion transm tter equipnent for use with the above tel evision
transm ssi dn system 35 9 conprising a source of vision signals for

form ng the vision signal conponents of said tinme nultiplexed signal, a
plurality of sources of sound/data signals, neans for processing the
sound/data signals as digital signals and for time multi pl exi ng the digital
signals as 5 eonprising assqyrednfa visios signgds Foafermpog Fhe visigpjgignal

tel evision signatonponedsdoflighdld Hidletmltiiplée. s MR Sial pPival 18P WECESurREs
sound/daur Si gnalt?i are IVI ded into the IPI rst and the second grou W th

speci fi ¢ ‘sour ces® date FigneliocPeane GPOREOCeRSARE thErsqunAtdatal t18Medsi ng
the signals fronagd hngsaur 8Egnalk dddefért nihme gmnuppmmg lﬁe di.%eta]es:lgﬁa]bl o€ks

of bits in the fLrst data B, LRI 10 Lol Bl LT St SuB PULLpl e

means for ti%me nUttiprexing (BE 8 gnal's Trom $8¢%nd
group as a seri esigsmalbitoskid ighverhdate ddtdrate; avieretmmatld fooreest b second

sub-nul ti pl ex, ”?é‘l&%/&&.fa § G513 BHRaRa Facb! 048 2264t Qha lRE éé:'oﬂdfgrroﬁf, and
second bit streans _and f 5 assenbling said bits into said data burst

such that each d#ttd Ba?fétfi‘é(ﬁ%‘éﬁ? BFeiengd ta, 8gsRecdfiq 18EOYR r Beang o &dBRd
bit streams at th@t3pickigpVene J6dmalbifromatie bittedNoP\the fIHEDEErodh 4 &S i N

h data b t. t _ f d/ dat ' di vi_ded
P 20 or dhips, SAHES <3 BASTohhate Fghe diarf Brd Bel efemm bl bR ooip°
such that successinse sit-aubtipdexsimasis \fot htimebmiltiipberiag fihessignals dirdmt WO
groups. The invegid QQ?J&Q&G the’ QEbHESrbE) S §'é)e’h££%‘%' Midlﬂsegg'tﬂmfcowr

use Wi th the above television transm ssion system conpris ans for
receiving said téatevpsiesn & daar theeegrond crubsepkidal emgusensd for Sedecting

i nformation f Fonttﬁalbﬂtst er@ﬂ'e%'cﬂrbfs 'tﬂélaéaid NB3ee drar s&fd?:dusﬂtngtiéﬁsdﬁ{dafor
bursts fromsaid tel e ISI on s gna and neans for selectin ehbl ts from

the data bur$t r2RPBSEMNS AR PheR (PERISAd gtRE20Pushi By b data burst

contain bits derived from the first and second bit streams at the
said given data pit rate vith-an gven number of bits in each data
burst. a - I

When the sources of sound/data ‘signals are divided into two

20  groups, the selecting means may select the bits from each goup such
that successive data burst start with a bit from a first of said
two groups.

The invention further provides television receiving equipment
for use with the above telcvision transmission system comprising

25 means for receiving said television signal means for separating

' said vision 1nformation from said television signal means for
producing the data bursts from said television signal and means for
selecting the bits from the data burst representing a particular
one of said groups.

30 Such'equipment may additionally comprise means for
re~modulating said vision information on a carrier with a bandwidth
less than that of said received signal, means for forming said bits
from said particular one of said groups into a reformed data burst
with a reduced data bit rate corresponding to the said given data

35  bit rate divided by the said number of sub-multiplexes, and means



30 Such equi prrent may additionally conprise neans for re-nodul ati ng
said vision information on a carrier with a bandwi dth | ess than that of .
said received signal, neans for formng said bits fromsaid particular one
of said groups into a reforned data burst with a reduced data bit rate
corresponding to the said given data 3510 phit rate d|V|ded by the said
nunber of sub-multipl exes, and neans 10 for nDduIatlng the data burst so

formed onto sai e rth nme nmul tjpl exed tel eV|S|on
si gnal conpri sFﬁéq‘Z%dF%E{)m ds\ﬂ;edtdglgr re]’s ?lgcst"e ’iﬂegl o 8o FBFTETatRy foFR
refornmed data I$hesfurther itdpe miloirlkexed quievisios ¢i@nel|cimpnisimgesasidng

equi Pent o1 Wagawidk des@r AU r AR i cuOheddch 2B ftﬁélx%@oéxédt S P #ing

means for receiving. said television si means separati ng
"vision information PPoHERFlPY aler ipsp °§| Wismanscerwm @qnt)mmatfqrg

sai d visi@n inhee rmhotheoabara:aélé\ﬂewu tcbaﬁsnhaaﬂb/ﬁ didtenC eSmgriaingd Bdindf
sai d received %? c‘,ﬁ.vrrieans E Pr 3P¥CI ng rf 10 data burst from sai
tel evision sighal, ano fBans-d 5pley ErERP lonkeans; £o1 semeratdng #add bur st
representing { Nésipol tefosdabiva 6foms kil ftieletisdan sigashd mgamsiForf or form ng
said bits fro t g o] bus st at a
nkﬁfﬂdéuiﬁﬂi & =1 ¥ 9555%8 fﬁf%raaéf%g £é?%tc£¥aier f ﬁ%ﬁﬁ?@ fﬁﬁﬁ

bit rate V\/mchls hal f that of sali I ven
nodul ati ng t hel®gf &has thap pfspaid, ‘-’PB‘F#ﬂ,ﬂd otanel g siedng for etodlugitig)tthet he

further thore makdd phesecdré®!saVa Stdlevid 8R4 1 dg(ﬁgi‘t %ol BhokForl lekBiact? Vﬁone“t
whi ch conpri seg tg’%re or med, dat a urst and the‘second conponent
conprises the PXhARFHITORtAh da TehH SEPTefeBting: Fim seme&bm05nﬂfiét her

features of thélistvent isecond bi:omthe fBOming Je£d bit e drrboy é/&l)l ad1eg¥edpl e

with reference,to .t acc ra IS a |OCP.
di agr am of traﬁsmpt Jtﬂ[gtro g 9&8% %%?tg bﬁ’sl:% atth T\#é r‘b‘s‘eﬁ? g’b‘ﬁ‘t lerf“’l?
Figures 4, 5, ®hanef Faé#esimem dafad bty rate,. fand mapbafcm mgdulaeidp the data
oper at i onygf tmsrtreamuaeroneawmr@zr tbgﬂrﬁ. Fhe e Fulti& 81 @ DI oOCK

di agram of a I‘EC]&I ver and converter for use wt resent |nvent|on
Figure 9 i s a BHiséRIgedgtenvisignapienat F‘?‘&ﬂiléig the gfrié’aE ggompenent which

comprises the reformed data burst and the second component which
comprises the bandwidth restricted vision 1nformation, | “
The above and other features of the invéntion will'now be
20 described by way of example with reference to the accompanying
drawings in which:~ _
Figure 3 1s a block diagram of transmitter equipment for use
with the present invention, _
Figures 4, 5, 6 and 7 are timing diagrams for.explaining the
25 operation of the transmitter equipment of Figure 3, _ ‘w’
Figure 8 1s a block diagram of a receiver and convefter for
‘use with the present invention, _
Figure 9 is a block diagram of part of Figure 8 in greater
detail, and
30 Figure 10 is a timing diagram for explainiﬁg the operation of
part of Figure 9. . _ _ _
The block-diagram_of Figure 3 shows transmitter equipment for
generating one form of the time multiplexed television signal
according to the invention. The vision components 6f.the

