11 January 2005 1 METHOD TO TRANSM T AN | NFORVATI ON SERVI CE | N A BROADCAST
TRANSM SSI ON SYSTEM Descri ption The present invention ridltanuaryt280bhe fiel d
of transm ssion protocols. Mdrre par- ticularly, the present invention
relates to a broadcast transm ssion protocol for an information service,
l.e. to a nmethod to transmt an information service in a broadcast

transm ssion system The DAB Standardy "Radi o broadcasti ng system;; Digital

Audi o Broadc vers", ETSI.
ETS 300 401, ﬁl\/gfti()ﬁ W)niﬂgg ﬁé&ﬁﬁ&?EﬁA@N@iﬁona& andard for

i npl ementing a digital broa cast system |ch supports transm ssion of a

variety of information services frDeseripeioder side to an arbitrary nunber
of receiver sides. Exanples of said in- formation services are audi o stream
applications, video stream applications, hy- pertext applications, picture
or text shhaipsisemt apphiioatrelunss, tonthastieldkel tramyphissian protitls. Mvee pased

appl i cat Itﬂmm@l%ts*}ﬁeéédﬁmé@(tf& td1ge@Y8, '@35!1%&53{ BhshliGioP pr&gcé‘f?f [PAB

system it 1S possible to realise an _1nformation service Sdi cat ed
to the néddeigmatiqmseryiceyéf. tospdnethad tp AFansHt P AntosmAtion semsce o deal wit h
sonme spedirbadcase gans@igiés sydtm. conpari son to a PC a di splay and an i nput
control can be assuned with |limted capabilities. Information nust be
accessible in a fast manner wi thout |ong-lasting distraction of the

driver. ITrﬁlleoIPﬁ@ ptndendulRpdie bypedantieg systems; Lhgitaledudey Bremlaaiang cont r ol

of the sybikem beaepms, pd‘ﬁdﬂﬂé 2@ 1¥xR10RBeivERDOETEE N BS Bhot4ta, RISSRIY.
smt, an InfO[?I'TB.tIQn sl%rwcelna

Lp\éggtcégt% © r%%lsEdr%e tég?(5%%95‘?5%“@%88?%‘??‘6me g digiRldierdn provi de

a generi eastrystamatwiichseppiocts tratsmissivneofandadetyed hadotmativansvited he

i nformat ifQn a%eaa&es;aé m@aﬁﬂ&&?nmﬁb&%mcé@e#&hwéﬁ%ﬁg@ﬁ& i@finusers

over a broadcast nmedium % ing tqQ the first aspect & iVenti on,
there i s YPrEHFF LT o YP StrFF“é‘n@?ﬂl’t"PPﬁ’@s FdsnsEramepeHcations; B i n a
br oadcas pettestramilesiions,yistueenor tehalideslerv apglibatidise nbaktiedrngp piceps:

tions, Java-based applications and the like.

With the availability of the ilp-coming DAB system, it is possible to realise an
- information service, e.g. dedicated to the needs of a car driver. Such an
information service has to deal with some specific requirements. In
- comparison to a PC a display and an input control can be assumed with
limited capabilities. Information must be accessible in a fast manner without
long-lasting distraction of the driver. Information should be presented in a
unified way, so that control of the system becomes intuitively soon.

Embodiments of the present invention provide a method to transmit an

‘information service in a broadcast transmission system.

Embodiments of the present invention provide a generic information service
structure and a method to transmit the information service from a server
side to an unlimited number of users over a broadcast medium .