35 transmission equipment are supplied by a vision source 1 and



detail, and 30 - Figure 10 is a timng diagram for expl.aining the
operation.of part of Figure 9. The bl ock diagram ¢f Figure 3 shows

transmni tt’er. equi pnent for generatjng one formof the tinme nultiplexed

tel evision signal according to the invention. The vision conponents of the
35 transmi ssi on equi pnment are supplied ¥y a vision source 1 and

applied to a MAC vision encoder 2 where the |um nance and col our difference
signals fromthe soyr ce 1 are conpressed at their required rates and
assenbl ed ti me- widRPLAed SRofMACHVISIgR snceden 2 yhene phe dumipnapge (394t c¢lRET MAC
vi si on conponent difgerérdee eighederfromSthe sourkenDiaréUdjmpeésded &Eth8DE i Ng but

if it weke to be scranbled. this.would.al.so take place in the encoder 2 by
anyone of the kno’f/\?r?“? 5%415?5%%5”%%% %lgsetirmgc‘éﬁﬁpﬁs rsg’(?g?vi@d?w& g‘erébl e
di scussi on. The milli b¢ @sevhedi thain the MACneisioh rompotemtefiomdehe 2needeapdl i ed

f . b !
to a frequepcy mgang.ge gsrubﬁeéto tW&PT@ﬁﬁh bt &f’h“& aled [aﬁa?eoggpar%'ﬁa& &nid

frequency are app rom an oscillator 4 such that
transmtted occupiesdd 2isantrkiedplpcss i thrrpncafex e by apyrne @£t then¥newsi on

frequency. The noghéhaifidsOmifRHUt hdveOreduadLy aieeéiédi_soxﬁa_aéi;mega)ltseussigp.h
er (o] IS

mul tiplexer 5 whose oujput is applied through a transm
aerial 7 for dir iﬁbi"{iﬁée ﬁdaﬁgﬁf’f‘t‘é%‘pi%e“t Q’é?"bﬁ&f °t“8°‘§‘ffe Za’pfptaBBfiieSt ko &
satellite. - The chreguentyt nedulanck Spts ahicin ostillaeivnssiaontisi gp@lopgidater at i on

equi pment i, rel agj - N | i ther .. The
transmtter ?oal soaflér? F%Jt}c/f \é\g%aél gﬁgﬂ\gguﬁ%ﬁdﬁ aJsgcQ)giracéég ﬂ(}% er@ggé#% %Fﬁsi ve
and whi ch nmay in tnsppnitted|essupiespai bandridth of UoMiiz et Phreovpatiirgdst er eo

soudd signal s assQGhahfdivh tfrefliicyl SRR RidiNdded bi¥guRCErcxON6&ARLEY QVigi NG
ot her stereo or nong-aur al soimd &gfgsls data in the formof te|etext

signals and data aP@pted&nct Myltintes whose, gptpyt; s @pphiedoFhroygh 4 s on and
sonme of 't he ot hertrangmitter 6 notdciipk aeehdl Fegor iditectingt thel ttadaeiesduned

that the 25, SOupees & AR Bpll @Yl LOGILND, SHHOG3LANAL o Ghg! N Stereo
sound si gnal assoctated wit h PR ST oA ST gnal, source provi des a
tel etext signal wipethtioayobhdhasegitysignpl igeneratdon reudkpransnisirghativehy | st
~source 11 provi dgRiNgRROME GEIY hep ek Q¥&ir18id further.
The transmitter also includes eight sound/data sources
- numbered 8-15 inclﬁsive and which may in turn, include a pair of
20 sources providing stereo sound signals associated with the vision
signal, further sources providing other stereo or mono—aural sound
signals, data in the form of teletext signals and data representing
- the over—air authorisation for the vision and some of the other
signals. 1In the present description it will be assumed that the
25 sources 8 and 9 provide the two sound signals for the stereo sound
signal.associated with the vision signal, source 10 provides a
teletext signal which may be used for sub—titling the vision signal
whilst source 11 provides the above—mentiqngd over-air
authorisation, these four sources forming a first group 'A'. Each
30 of the sources 8-15 inclusive has a input terminal C for receiving
from an appropriate output of a clock pulse generator 16 a clock
signal of a frequency appropriate to the nature of the source. The
outputs from the sources 8-11 inclusive are applied to respective
- inputs of an 'A' or first packet multiplexer 17 whilst the outputs

35 of the remainihg source 12-15 which form a second group 'B' are



Py -

aut hori sat i o'n, t hese -four sources fornming a first "‘g'roub" A . Each 30 of -
"the sources 8-15 inclusive has a input terninal C for receivi ng froman .
appropriate output of a clock pul se generator 16 a clock signal of a ’
frequency appropriate to the nature of t¥e source: The out puts from« he
sources 8-11 inclusive are applied to respective inputs of an '"A of first
packet nultipl 7 I&e olf,put s 35 remai ni_ng source
12- 15 whi ch. fo?ﬁ% ésldecon(fpu;r:%u" b §Fese°°n‘i?a§gfﬁ maftinderedfs diech ofg o
second packet mhbtpamkekeml!;gplexéasshhénd @ Yasc ketlazkl ingukecereerl7 and 18
has a clock ingihefdlt olorgc c I t rat e of 10. 125 MHz
e nEf c ﬁi Eant I:REkgaP_Q %?0#%’.5&[% 5% ‘fﬁﬂufl

froman output of th se gener at or oxer
17 takes the i rFBBn?lr?gch‘&lsFﬁe“ngm 365 r Ghet W packet conigiplexemdl -assked| es

these si ggal S itheO1Raakal aigﬂalinpﬂ%}.aﬁanﬁ%& #id- Qomwﬂn%ﬁi Agadfns ?at the

rate of 1 125 |ts/sh ? assenbly of these packets being into a
regi on or area “BFRf IS3BRS {RER PACkATSi LA Wo9vm meneen ¥ith eepronriste headsve
Packet si gnal prtoq:msedte £t 1 1abamd eER Raaaistsemﬂi} of theb&WalkédrsS BeYs:

out Ut of tho e 16 PR Eeldn"Sr s SHMAR: e uge Brcinted i the atao. 125
Moits/s cont ai rbsr% 1B| the FTM@aEhcltetneimﬂt pmposemdm thec abdweD BB Rep6eXlt 2i NS
the prescpi bed rigdrdi! dnduledh si2thatickely vhd Iabgsecme 0L XoTRESY e

such [ine“portions, ure 4 corresponding t tron The
above bits ar esgmjr f- ex; £rAm the \fuEpute Afnths (A rPS&kﬁ‘r rwelphxltemm lﬁel ng

i ndi cat ed by AwhiéH) at rulﬁbe{ted'abé tofSl.ltBJ‘llDS mkllt|s$§ doafilsat8 wlks Qtpﬂg&?t on
oundar

line L1 (which,ends i ng is.,indicat by a doub] ed -
line. Sub-nult Tlg?ef °9§\{°n ﬁd qg oRgskes %@fg’&% %ﬁ prescribed {3l Bigs f r arré"
whi | st i n addi them eaperpacket wibk mﬂmmpeciﬂmaem 266 rsgcti clwaé dsortbeénssnd of
line 621 and e | S ore he bit
rate and! Fﬁunbe?i%?qu&ﬁé%?ié%Qﬁw%pf%ﬁ%\ﬁﬁﬂugg% ?ha? Sp %Tfled in
the above EBU REpGhOW™ fAmcFigusgab @Fho?ﬁqlhhitséar%éénimsiw Ibleitxa processed
in an 25 | dedidagad vyRANARthDY dubBerdd bPAGHEEIAWhiidt €K& srdBe Wet § t he

Appr oxi mat ol y PEEst] PRABE Y SHELSH pade dfele: SLee it Bubnfimsirtime
doubled boundary line. Sub-multiplex 'A' will then contain 81 such
20 packets per frame whilst in addition there will be 321 spare bits
starting towards the end of line 621 and extending through lines
622,'623 and 624. Therefore, the bit rate and number of packets
per sub-multiplex will be half that specified in the above EBU
Report. The signals from the sources 12-15 will be processed in an
25 identical manner by the 'B' packet multiplexer 18 with the number
of bits perlline again being 98, each 751 bit packet also occupying
approximately 7.66 line portions. Iﬁ such a case the sub-multiplex
'B' will also contain 81 packets per frame with the same number of
spare bits appearing in lines 621, 622, 623 and 624 as for
30 sub-mﬁltiplex 'A'. The sub-multiplex 'B' is shown diagrammatically
' in Figure 5 which is numbered in a corresponding manner with
Figure 4. '
The 'A' and 'B' sub-multiplexes from the 'A' and 'B' packet
multiplexers 17 and 18 are epplied to respective inputs of a
35 multipiexer 19 also having a clock input C2 which receives clock

g



"B" wil'l" also contain 81 packets per-frane with the sane nunber of spare
bits appearing:in lines 621, 622, 623 and 624 as for 30 sub-nul ti pl ex
"A': .The sub-rultiplex 'B is shown diagrammtically in Figure 5 which is
numbered in. a correspondlng nanner with Figure 4. The "A" and 'B
sub-multiplexes fromthe "A" and 'B pac&ét mul tipl exers 17 and 18 are
applied to respective inputs of a 35 mul tipl exer 19 al so havi ng a cl ock

i nput C2 which v | 3 pu t roma furt
out put of cl ockq’g sseggezﬁl)eregb%{rz i%o % éu%%ﬁfx? °uE%x%r%fl\@'z°FIs‘ %“rrsﬁrﬁnar? g
convey bits at tlﬁe e 2B 1VEpleaxerel & riemrtrlaesedAtomveB'bisatﬁmht 120k 2% M8z of

the ' A" ‘and ' B' rpACkeb B! *pl SREB 12\,%919213,1&@0%% e, Eh"‘tn"p &ked©

formed has the 5 prescribed bit rate o 25 Moits/s with its bits

drawn fromthe Pb\bt’g’lleliﬁﬁ 47 A‘“dah%l sugh \that thecmuliplexl #paforsgd hes the o 15.

The ﬁglt put 2_;(,) rghmptf]arwéd ibﬂheﬁﬁ:ﬁ éd zbszﬁ]gmkisfﬂ b its rb&ts:&awﬁ of a daéI a
-asse er I.C in the, fqrm of, rther exer econ

i nput of which Fg%gﬁ%e%?eﬁr?‘@stﬁ@ oﬁ?‘guPa))f& thg, sou ‘VHE Wﬁr"geén s or 21
havi ng a cl ock ilﬁpulmhe&unbucrfrmcﬁ:evmluibwerpm d@samilidd. tdbaMixst r biput he

further output. |ts mﬁ%'ﬁ@mﬁ%@%&‘%ﬂic nbﬁfi%gﬂldaﬁyﬁ%rfmrgfgae'}g#&t gr 21

producing the 8 I'n the asse ane precedes on each
| i ne the sound/ sultirBexer anseamntl cinpudmft Which d#eccoppectisdt tofthe outpnt afdat he

appropri at g7 biimclYorad |deﬂ3r§ﬂ6‘i‘c21 wav aTmcfchirprt'@Uﬁim kb Wet@ock
assenbler 20 is connecte2 £§ a source 23 for the data which_is to a pear in
iyl

line 625 as pr BetasBpaY 20027 Az B thenEurisdr Putpyt 95 the nydse gege
nmodi fied as desté] xhd Haicovgordngensdracdr alls;srolaaeing ehoc&bimuﬁiﬂiﬁmbe

receiving cloc kapéj m%?gi?atgﬁéée m_z%c%t{ eacg inbeeEh Ft!ijdtij dg% %Qt atnge

clock pul se gener a assen contai ns
during lines 1 wbi@zsommésqattaemmw mf rin-ia- aiCt P @peropsigbel’? ikl Fi gure

6 shows thegassepfyl YyRl. tWBea dakRe hiisa ifdpfe G2t end WAEF athidederd abes from
t hat pr oposed in the above EBU Report in that each bit of the active data

is alternately GoAngched tor@foufees 23 forythe fatgrwhdgh isdovtrmeaedonlina i ve
.data portion of 6Enae pieserfiEd &hnikeJatidie LBU Reportt eorl 13hed hsea FH:ﬂVGIBJSEy

proposed 195 blt dified as described below) and which also has a clock 1nput C4
for receiving clock pulses at 20,25 MHz from the further output of
20 the clock pulse generator 16. The output of the data assembler 20
contains during lines 1 to 625 the data frame for the C-MAC Packet
signal and Figure 6 shows the assembly of the data bits in a data
frame which deviates from that proposed in the above EBU Report in
_ ... .that each bit of the active data is alternately obtained from two
N 25 groups of sources with each active data portion of each line
containing 196 bits instead of the previously proposed 195 bits,
but contains the line sync. word in prescribed form and either line
625 data information in that form or modified lines 624 and 625.
This output is applied to the data input of a 2-4 PSK modulator 22
30 a further input of which receives oscillations from the oscillator
4 to produce a phase shift keyed signal which is applied to the
second input of the multiplexer 5 such that this modulated data is
‘introduced into the C~MAC packet signal during the appropriate time
intervals. From Figure 6 it wil be seen that the sound/data bits

35 on each line always start with an 'A' group source and end with a
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but contains the line sync. word in prescribed formand either line 625 :
data information in that formor nodified |ines 624 and 625. This output:is
applied to the data input of a 2-4 PSK nodul ator 22 30 a further input of
whi ch receives oscillations fromthe oscillator 4to produce a phase¢ shift
keyed signal which is applied to the st¥tond input of the multi pl exer 5 such
that this nodul ated data is introduced into the G MAC packet signal during
t he appropriatg tine interval romFEigyre 6 it be .seen that the
sound/ dat a bi té: §E5°UP SRMEACR” “rﬁﬂ ﬁg ‘ale\ﬁ/ﬁ{'/g" a?‘lntﬂﬂ%gg 'eA'Abi"g‘r 8nd 9@our ce and
end W|th a  'Bl4big. group source such that each line contains 98 ' A hits
and 98 'B' bhits. ri roldne in cre Ot oM
195 to 196 bits thegmnafﬁ%edcgf#é \éthq,teﬁi&? ?dn%g b%iﬁlg %lgc%ﬁ?%dngrf)moﬁ on 5

of the line vkd |19ﬁéé<38t61ebeweh¢ang%d>iits Q;aehmnheﬁeitpéheommsuﬂdg panttianns 1296

sanpl e feri odse thé IiseldAnChadde torPenGibeinid Lbe ﬂHQ‘D&Vri&i stdfp! e peri ods
for the vision cogpo ﬁgés be slightly reduced and the transition periods be

slightly incre®fsd {#3PPie PeFindsng itolie therefore prangsedchapthendi f i ed
as foll ows: - niftber of sampﬂ.e—péﬁédblﬂo& the vigioiC h&\ﬁﬁ’&n&ﬁid ®8, sl&@HﬂFy dat a (dat a
burst) b = I nsi.tion fr ed f taczlSsa es - main
cl anp peri od ‘%zé?%gjlag?/e he ]EQC rigifﬁmn ﬁﬁ%@ g'ﬁ ySElcrgasedS ﬁ?ﬁpl es -
reserved for tabderelatingrispiRigurd 3 would theld be mfsmplsesouowkw-om nance

(O g - 1904 sanpl g5 204 WikpanNce Elnbisatriod g@‘mllg%s ﬁﬁ&%bwg }yf or vision

scranbling. h = _ 5 sanples - transition int een reV|oust
stated the whol e b | h@=Bpkss i trg@sdbion fmvbved ESUdetrcuent i s al l ocated

to carry data ande H g5 @aBpleshoVathheldipr pateac(srotdvell b enpbingace FSD 3
104 bits - frane synchronising datfa UDT) 5 bits - unified date and tine
SDF = 94 bits - static data franE 25%nce RDF= 470 bits - repeated data
frame conpri si ngc:r Fve D4abples —~ reserved for vision scrambling.
16 d = 352 samples -~ chrominance (C)
g = 704 samples - luminance (Y)
- sc2

h= 5 samples - transition into dﬁta.

6 samples - reserved for yision scrambling.