According to the first aspect of the invention, there is provided a method of
transmitting an information service in a broadcast transmission system,
characterized by the following steps:
- performing a fragmentation within each of categories representing said
information service to create data fragments,




|

- performng a fragnentation within each of categories representing said

i nformation service to create data fragments, 11 Januariy J200&y2005 addi ng
signalling information to every data fragnment, which signalling infornmation
allows a consistent reassenbly of said data fragnents at a receiver on
basi s of predefined protocol rules, to create respective broadcast

objects, and - transmtting said broagcast objects in an order according to

an information_content. of said data fragnment withjn said broadcast object.
Preferrably, saf SWaﬁgﬁ?lgpgod“?%r%W‘ortr?ede‘éeefﬁerﬂlféﬁt %@ﬁ"i“?ﬂ—?’ i Phdshat i on

cont ent ofignaABingairdorroatien allamsnd torsisteft redmembie fofrsnididyta frabneadeast

obj ect | saChagshivedlon AR SRS HRA! PhocbBo) 'rIdRlLO0B L0 RBbAlyd e dat a
fragnent ‘garrled leéithln a .broadcast object, and a repetition rate of
transm t t PHFI5a8, 06 278bj ect is dependent on its type. Still further
preferrably, satenbmagimenisaid droskosdstasbjaceaig gt Yorhef ia4ebidhky té nan at

| east t wo; L] dingd: gr Ltem,attributes, of ife of said
cat egory gg{ég{rigﬁﬂg)éf)gwadﬁq%%%g?figﬁgiza%%eggiwnh}lpesﬁf_a# Oralldtﬁajltﬁe(s’.ﬁg?'i |1 further
preferrably, said fragnentation divides at |east parts of a category, in

parti cul aPreférralflgs saldl Gra@hiRatidn i ePRIrhrNtiabéyddt Vd: £ hle GREGHR Yon

vertical l but | di roups of .jtens of said category according to a
| ogi cal c\/r/?él%netros i 5&(; ag%u 8%@§Wf>‘he$hese general features of the present

i nvention define the transm ssion of an in- formation not dependent on the

occur anC?u@ﬂleg%?@Feﬁtab% Obroxicst HjOLBLIALificd Yh &?B@%ﬁﬁy orgri'lr(j: T3

I nformation content. rnformation 1's no only accordi ng

(g er, t h? S I
to syst efPTBELPR &HBHEY f g.'e dateo regaieay risd vithir e bmadoapeobirets or mat i on

" is dividedda sepaitor ditagft wandsitiing ar beddduasc objeeitis dEpena@wt bn itshe

possi bi | itjl;lye_for a quick and satisfying reassenbly of the information
service dt the receiver side is provided, in particular it is secured that
a receiver receives and is able to reassenble the information according to
i t's i npoBtifinfetherr peefemcabilyli 2Gd fitagri entatibardiaidesn €ABE6AL hoABoRdYIgnhage of

this at least two groups by building groups of item attributes of items of said
category according to an importance of said item attributes.

- Still further preferrably, said fragmentation divides at least parts of a
bategory, in particular at least one group of the horizontally divided category,
vertically by building groups of items of said category according to a logical
membership of said items. ' '

- These general features of the present invention define the transmission of an in-
formation not dependent on the occurance or generation of said information,
but dependent on its information content. Further, the information is not split
only according to system requirements e.g. into transmission frames, but the in-

formation is divided also according to its information content.

Therewith, the possibility for a quick and satisfying reassembly of the
information service at the receiver side is provided, in particular it is secured
that a receiver receives and is able to reassemble the information according to
its importance, i.e. acording to its information content. An advantage of this
scheme is that the importance of an information can be determined at the
8 transmitter side which knows the whole information service and the most
important information can be transmitted more often to secure that the

provided information service comprises an up to date content.




schenme is that the inportance of an information can be determ ned at the
transmtter side which knows the whole infornmation servilclangay 2006 nost

i mportant information can be transmtted nore often to secure that the
provi ded i nformation service conprises an up to date content. 11 January
2005 3 Enbodi nents of the present invention provide a nmethod to receive an
information service in a broadcast tragnsm ssion system and a receiver
therefor. According to the second aspect of the invention, there is

provi ded Bamkedierntyf of rtheepydsant anvenfion nprovisle germeted to ardaedesl cast
transm ssin@ernSatedL8arvideiar ABcidic a0 raYs nh 1381 nQlyls h RA IS RRSiver thLERVI NY
broadcast objects; - extracting signalling information and a data fragnent
of every received broadcast object, which signalling information allows a
consi st efrccpeding éprthgsecond gapert @dithe irveghiont Serqispranidedfoomethddef cat egory
of sai d rededVifBlandAfEHationterdbe DRabyosdcaBl @defhiRsdniNeieasol rules; and -