As has been previously stated the whole of line 625 in the

20 above EBU document is allocated to carry data and Figure 7a shows
‘the structure of this line where:- '
FSD = 104 bits - frame synchronising data -
UDT = 5 bits - unified date and time:
SDF = 94 bits - static data frame : .
2 RDF = 470 bits - repeated data frame cbmprising five 94 bit o’/
' data blocks TDMCTL (1) to (5)-time division
multiplex control groups
NA = 564 bits — six 94 bit data blocks not allocated:
- UDF = 59 bits - undefined
30 The frame synchronising data (FSD) contains: .
LSW = 8 bits - 1 bit demodulator run-in plus 7 bits line
' synchronisation word
CRI = 32 bits - clock run—in
5 FSW = 64 bits - frame synchronisation word

In order to allow the required data from line 625 to be



data.bl ocks “TDMCTL (1) to (5)-tinme division nultipl ex cbntrel groups NA =
564 bifs - six.94 bit data blocks not allocated UDF = 59 bits - undefined
30 . .The frame synchroni sing data (FSD) contains: LSW= B brts - 1 bit

denodul atof, run-in plus 7 bits line synchronisation word CRI. = 32 bits -
clock run-in FSW= 64 bits,- franme synchrgni sation word In order to all ow
the required data fromline 625 to be 15 accomodat ed at a cabl e head

end converter in a line period but at half bit rate it is further proposed
to nodify |ines &émaotdte®atas eim:a/rheiaa éndjdosvetber Aa & lihetpearipd amenit

system the activg.daia Berd 99 o kR0 ags Mol Aal 1130 0H Ul Bo8ra

sources\8<15 it 1s proposed BT R8T onveySs ra° ffame
(SDF) | eavi ng 10showktin Bhgufei Akd QEJDF&}! the Pmﬁendaﬂ@tplerqhsdacq_iwﬁed%% is

nodi fied by not Gahbdidd01ide 684 HokE AL Barfry@ n@?ﬂza !?H&n ee&tae@usslst pecarry

the other igformation, the undefined perio at the end of |ine 625
bei ng i ncreased 1% PIePPspd t thatTthis pericd rweméhsostatierﬁ&ﬁge%fwr {SDB

exp: ardned her ei rma‘at:eﬁgf 10D eviltl Ogdd et g qudprf) ﬁagtucae &tsrwnraocln. I Che 625 M Ich
i ncl udes a convert converti receiye evrsro na
of the above des d?%’e%dowp’g’tr ?rrfygﬁ%até‘ i?%?(‘é da5p Fr@gﬁ q@'é\?ﬁg

di stribution systtoemtrf&htbe feither dnfbomaziandithé wndef frled 3ferdbd 16!DF2}1|rq3r e | ate
di mensi ons for | WAL FoRC | P e

| ocated in he 1 Gég 1Ir%r oa castira hgét gge%AEt?a gito t gé% \gq]k% tﬁ&

down converter apesD withl \hgj explafeed herpimgtte of t he | ncom ng Si gnal S are

shifted such that thee ar&waﬁagﬂaar@mhg@e Bbﬂibﬁst£1€te%ebrﬁ%1ﬁa§ﬁdlﬂﬂe§3ands
ang _Jie between 20 950 and 1750 , SO that t can gadi | plied
TS Comaxi ol | daBPROS3ST FORcTRET Mok ratat vk COHAT ARS rhedeTisdrs §afghe

recei ver the si gifakse aamover«scﬂbeakmeiﬂppbnedutmbaetfmerapprnrchtﬁcﬁl wher e
oA red | LM AL PRl 300Bl.OChE iR JIBRWIrRY ST §ENO T

vvrthatuneglo oscl I'Tator
appropriate dimensions for receiving C MAC Packet DBS television

signals which are located in the 12 GHz broadcasting band.
Attached to the aerial 31 {s a down ‘converter unit 32 in' which the
frequencies of the incoming signals are shifted such that they are
positioned just above the UHF broadcasting bands and lie between
950 and 1750:MHz, so that they can be readily applied via a
co-axial cable 33 to an input terminal 34 of the receiver. In the

20

receiver the signals at terminal 34 are applied to a tunmer unit 35
where the required television signal is selected in the usual
manner by mixing it with a tuned local oscillator signai to produce
an 1ntefmediate frequency (i.f.) signal which in this case has a
freqﬁency of 134 MHz. The bandwidth of the tuner and the resulting
i.f. signal'is 27 MHz to match the bandwith of the DBS signal.
Tuning in the tcner unit 35 is'by means of a selection voltage
aﬁplied over a connection 36 from a selector unit (not shown)
applied by way of a firet input of an adder circuit 37 whose output
is connected to the the appropriate input of the tuner unit 35.

The adder circuit 37 has a second input to which an automatic
frequency control (a.ffc.) voltage is applied over a connection 38,
this a.f.c. voltage being added to the selection voltage to ensure
correct tuning of the tuner unit 35. The i.f. signal from the

30

35



an”i nt er medi ate frequency (i.f.) S|gnaI which in thls case 'has a frequency

of 134 MHz. The bandwi dth of the tuner and the resulting 1.f. signal is 27

MHz to match the bandwith of the DBS signal. Tuning in the tuner<unit 35 js,

by means of a selection voltage applied over a connection 36 froma '
sel ector unit (not shown) 30 appli ed®é by way of "a first input of an adder
circuit 37 whose output is connected to the the appropriate i nput of the

t t 35. Th 7 i nput i ch :
Ut omat 1 ¢ 1 odUBREyRebreY of TRLpe{eh 1 afirler sBREe 2CoM <P LBH i on
38, this a.f. curfade ag@deeimgiaaelwdﬁm)t Atltee| &Qthavimg @l paspe bamd @fisur e, 35
correct tuni an:?It firtddGh H{l'i £0f 1% xlmi ke u]ft{ ggn Eﬂlesm %gtetruer

unit 35 is anmpli In an anplifier sta 9 and ap sur

accoustic wavéO(is gppiied to taerliutreﬁaw%ggacrda%sammtw QWNHZWMt Egl on
the i.f. Sof 1%4e&£t&cy Mmmpuﬁrmnam Vbl ddtice FH1b8 GRPbhAEst 6 @
limter and di stagg ‘%aa %e\[thcht efreq encg m)dulatega
chrom nance an" n%l 1 A%E 6FP hrb he PrOfucsHat; tRjitaf Basgband
denodul at ed tinicﬁdme #lignal swhoek st s&jb&sd)&ﬂddeﬁeﬁpmibmﬁ @i gnal which is
subjectedto ISI de-.gnp 39 I|mtra

di scri m nat or stagl;mgi gltg rzodulglesi]f%tgr &iscrfhf'ia r']:°ﬁ/ns|':€ e:%s p?ﬁ I ed
over connecti enodgesothaidef. ‘-'O_I velnalsesm.ic!rhts ppﬁliesil gwm copmnegkon 3Bptd ed to
a limtel and gdaée RPKSH@MBFUI at or st age 43 in which the data burst

(sound/ dat a conponent and t he addi ti-onal %I tal: information all at 20.25
Mit/s are recover®§. i-frhatenad {f alpo §P§n’aﬁ"s

1ﬁ whi :j /cg haem@duluahersteée }‘mnﬁt R DEh cme diftaVbi it (eodna/eaeaaashp‘ghendgl ts

t he sound/ dat a ita e ve it rate.
Certain featuf gg %ﬂ‘e %di%ég?ﬂa/ler% Eni[ '531r°)‘e/1 hﬁl ﬁﬁ%ﬂgqeb&tgze F &&tail in
Figure 9. | nre¢coneredd fl‘hesejldgzttal s hdredspareoappklie@OtR® driverser $4appl i ed

to the iMput J2:4f whbe qnwar Berfu%étiaxnnb@@ of wm§rfs o h:?pa%ﬁptﬂeeqi@ss an

input to a pul se generator ener at or F uces the various required
cl ock frequen®fede Sg'étq{é?t%dilﬁi‘tﬂes e Ruchy fhat Shey ha¥el acButh dPvey gnal s
that will al seiberate. Certain features of the converter unit 44 are shown in

greater det&il in Figure 9. 1In Figure 9 the digital information at
20.25 Mbit/s is applied to the input 52 of the converter 44 from

20 where it is applied as an input to a pulse generator 45 which

generator produces the various required clock frequencies together

with the various write and read control signals that_will also be
required for_the correct operation of the converter 44. The input

o at 52 is also applied to a demultiplexer circuit 46 to receive the
25 '

“which under the control of a seeond clock signal C2 of 10. 125 MHz
produces at its output alternate pulses from the input data i.e.
only 'A' bits or only 'B' bits as related to Figure 6. The output
of the demultiplexer circuit 46 containing, say, only 'A' bits 1s

30 applied to a latch and delay circuit 47 where the length of each

bit is doubled and subjected to a short delay as will be described

below, the circuit 47 also receiving.CZ clock pulsee at 10.125 MHz.
. The data at terminal 52 is also applied to a | '
first-in-first-out circuit (FIFO) 48 designated the L624/625 FIFO,

38 which operates on the active data in 1line 624 and 625 of each frame

9rd Hphterednd 34 B¥nverter 44 ]

196 sound/data bits per line at the clock rate Cl of 20.25 MHz "/

>
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required for the cerrect operation of the converter 44. The input at 52.is
also applied to a denultiplexer circuit 46 to receive the 25 196
"sound/data bits per line at the clock rate C of 20.25 MHz which under the
control of*a second clock signal C2 of 10.125 M—Iz produces at |ts out put
alternate puI ses fromthe input data i.e.l?only 'A" bits or only 'B bits as
related to Figure 6. The out put of the denul ti pl exer circuit 46

cont ai ni ng, say,, onI "A edtoala and del

Corcai 1 47 whor & Rade angea 6F e rcase sFERhAS ok ot AR LARPR Ate i GO S hor
~delay as will bebiatesarel b£dL0E2 HWbitévks,CcthisuFIFOl Alad szeceBziagWhgnd:Z:ZCI ock
pul ses aL,lO 125 '

first-in-first- ou'ltxl_%ﬂu-cigg? (L?FFE%)E 5%"%@%%‘* gﬁs% ?Jh %&g@é?% aV\?‘IO ch
operates on the Peppokeddte & BYRG.| atres %G’hsiis ugfer:she) qongpal of cllpcko make

a part of this delegusdtibatdieahdicat éﬁd}iﬁtésdhensﬁkhﬁlﬁsk{?{ﬁhfbﬂatié’& Srh
10. 125 Moits/s, this FILFO al so receivin puI ses at their

respective f reqlfé‘ﬁcf%"sei"?%r%’rf’ﬁeﬁV“SZ yozd g# &34 knoieg dherpreqetsrmined rcyit 49
whi ch under the seqaésnd oﬁfsd&hOQkxc5 wordsf proguescitas a@ibrcwia@ @n&r awnk8 t he

synchroni sing informti m.,t h vdllnes C now ng
the predeterm ngg rs%%ﬁjegce o? %hlfcgosl%%gﬁbi\%\or S ﬁe%a/{}cé%tet Re tig'pp?‘?’)sp"rrlegte
sync. word for eodek 4d wélhtbet mlamnﬂﬁemmfnpewis!ea@ﬁdrenaeetcaFitlkre tesired

time as wilj be ﬁépgﬁ-}é‘e&ﬂﬁiﬁ'@aﬁi&f pPbddtet & E‘:&ﬁi‘&e cLﬁ’n%'lg g?miofh rotCthe

The sync. CI rcuit 4 roduces timng control rom
i ncom ng sync. VQBHCGEi%PE‘FFﬂ yords,phich 69641’931%1‘?%&31 6%““5’8"%‘61 a01%R eher

inp\g/t; of OIt he 8U|f_~‘i@tﬂftnghﬁit0bf4tg1et pumcgézaéﬁlcyr &GS Qlccﬁh&e&ﬁpﬁai:ﬁﬂp(ﬁh@f the
wite ana reaa Ssignal s proguce e erat
Ot puts of the APERESIE TS EiFe M HeAC BHERALE Rodseed BE ShePue | e

sync. circuit 4%eaeeat®rl connected to respective inputs of a nultiplexer 51

ST 1 ST LT 0 SIRIE 70 b

gener at or to produce urst an t he -C- MAC
Packet bit rate FIE@rid gndhe sype. eireptt U 95# ldtconmegtadpte ZsIPectiIW this

i's achi eved wit hnpgEP@Et a i1t i1 etE B11 BnidiOaRddr BRE LAENAY bP G BhEXHLr OM t he
A" and signal (not shown) from the pulse generator 45 to produce the data
burst and line 625 data at half the C-MAC Packet bit rate, namely
20 at 10.125 Mbits/s at an output 53. How this is achieved with
respect to the data in those lines conveying data'from the 'A' and
'B' multiplexes will be explained in relation to the timing
diagrams shown in Figure 10. .Figure 10a shows in detall a portion
. from adjacent lines containing the 5 sample periods of the
— 25 transition into data - (h), the 204 bits of synchronisation and
' sound/data (data burst) - (a) and the 5 sample periods of the
transition from the end of data — (b), all these being at the
20.25 Mbits per second rate having been previously referred to in
relation to Figure 1. The 204 bit periods of the synchronisation
30 and sound/data are numbered consecutively and it will be seen that
the bit depicted as R is the run~in for synchronisation whilst bits
2 to 8 inclusive (8) form the 7 bits of the appropriate line sync.
word. The remaining bits 9 to 204 carry the sound/data with the
odd numbered bits carrying data from group 'A' whilst the even

35 numbered bits carry data from group 'B'. For certain types of



"B ﬁﬁltiplexés wll be éxplained in relation to the timng diagrans shown *
in Figure 10. Figure 10a shows in detail a portion-from adjacent |ines
containing the 5 sanple periods of the 25 transition into datea - (h), .
the 204 bits of synchronisation and sound/data (data burst) - (a) ard the 5
sanpl e periods of the transition fromtHé end of data - (b), all thése
being at the 20.25 Mits per second rate having been previously referred to

and sound dat a PEAHITB eGP aaciD: BEY Rl ok pF HaLEed Fhac the bi
depi cted as R itzandigipum-and damr thymbhrutiildsed en edrirfsdatii 1 a2 conveted

i nclusive (S) f t Y/ t t @%Qr r €n \

remai ni ng bi tsfi%iﬁ);%é%ﬁggﬁ& Qg@ ﬁslgun dgﬂﬁg%gﬁ ﬁgi&uﬁﬂeaﬁyd

~carrying data B wWpTst VETp 35 3 fiuFier nofirbey dat a
from groug ' B' necésdar§edd. atshstmxaeazeoiun-mlsimdf&at:herhyhb,e Wzl RfkSng e and
(b) will not be r l.ill’ed ag ﬁ#‘fa |t|onts nlg can, thus be utilised to carry

“data in a convé’l”f%jg’ §i that ?id’g‘t?f hERjactive data. pIransgisslonefber  of

bits can be i ntcheatned fhayonow [start .frokt tha bég:ﬂmilné)%fSthe pefsdc gRA MYt L4y

05 bi ts for theibbie, bler et paBGCYBE. kb0 RSBl Sde?: From

98 bits for the active m SSi on
t he begi nni ng GP“QWGW)@M“OGFW? Qﬁﬂeras*lw#tiqde(bbenﬁisomﬂ@umewme thye

sync. wor ¢ for ubig l:haelmad@ynccmade%ﬁdhe& B a¢teS sphd eawﬁ Qd (h).