performng. a defragd tathon. W thin each of categories representing said
i nf or mat F%?lra(s:%ﬂ%ie%g’gﬁge%?lg%‘{wengssé?%s'i nformati on service. Enbodi nents of the

present invent 'rftﬂqivringbmbeiéasttcrtéﬁ@ﬁj ssion protocol for an information
service based Qﬂr@ctﬁig%igﬁ:!llliﬁ§Qﬂﬁﬁﬁ§étid?P%&’@Mé %&Tghﬁerﬁfb%éd&gtre&éwé&e when
informatjon . ,is tq.be g\[ov%de tQ a.large nunber of users. Intormation for
al | pot entordraticdviect viyrh siplling informagignc allews o forsistgnt reassembht

filters otsaidehitd frageleansiritoi anf mfombaion cilegonc 0€ssid inforthation sesfidai n
pi ece of i Bﬁggrgﬁfp;%ﬁ eQ%S{b%?i laegelyy on the organisation of data in the
ichi's. a {

br oadcast channe I vant ageousl y defined according to the present
i nvention. ErbBehfAEning ardefipgmenigtiensyithimeaeh o entegarigsorreserdngi ng t o
the preseid infoamaribh Gariéoid clRatenans idfdimatibalsealte transm ssion and for
adequate access tines. Reliable transm ssion includes prevention of data
distortion and guaranteeing data consistency- Adequate access tines are
achi evedByodisgentgiofghe presest snvemniar reavidn a tiansmjsyiophprettocdl fos ano t he

nat ure dhfoamationdesdde baedion digighbs@chamediugheivaichis aRe RSt QUNGRI ON

_ system W&l Hﬁggnétﬁ'orﬁist & B%viagd e 5 large number of users. Information for

all potential users is broadcast in a broadcast channel and a client filters

currently relevant information. The access time for a certain piece of information

depends largely on the organisation of data in the broadcast channel which is

advantageously defined according to the present invention.

'~ Embodiments of the broadcast transmission protocol according to the present
invention provide means for a reliable transmission and for adequate access
times. Reliable transmission includes prevention of data distortion and
_guaranteeing data consistency. Adequate access times are achieved by
building chunks of information in a way which fits to the nature of a broadcast

medium.

Organisation of data in an information system when used in a terminal is not
suited for a broadcast transmission, because of its stationary use. Instead data
to be broadcast gets amended by signalling information to guarantee reliable




suited for a broadcast transm ssion, because of its stationary use. |nstead
data to be broadcast gets anended by signalling inforfdtJaowary@0g%ar ant ee
reliable 11 January 2005 transm ssion and organi sation of data gets
rearranged in order to achieve adequate access tinmes The present invention
assunmes a generic structure for an information service and provides
a.nmethod to transmit all informati o4 with a broadcast nediumto a |arge
nunber of users, thereby providi ntg means for reliable transm ssion and
adequat etraggmssion grd argagisgtionypl tdagse sstdl reprrensed df prdeorteakibisveapdat es.

The accogpafvtdgedsaniigs, which are incorporated in and constitute a part
of . this specification, illustrate enbodi nents of the invention and,

together with a general description of the invention given above, and the
det ai | edI'lge peesept iovension idsamesbodienent sgiunceuwreb®lr oy isfermetiéro sexpdeai n t he