This can be overco I ne sync. words uce y the
sync. circuit 9654 B‘gﬁ?ﬂ'ﬁéﬁtabﬁ\}'@nv&‘i hig Wnp?ﬁtﬁ?‘fe‘iaﬁﬂ Wt#‘bﬁé@r&s
shown in Fi gur&OHﬁbInlngErngB ﬂ(&nhh&rﬁaﬂmbesh-é)lth&e’iﬁvﬁiém@ﬁe whi Ch t he

correspond to Uﬁ relg LS itd bga b restda?f fb|”5 l}gare 6'1&{91 EJT’ ?e|42

circuit 47 latc B ex pan s each™
and produces ann@qsammrwan A7 ofatiches 'of' expamnds aiachhbk'leiﬂaﬁ'omms per

second r a? € dehayaqiPlexebesdiahar ohgge@tant &Hp%n&?dt %rﬁ el él{eSt'Aeéﬁ@Q

bit there orefollovvs the sevent anded bit of \é hi's 'A'
bit being nunbEhedOat?3 ¥oitfoRer r"!ﬁ?P iZake lqlaged (toone, bakineyiohias thisi s
derived, this 2dte. PRDIEYFNYekpardded Li'heLt ' therbidre. foﬁhaslaﬁt seventRi ts of

this data expanded bit of the sync. word, this 'A' bit being numberea A9 to
show from which bit of the incoming data it is derived, this
20 applying to the other 'A' bits. The last 'A' bits of this data
(A201 and A203) extend into the transition period (b) with haif an
expanded bit period to spare and thus it will be seen that the line
sync. word and 'A' bits of the data can readily be accommodated in
the periods (h), (a) and (b). .
25 The L624/625 FIFO 48 in addition to receiving the data at W/
terminal 52 also receives the output S :from the sync. circuit 49.
This FIFO takes the appropriate expanded line sync. word to be used
- with lines 624 and 625 and position them at the start of the
expanded lines 624 and 625 which again will commence at the
30 ° beginning of the period (h). The data from .these lines is not
dealt with as the previous lines but is simply read on a
first-in-first-out basis at the expanded rate. This means that it
will not be possible to include all the possible data that could
appear in lines 624 and 625 in expanded form. With the proposed
35 modifications to lines 624 and 625 as previousiy described this is



(A261 and A203)- “extend into the transition period (b)“with half an expanded

bit period to spare and thus it will be seen that the | ine“sync. word and
"A -bits of, the data can readily be accommpdated in the periods (h), (a)
and (b). 25 The L624/625 FIFO 48 in addition to receiving the data

at termnal 52 also receives the output Sdromthe sync. circuit 49. This
FI FO t akes the appropriate expanded |ine sync. word to be used with |ines
624 and 625 and position themat the start of the expanded |ines 624 and
625 whi ch agai n mitl B dizadeartegatast pert3ons ofbelesenilinpsohateheo pritiiwel dahs .

The data fromt | DES, i S 0ot i t reyi,Qus.lin ut_is
sinply redd on ggia?%‘%éal E?f?lfgf - ggfgaébeténgi%sl gtfa:tél}]eegg?(%gng%% ?5%'&5. ?ﬁﬁ#iask?reans

that it will notthScapiissi $3t@ eted AE| Hae @AY allpvspsasifopre @amehrontaingoul d
apg_ef_r | tn i nets ftd M)gi‘ﬁaﬁge@ggea%d { SleMupHt, haddhee aggf)ﬁﬁda_?’ﬁ'ame 1o
nmodi ficatigns to es an as previous escripe is.is

not a di sadvant a@i’%gst"pgﬁ?c&ﬁ?%‘e? h%?g T’fpﬁége‘*é‘?gh’ﬁ‘oaa ot Retd88y al | ocat ed
to them The renovaln alditienstatthe abave datanmeinBProduced ke thet batpudain
area of line 624 r S | S] ata SD ni fied te
and time (UDT), %ﬁhhé"é%gg%‘gtgtdﬁ‘{fgaf %’“&r%rgg‘?%t}ﬁ?‘ﬂ?ggbée“pgg%sn)ﬁ ot phigeg o
expanded within ®-L2hdMHgeri od. In addition to the above data bei ng produced

at the output 53 of §diereOYRELRY t%bi1ghed W, DRI vOREAUb1RA1SERR! (RS Cl ock
pul ses at 1§.125 MHz. Referri n%zggal nto Figure 8, the vision signal from

the 10 de- enpiegerrhasis ftage sPPlied 8 theemedtlarinn dRPytnphita of a
modul at or 55 i n nelduTdrorhss iai etizh tislsaBPgrall ute sAPIiHude GibdaD4 tedaokd ki er
reseived at a second input. froma carrier _oscillator 5 t he, f.requency of
the carrier bei ncé’rfgert %gc?irveeaugepnéyseocé’ﬁgisfnﬁggdﬁf""o’rac°55f érdf’g'f’rﬁlﬁg% gﬁ’
systens. The outghet ffeggentsheof nfdutander Feing pphe dtegeengyf bardes wspdufornf a

mul ti pl exer 57 whgse ay Pitlutk o 3PP dued ,tﬁreg byl ¥ioal el %géi'afé‘épadt}ldé&i Iter

58 to an oyf put 59_of e converSion unit for ‘application to a ca
di stribution sy&Pehiedrie »fdptt drpet & #inatiplexennd whossf owtpstcivert er

respectively conippyieénd thhdughXpaiedesidi 0éibasd FABtSr 380td B output 59 of
the convegs;pn“qn;t_for application to a cable distribution system.
The outpuﬁs at tefminals 53 and 54 of the converter
respectively conveying the expanded digital signals and the
20 associated clocking frequency (10.125 MHz) are applied to a digital
modulator 60 which at a further input receives the carrier from the
carrier oscillator 56 and in which this carrier is digitally
modulated by the expanded digital signals which may have been
U 2 converted to duo~binary form. The modulated output from modulator
- ,”§9_is appligd to a second input of the multiplexer for application
to the outpuf terminal 59 by way of the filter 58.

Reception of the data signals of the present transmission
system for a receiver connected to a cable conveying only the 'A’
group data will not differ gteatly to that proposed for C-MAC

30 Packet receivers save that the data will be at half bit rate. A
receiver for reception of the data signals directly from a
satellite will require a demultiplexer which will reconstruct the
data into its two separate groups, A and B. This will have the
advantage that operation on the data to recover its signals will be

3 at a lower bit rate (10.125 MHz Instead of 20.25 MHz) which will
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20 * - associated cloeking frequency (10.125 MHz) are applied to a digital )
“modul at or 60 which at a further input receives the carrier fromthe carrier =
oscillator 56 and in which this carrier is digitally nodul ated by the ,
expanded digital signals which may have dgeen converted to duo-binary form
The nodul at ed out put from nodul ator 25 60 is applied to a second i nput

of the multiplexer for application to the output termnal 59 by way of the
filter 58. Recaskedmndlinghef ddteadstagrasieref A deabrstaeddrd: receives fo2n system
for a receiver i Ol W A, gro wil |
not differ gr ea‘t:tQ PM]&%EF%;E:Q %Qggieogl ?’ %?\%XR/{A% .ggcibé%ﬂr?eéiqe vagrcgugian\%gi%hat

the data will 19 é‘ie REPYe Mith thectvo neeessary dete glempdelateramndfat he daya

'signal s direct lenit4K18 switehedd abfaniehbnt Bdthded ShdlEmbiviiph ¥l ax¥d ¢PogM | |
reconstruct th% dat a éfé‘? |t(§&h\/\o@eggr%t? g{ougs, A and B. This will have
the advanPage thatSHgettha B8R Shat Abtalned £Eo% &b \AaPlets signals will be at
a lower bit rate (10.125 MHz instead of 20.25 MHz) which will 20 make
handl i ng of the data easier. A dual standard receiver for cable/satellite
operation can readily be obtained by a conbination of the above with the
two necessary data denopdul ators and a suitable switching arrangenent

bet ween the demul ti pl exed data from5 the satellite and that obtained
fromthe cable.- 10 15 20 25 30 35 21 CLAI MVs: - 1. A television _
transm ssfon system having a time nultiplexed signal in conponent formthe
majority of the lines of a
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frane~period of which contain a first conponent conprising a digital data..
burst and a second conponent eonprising vision information, the data in
successi ve data bursts in a frame period, which data is derived from a
plurality of sources, being assenbled as a series of data bits at a given
data bit rate, V\,herel n said sources are # vided into a number of groups .
with the data fromthe 10 sources for each group being tinme nultiplexed
as a series of Rl s of bits fromeach source in a data bit streamto form
a correspondin Br of sub-nulti pl exes, the data bits form ng each data
burst bei ng derivedlir o ecieviafont hmrsalshmuni;&n:eﬁfhahha akimstreans at the

sai d giwen dat el o] ] the a,.da ur st
correspondi ng ?n(')ha& %eggyaﬁ%gﬁuﬁ F%&i‘]‘g’?‘g{’t 1&%59 s%%dm%#gw % ﬂger I&Sngs °§.a
t el evi si on trantagmesperiod oft #hidhaerrtpin 2 |fﬁssm0mpwte@xe@@rg$ﬂaig an