princi pl &8y Bfovidds 4 AYENY QNtran MR RforEa8Yhewiln w@déaf;?ngfﬁ- ItG a

information service structure according to an e%t)odi ment of the present

i nvent i JATEeFRyIPer of Hepisct ErerERNPTIIERALRTAT BF ralehipfterarmisyan cidegor y
accor di nglejQatet dtee@NidREd AEBlarsIpWind AndFirgcask; of fh@unatidn idphkgkr ates item
information fragnents wthin the information Cate- gory shown in Fig. 2;
Figure 4 shows the structure of a service directory according to the
enbodi - Themccgmpanying drpyingy; whighupee HegipovatedHe asd erostitetect partcdt egory
dit r ec: OrtMisaf[%éfffHa{Elgnl gldishﬁtt@ @nﬂéﬂdﬁ&g@tof&?@\&?védﬁoﬁi ﬂa@.lﬁog&ihtgy mﬁuﬁas_homi the
structure o n itemdirectory accordin 0 e.e | - nent._sho in Fig.
1. Fi guﬁgn?raéﬁﬁ?/%“ﬁt}?é' %f':t?‘ﬁc‘f‘ﬁ nHiogy gyFn iag%'fﬁ' a'i‘?ie(r;g%g%fkeél T?‘!f%f‘pgf%\g{?di ng to
t he entodiengnidiséronwgivem Heiqgy. dervé-itgexplagn shevwindiges tof (tbe ineergfonan it em
mai n dagg,.li;§t according to the em bodiment shown in Fig. 1. Figure 9
shows the structure of referenced attributes according to the em bodi nent

-shown in Fig. 1:
' Figure 1 shows the generic information service structure according to an

embodiment of the present invention:

Figure 2 depicts item information of an information category accbrd.ing to
the embodiment shown in Fig. 1; '

Figure 3 illustrates item information fragments within the information cate- .

‘. gory shown in Fig. 2;

Figure 4 shows the structure of a service directory according to the embodi-
ment shown in Fig. 1;

Figure 5 shows the structure of a category directory according to the em-
bodiment shown in Fig. 1;

Figure 6 shows the structure of an item directory according to the embodi-
ment shown in Fig. 1;

Figure 7 shows the structure of an item dynamic data list according to the

‘ embodiment shown in Fig. 1;

Figure 8 shows the structure of an item main data list according to the em-
bodiment shown in Fig. 1; '

Figﬁre 9 shows the structure of referenced attributes according to the em-

' bodiment shown in Fig. 1:

Figure 10 shows the structure of an item subset directory according to the
embodiment shown in Fig. 1: and

Figure 11 shows the structure of an item subset according to the embodi-

ment shown in Fig. 1.




Figure 10 shows the structure of an item subset directory according to the
enbodi ment shown in Fig. 1; and Figure 11 shows the strldcleovay@00an item
subset according to. the enbodi- nment shown in Fig. 1_ 11 January 2005 5

In the following a preferred enbodi ment of the invention is described by
use of the acconpanying figures. However, the invention is not limted to
this specific enbodinent which is an advant ageous realization and shows in
part.i cul es for th ansn155| r fragnentation to
ener at o thitbadeubrEy. PRt ef pEbBURERL AL PRGRAER 1t dos Sibe REUFERE ot fon.
i.e. def tigrertmgammmg ﬁgeds tHoweire. per froentidn ax oot migdtto thid emecific

corres po@gib'a_guﬁ&ttvbﬁlchuilseﬁq Bei;arftagaﬁe%ma%nt&d CREWEEE b¥rdRhay bk the
transmtted i nformation service. ahle-oriented viewis used to expl ain

the basi EXicader By td%’f‘%f“fsﬁé’é‘n%rﬁf%f’} dﬁ’ fragmgatationglogemyrata broggicaay ob-
i1l ustrajdcenso shamrsintitted. Oheowist Utteureeemtors @revidefragenja@iohsnddsgto 1) or

br Oadcasﬁc %Ql'@%u?d %E&c%?/{_ng to gﬁst Ea)_(yﬁ-a%?)g ?&gl&ﬂthe gﬁssfm( H’%@mgnyﬂfon I ed

Model I'i ng Lan eS|gn 0 | ect ori ent ed
syst ens. C*E\V@rtg’ }iéétthaé‘fainﬁ%tt%“éﬁltﬁl%tyon sVl consists of a set of
attributes. For Dbetter readab| lity sone corments are inserted. The

comments, surr unded ! ach the
struct urd Eleo & achd oﬁfietgtﬂg:laqn tf‘r%oug fc} a?tgdgﬁ%/m?%tlggsom ated

entiti eslFigsi @ and @épﬂﬁt@htmw@éﬂmnc @pwmthﬁréhefstmtwﬁofrm*tfncerpbser vice to
~be br anQ@ét(Fﬁ‘l) bpgraa%a&%djgﬂs Afigd.he. @,r@}s@&t of BMEhbdMls (UL SO St S

basi cal Iy of ree service o Servi ce, t egory
and | terﬂe%wpﬁil%rkﬁrt%‘agﬂj 0L g stAg d ‘[é?ﬁépél‘leé’tgt“r ?fgﬂlflé%t Wsitedever al
types angstatdilBvaly bbhjest dérhesraelea:ttitpnslhnqncb@slsﬁsvﬁameS@futmbpt@aﬁegory and

Itemis ghat L0gdinkoL ycganmy peeu{s%ﬁ@a' ’%ﬁé 5@Riedd S8 seimgﬂaeao many

information categorres an 1 nformation cate- as one to
many it s - THENSeFigscéd t(9b‘~? égt’wl%adﬂ HBe sfrcfursotintne broadpgst It

pr ovi deshadyh ilRfserated beiwo aesnsided edtitisef ul for the user vvhen ch005| ng a’
certain service anong several others. Exanple attributes are a |abel
(Name) indicating what information is rovided by a service, a |anguage

( Languacj‘eg J A¢rietveihe @snoyic ngf\xrgggg@ alrfp;r@@_qxon service to be broadcast us-

ing the method of the present invention. It consists basically of three types of
service objects, which are Service, Category and Item. Every service object may
have several attributes with several types and cardinalities. The relationship be-
tween Service, Category and Item is that the information service {Service) con-
sists of one to many information categories (Category) and an information cate-

gory has one to many items.

The Service object is the entry point for the service. It provides any information
considered useful for the user when choosing a certain service among several
. others. Example attributes are a label {Name) indicating what information is
provided by a service, a language (Laﬁguage} information or which geographical
area {ServiceArea) is covered in case of a mobile information service. It depends

on the information service which attributes should be provided here.

An information category (Category) is a container for one to many items. Besides
linking all items of one category together it may provide some additional attrib-
utes like a label which indicates the content of the information category (Name)
or an icon (Icon) to be used for the selection of an information category by the

user. Again, it depends on the information service which attributes should be




area (ServiceArea) is covered in case of a nobile information service. It
depends on the information service which attributes sHdubdudrg 260Dvi ded
here. An information category (Category) is a container for one to many
itens. Besides |linking all itens of one category together it nmay provide
sone additional attrib- utes like a | abel which indicates the content of

. the information category (Nane) or @n icon (lcon) to be used for the

- selectio f ' o iBnisi t depends on the
Br&iadnl Al E%@%Q%F@ét@ Eéé zRX gEthi MSBL o G iBh P

i nformation service attri b e 11 January 2005 6 provided
here. Exanples for categories are hotel information or sights. An item

(1 tfarr) " CAhlik&f (IYom) c&fnetshﬁo&,m&fommhmﬂua]pha s efset & inﬂlér@ﬁﬁ&'ﬁﬁdAhr\ex An ex-
anple for a temjs a_hot roman jinformtion ¢ 0

¥ or e PR by {fmls Atiah GRS gt b RT3 tectiab B Al ¢ ¢ e
“sane set items dtetarighng @xneainfomnirdisghcadtegorrs shasdhplsame lsat Ofsétth%blpfaﬁt%l are
mandat or i, hl i€ IQE)ngﬁleatliﬁt QQHeoﬁﬁ‘ts ardEANRARSy tvgfle 'ottl?éps%tré I’C!FQHIIQIS are a
hot el nane ne), dress