conponent - f or m&fgwﬂaaw%ret Maealgézeﬁd QomPorden®MEoripeis Qg {s20hi Ch contain
a first corponent_ conpri sing 20 igital data burst and_a second

conponent conpr }REERA48; o"ﬁ'el ﬁ‘f"d'r i‘r‘étﬁ%‘rﬁes”ciﬁé dpteabyrsts i asErape meRlgdpursts
in a frame periviichWnitahisladedived @esu Gepldra®ity opl sbuzkéd y veing aus&adied bei Ng

assenbl ed as a series .of ta bits at 2 gjven dat b|t rat ere said
sources are di VI&d®THES gfafdﬁ%tbigﬂ &g v8ﬂdd§j:|ao€’p At é’ﬁ%‘&%

sources being asmrgeshreodivideddnto ca gnohqcr of hgroups with orhet Batas Grow ebe f or
the first GfOUPdu2tld dok Eacklbidh! 636GE PletndRiibTandl ob!PEERLA P d1Bckd O

each of its"sources In a brt streamto forma
sub-nul tipl ex vtfi Pts tfrem rach squshe tifeastatachis EoFeamhéo skoxBntl group are

tiqe; nultipl ex%ﬁgs%bnt‘itﬁ% Q:%m@%r btmmoitibnéﬁeﬁoche aﬁfzﬁmiefltc{rbraing bfs%h
sources in a segond, data ream or sub-nu e
data bits fornifRf2eBrt dBTié‘gbg?‘sitveﬁ Kite ‘H’éﬁp %ﬁ%\dt ﬂ‘ﬂ"hler"r%ét %éﬁﬂ %bcond
data bit streanstratmd 3¢ sl daid \ginenlaiaga Hit raieew!\ﬂt the muaben ofubdtar inf
bits in eagh daf %ggér”b?&s: corres?o&xg#r?gv'c@zﬂpiuﬁ}irmﬁﬁ'tg é%?tﬁ{k‘l EQfq the

transm ssi & and recepti I pl exe i gnal” 1 n conponent
form the 220numphppraft grePst he |ines of a frane period of said signal

containing a first goNPRNEevENTR" tfindfli £b1dh Jiysten ditvE@nd W timeand a second
multiplexed signal in component form the majority of the lines of a
frame period of which contain a first component comprising a

20 digital data burst and a second component comprising visionm -

' information, the data in successive data bursts in a frame period,
which data is derived from a plurality of sources, being assembled
as a series of data bits at a given data bit rate, wherein said
sources are divided into a first and a second group with specific

25 sources being assigned to a'specific group, the data from the
sources for the first group being time multiplexed as a series of
blocks of bits from each of its sources in a first data bit stream
to form a first sub-multiplex whilst the data from the sources for
the second groﬁp are time multiplexed as a series of blocks of bits

30 from each of its sources in a second data bit stream to form a
second sub-multiplex, the data bits forming each data burst being
derived from the first and second data bit streams at the said

- given data bit rate with an even number of bits in each data burst.
3. A television transmission system for the transmission and

35 reception of a time nultiplexed signal in component form, the
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conponent conprising vision.information, the data ih successive data bursts”,
in a frame period, which data is derived froma 5 plurality,of
sources, being assenbled as a series of data bits at a given data bit ratge, ,
sai d sources being divided into a first d a second group with specdific
sources being assigned to a specific group, the data fromthe sources for
the first group being time multiplexed as a series of blocks of bits from

each of its sougpg of thd Nifled iESh Hahe syr&o&torfeama QifddiMeéhthithfily a
sub-rul ti pl ex whi he data fromthe sources _for _the second gnoup are
time multipl exeﬁi‘iﬁ goRpOPLRS COPPHisipk & dietfials ‘P"r’om"é‘&cﬁ“ 2 BEoyr ces in

a second data bt&mp%hé@arabﬁpcﬂsmﬁgnﬁsmcamdoﬁmiaau tthéldilx:a td @ucledsaibe t G
form ng each da% g;ﬁs_%s | ngfg%el \égﬁf {’Qéf'a‘nefl# r &ng nd a15 dat a
a

bit streans at & Ven nu & %f bits in
each dat asbur st pluradiey rofospureee.pthelbm @fssml@dtam sertiespofodatia dilgmadt, at he

bits relating ! fitn®8 d&bfbfﬁ ke, %faiaaé BEL R ng A v UL iated E{QD gRch data

burst, which ex Its are’ expande asse as the first
conponent in cageronfl gryup WitthhéP?F&Jfé? |9(°5‘;“-"6?3 {bring |"ﬁ§§3‘{?f‘ e o apReifds i od of

3 furL her ti rfehew ph@gaﬂ:a%fgmm\éhs&hc& rigiz m@aiantgr&spmem@u?e di g:j t al
ata burst with a it rate whic u t at of _sai

gi ven data bit ‘F‘é&tép ds 88 (& BeELSEOR ‘E’Bﬁ% %P?lcfa'f?lhﬁfh .t SPRESeS

mul tipl exed signmla €org dses bsals:tremslmnfornf ar ﬁﬁstoaub-aﬁltiplex whildt theA

television t rané”@é%' ' t Xséou%g‘s; f%Laéﬁge&gidCL?ﬂl@' gté) tiie niu&%ﬂﬁ'eﬁ d as

successi ve data B ST arhays ' s i rst of sai
groups. 5. A adeﬂesw@nbh@&nsvﬁ diterfropseach s&tiéiﬁamqraﬂ yinas mpeqi n U

described with f&‘éaewa%r&&h Ebgfwﬁsa%é&né%&tm&mpmowamwgbﬁg _
drawi ngs. 6. Television transnmtter equipment for use wth S t el eyi si on

transm ssi on sy§?’§\%f‘&se3(9f‘a‘?ﬂ1"édbﬁ“?ftah?“@f derived, ERamyFhgy EAFSE 2R¢ #85APFi sing a
source of 1gvi Si Ofatsd 90elstrésis Et—)rtmdlgaid”lfgivezs idaba SiignﬁdteCQ:mh)laﬁné&nOf sai d

(1o U €0 Xl By 15 enct, Bl Bk, S5 P BESllaI"H 13
si gnal s and fort:tmermnl:ﬂjlpﬁ.e;ﬂt?exilgrgal the bits relating to a selected one of
said groups are extracted from each data burst,”which extracted
"bits are expanded and assembled as the first component in each of
20 the majority of the lines of a frame period of a further time
multiplexed signal which first component comprises a digital data
| burst with a data bit rate which is substantially half that of said
given data bit :éte whilst the second cbmpongn: of sald further
time multiplexed signal comprises said vision informatiom.
25 4, A television transmission system as claimed in Claim 2 or /
3, in which successive data bursts always start with a bit from a
first of said two groups. .