t
(NoCf Rooﬁ%f)mpkeﬁéOfcﬁ?fPé*ﬁ?}‘i}lta%am ag’f’é“ﬁ ﬁ%}m‘fe‘F’aB’F i %%res(sl\ﬁgéfﬁéa?rrégﬁai | abl e)
or a pi clotilenoimbthef réens (PoQMRovel)s). hgadurrently aeylehidgsnambethefl réqrfimr mat i on
service (\%‘3?‘?12 %&%%Jgﬁg%@ﬁo%%‘ﬂ&ﬁré)ﬁf &{eqvéngﬁqcéﬁ‘?é)eAgzIHemscﬁeﬁaems b @m at -

tributes | cat egory basis shows t conpl ete set
of .user PETEAdion serdss Wﬁf“é‘r?\‘é’f‘P'étr?Slfé‘PBWg‘P%@rW’élegr’?ém &rgﬁéﬁb?‘l\}t‘?rﬁ a4 tabl e..

The exampibitehrWerinbe ohol pér eategpbysisEvery row contains - the data rel at ed
to one hotel instance. Every colum contains attribute values for all
hot el s. DEFI NI TI ON OF BROADCAST OBJECTS: FRAGVENTATION As the first step
for brodtgadshovatbniasplor skitd Useaimienns itgpeindefiafed belongeteto Hit a

fr agrrente'at@goey (DG RBR. &hfeogxamﬂe Ghews itRd netel Qa&@sl@ame@btoexe(srltamer efore a

hori zont and vertj cal ntation.schene is a s depicted in Fi
3. The ﬁs?ldfﬁ%tr‘élﬁt?dr %?g?fé%?&?ﬁqﬁﬂs?ggﬁ%?q SOPET C%fﬂg‘ﬁ‘ Ssaqgabutfe tvPa“:hbut es. Theg

Cor e At fot allbotads group covers a very snall set of the npbst inportant

attributes, which should be available in a termnal first on average. The

Dynam ¢ Attrlbutes gr oup - Cover s aII attrlbutes ich are likely to change
' QF, 3 e : IO t ri but es group covers

all remaining attri but es and provides
As the first step for broadcast transmission data fragments are defined. These
data fragments are the basis for the creation of broadcast objects. Therefore a

horizontal and vertical fragmentation scheme is applied as depicted in Fig. 3.

The horizontal fragmentation results in four groups of attributes. The Core At-
tributes group covers a very small set of the most important attributes, which
should be available in a terminal first on average. The Dynamic Attributes group
covers all attributes, which are likely to change much more frequent than all the
others, The Main Attributes group covers all remaining attributes and provides
detailed information about an item. The fourth group of attributes is a special
one. It consists of attributes belonging to one of the other three groups, which
are to be transmitted separately, e.g. large pictures, audio streams or video stre-
' éms A large picture e.g. could be an important feature for an information ser-
vice, but due to the large bandwidth required it could be necessary to broadcast
it with a very low repetition rate. Therefore the present invention prov1des a me-
chanism to broadcast such attributes in a separate manner. In the following
this group of attributes is called the Referenced Attributes Group. Referenced

Attributes are still part of the respective group {Core, Main, Dynamic) as refe-




detailed information about an item The fourth group of attributes is a
special one. It consists of attributes bel onging to ord Jahuaty206bher three
groups. which are to be transmtted separately, e.g. large pictures, audio
streans or video stre- ams. A Iarge picture e.g. could be an inportant
feature for an information ser- vice, but due to the |arge bandw dth
required it could be necessary to br%adcast it wwth a very low repetition
rate. TheLalorgud BR RIEREDN d URKIO N QYRR TroablARI B b 0adcast
..such attributes in a separate manner. fowi ng thi's group of
attributes is called the Referenced Attri butes G oup. Referenced