5. A television transmission system substantiaily as herein

described with reference to Figures 3 to 10 of the accompanying
30 drawings. _

6. Televisidn transmitter equipment for use with the
television transmission system as claimed in any of the_preceding
claims, comprising a source of vision signals for_forming the

- vision signal components of said time mul;iplexed gsignal, a

35 plurality of sources of sound/data signals, means for processing

-_
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the digital signals as said series of data bits in said data bursts of said
“television signal at said given data bit rate, wherein said sources of -
sound/ dat g signals are divided into said nunber of 5 groups, neans for
time nultiplexing the signals fromthe sources of each group as a series of
bl ocks of bits in a data bit streamto f8¥m said correspondi ng nunber of
sub-mul ti pl exes, neans for selecting the bits fromeach of the said nunber

of bit streans dfor I|n said bits into said data burst such that
each data 10 ‘B%f‘ PiErets g8 fAgdtak sdgratacAnd ot Hdmpi pulsiplexias at
t he Salb/gn gi ven dlaialibilialr atgnalbidsskaidi@epiuEhof databbits im saiaiadaaahufrsis
corres ds to t I f aid .nu gr

Tel evi si on tranéfr]nest tkgr&q' giﬂ% %ig?'af &se vﬁetg v?rhga'fgq’gﬁl HAt8n %’gﬁis'}ns%‘f on
system as cl ai n@epricas Gfaﬁw@/dsta)lsianalﬁare dévigtedsinty aaBbonnelerobf vi si on

signal s forg f Orgid?ﬂst Rfea¥b SEantﬁﬂegﬂﬁ‘it %QQIR@EE\&& sQ%nﬁ@' Erdul PR TWLidR! Sxed

signal, a pI urality of sources of sound/data si , heans or processi ng
the sound/ dat a §?"§1‘n§?‘§“’a§s d@d §rYifs sf Jrarks zﬁ’ﬁdb#tér 1 jadatabiF pRtERaM ot he
digital signal sfam sa&idl cSﬂ‘ds@Snﬂfngdﬁﬁnﬁebl 5 shﬂ-nﬁﬂtﬂpl@ﬁé@, hdasd Fopf said

tel 20 | ven_ dat te IL.n said sources of
' sguﬁ\é} 31’1’?2 si gna?slse%gf%g gfl?_“sb oef'%‘ ?"?‘gt aé%d“‘f'ﬂ’ér %f&’ﬁﬂ Hreems @rdh
speci fic sour cetoragssepbdiing @aad siq:.'esutnto gsi(dupatmam bach tthae eavh tdapkexi ng
the signal g, frogdshecshRuif a5 e adedfed ffg b LR e B8 OYirin fatb+}§ck§1£f

b|t$|nthef|rst data bit streamto Irst su
means for time #hWepi fatéxbHy rere “Whiligkithe fousher (of binsr des dhta Wers*eoond

ghoup as a seri@irrebpdidoCls the frt@gSacC ARt 1986 BorS the a1l uBEMdeNgr s ONd
sub-mul ti pl ex, nean fo1;r fel egtln? the bits fromeach of the said first and
second bit streans Z’nd Brevig LamiF pRRpLstery egrinmeph forsuse) vith £hBur st such

that 30 eachtdavis foor stansoidstion distem dar tVeihed r ncllien 2i,rStorapgd second
oneh” da a0 ddigrBatd 91868 Mervllibn! fBatd (ide Worgt B MUDRRGR aiR0al i

each data burst evli s on transm tter equi aim
7, in which saituperentsi ol sabdtdme chudsinlexed Sjﬁstnsl,f o plwad htyyofugowaeh 35

that successi vegﬁia_z@dvuag $18AA!, Hddnd Pordipkodds8Thd thesdunBfdatd! figna1€4
as digital signéls ;nd for time multiplexing the.digital signals as
sald series of data bits in said data bursts.of sald television
20 signal at said given data bit rate; wherein said soufces of
sound/data signals are divided into the first and the second
group with specific sources assigned to a specific group, means for
time multiplexing the signals from the sources of the first group
as a series of blocks.of bits in the firs:t data bit stream to form
25 the first sub-multiplex means for time multiplexing the signals
- '“from the sources of the second group as a series of blocks in the
second data stream to form the second sub-multiplex, means for
selecting the.bits from each of the said first and second bit
streams and for asseﬁbling said'bits into said data burst such that
30 each data burst contain bits derived from the first and second bit
streams at the said.given data bit rate with an even number of bits
in each data burst.
8. Television ﬁranémitter.equipment as claimed in Claim 7,
in which said seiecting means selects the bits from each group such

35 that successive data bursts start with a bit from a first of said
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two groups. 9. Tel evision transmtter equi prent substantially as herein
idescri bed with reference to Figures 3, 4, 5, 6 and 7 of the accorrpanylng'
drawi ngs. 10. Tel evision receiving equipnment for use with the télevision. .
transm ssion systemas clainmed in Clai2e1, 2, 3, 4 or 5 conprising freans
for receiving said television signal, neans f or separ.ating said vision

i nformation fromsaid tel evision si gnal means for producing the data

bursts from ¢we Broebewi si on signal, and means for selecting the bits from

the data bursts raepre&q@wmnatmrsam\uraaqa@ﬁa?{ s%ﬁﬁ&n%ﬁi@sas hbret

Tel evi si on recei Vi ng ment .as cl aj med en-dependent on~
Claims 3, 4 @eseribe rfﬁr‘?‘s??f@rﬁ%%§°f%‘rguﬁ'éﬁ rfodbt 2bi Apndaf Pfyithe on et

i nfornmation gac@hpgayﬁgearwﬁnlgsa bandwi dt h | ess than that of said received

signal, neans for,  for said bits fromsaid particul ar, one of said groups
into a reforned d2ra '{E}Fg% ﬁe“fi?'é’éﬁjfgﬂf‘?ﬁf‘& Iy v %¢tR dMesponding to
the said gi vealdﬂ.tsaoxblﬂranaﬁifssdion/lsnjedenbystmmad disnondtar 19f2,s8p-4mekt3,pl exes,

and neans for gé)&%ﬁ%l&gfl% r}%fdgé 1 taf Je%,ggasqo nt’%rrpﬂ d ggsr I‘fl er to form

20  the furthe exe viSton sig SF ng s Fd
bandwi dt h r esepératédung \Aaédowsplmdmfarwr#oarﬂromheai:detokmaimsagdﬂr,st 12.

Tel evi si on rﬁ@@dsv'fﬂﬂ ﬁquwmgnthé Q:racy%rm RrbliCsdi@! Eedt Sbnt LARSH, SS' on
system as cl ai ned Claim 3, 25 conpri si ng ‘neans

recei ving saP®d t@laéﬁlfﬂfoﬂe]sﬁ"@ﬁﬁg thI're'?;i‘rYg e §B$)d1‘5§|‘?ﬂjs§%ur(fpwseﬁ“6#‘8
i nformati on frpavtisulhrt ehewtsedd geagual., nmeans for re-nodul ating said

vision informati o] rrier with dw dth | ess than that .of said

recei ved signal, qﬁearr}rs&lfgf P ’u%‘i‘h'g“% ﬁgugpé"teggbifr 5? "anf%gﬁﬁf"f éﬁevi sion  \J
si gnal , meanwhémdegendent cont ICasinmg, therbfi compoinisacieadat forbur st
representing, %bfod% L@ﬁ,tgegiam%ieionsahfwmh{f&n 3% %ssg%r B bardB RS, 4y, for

formng said bits fromsaid selected group into ar ata burst with
a data hgt raees ihperthes ofyseid (racedyeds sigpadi vegrrgafer lSPF"irnat gaidapttsreans

for modul ati Bgoﬁ fseialagaatbwm— & bor s@d Qﬂtﬁssﬁht@ & AFdfofhed QatLHAkENE 35
farther &1 eyl 4 BLRIS], 0l HLe 2 el . i 0 kel dgpgonen

bit rate divided by the said number of sub-multiplexes, and means
for modulating the data burst so.formed'onto éaid carrier to form

gp ~ the further time multiplexed television signal comprising said
bandwidth restricted vision information and the reformed data
burst. _

12. Television receiving equipment for ﬁse ﬁith the

television transmission:system as claimed in Claim 3, 4or 5,

25 . comprising means'for_receiving said tele&ision signal, means for "’
.separating said'vision information from said television signal,
means for re-modulating said vision information on a carrier with a
bandwidth less than that of soid received'signal, means for
produoing the data burst from said telerision signal; megos for

30 extracting the bits from each data Burst repreoenting the selected
one of said first and second groups, means for forming said bits
from said selected group into a reformed data burst with a data bit
rate which is half that of said given data bit rate, and means for
moduiating the data burst so formed ohto said carrier to form the

35 further time multiplexed television signal.containing the first

component which comprises the reformed data burst and the second
/
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25 conponent whi ch- conpri ses the bandwi dth festricted vision information.
13. Tel evisiop receiving equi prent substantially as herein described with
reference to the Figures 8, 9 and 10 of the 5 acconpanyi ng draw ngs.
10 15 20 25 30 35

25

component which comprises the bandwidth restricted vision
- information. |
N 13. Television receiving equipment substantially as herein
described with reference to the Figures 8, 9 and 10 of the

5 accompanying drawings.
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