Attribut @ge ERicSl rﬂagmmfatnoafregms E@&B%idﬁéetsgcﬁfqup cokipl@e sbbhbNcatypranm c) as
refe 11 Ja uaryHZOOS rences g ) e;l(illaba |tdse hcht rtansmtte as an
addi ti on ‘HPalESPABLEECAT FAETGRY TR OF Peihdit ST Sh PR AT L0085 i tem
subset s afsigire wonplaginensdtpeofls @at@g@-ppiiyamqredwnatﬁownnfaﬁwmem te di-
fragment giqg hak litdae sy§§9co@m§vm' el geogearﬂ‘m@aﬁ ear&ao ’ﬁﬁs Right 988M: iR (& of ragment

depends on the application domain ? 0. di- vide the item set
accor di %6 weeé%ro'gr:aalgﬁfoewﬂa?é&d °F’r‘?| rﬁllc' ﬁltm Oéglfi‘it‘t‘ml n two subsets. one
for local information and one for global information. The verti cal

f rag”e”tﬂ{ébfi’{}ti%gpﬁ—ggmeétfﬁﬁﬁ &ﬁgm s a'bgh[-?z’ RANLG &I&aﬁﬁlp%@émg{ nd the

Main Attri utes group consists “Bf the
conpl et élfscbthedea‘a’l Mtl‘lbéﬁ?ﬁ groyq- hee(é&f§ AtFIRYtES EUPHANALF LS ?b‘@é’s(ﬂf tb? oadcast
obj ect s cogfpléteRRE of AL1GERHY MASicds tbl @B Blidvaak ayyes dingrohiest PDbjagt ory

cont ai ns t he core attab riputes of all itens. |Item Dynam c Data Li st [ I..N:
The |t e "DyRENTHEHY £2P5t [xI contains the dynamic attributes of all itens
bel ongi ng - titens Dlixsetory:, The| temNerictoDacatains the] ¢ore jitribpies qftadhitkimisn Dat a

Li-st[x] confedi pSnhhe BRiNLAE 1.1} buteerser@foyahbld bans Lhelpuehfgnd ensubset Xx.
Ref erenced Attri butes Additjonal b%@?ﬁs of broadcast objects are: Category

Directory: HYRRMESR RGBS B PR ATEHY B¢ SWPEbpl ete list of all ca-
t egori ese wiltelm Blain Dat=lbot |1. &t TﬁubLttwsMaint Dptadvstiid soarminy gre mawn albout

avai | abl e GAl RIQFLAStenld pAXIhS tOBYsePRE Obj ect per service. Service
Directory: The Service Directory object provides el errent ary informati -
¢ Referenced Attributes

Additional types of broadcast objects are: ,

s Category Directory: The Category Directory contains a complete list of alI ca-
tegories with all category attributes. It provides an overview about available
categories. It exists only one object per service.

» Service Directory: The Service Directory object provides elementary informati-
on to get access to the information service. It may contain information useful
for the user to decide if he wants to start the service or not. The Service
Description object is the entry point to the service. It exists only one object

per service.

The mechanism of Referenced Attributes can also easily be applied on the Cate-

gory Directory and Service Directory.
EFINITION OF BROADCAST OBJECTS: SIGNALLING INFORMATION

As the second step for broadcast transmission identified data fragmehts are
amended by signalling information attributes in order to guarantee consistency

when reassembling the fragments in the terminal after reception.
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sing unit in the terminal.

Fig. 5 depicts the structure of the Category Directory object. It consists of the

.Object 1D, the NoOfCategories attribute and the Category Data.

* Object ID: The Object ID consists of the above mentioned attributes Type, ID
and Version. The Type attribute identifies the broadcast object as a Category
Directory.

¢+ NoOfCategories: The NoOfCategories attribute indicates the number of cate-
gories the service consists of and how many Category Data attribute sets are
delivered with the Category Directory.

e Category Data: Every category is described by the attributes of Category
Data. Besides information service specific attributes Name, Icon and so on
from the Category object, it provides a Category ID. The Category ID consists
of an ID attribute, which uniquely identifies a category among other catego-
Ties, and a Version attribute, which is used to indicate that a category is up-
‘dated. Additionally the Category ID is used to link items together with their

respective category.

Fig. 6 depicts the structure of the Item Directory object. It consists of the Object
ID, the category linking information, the vertical fragmentation information, the

NoOQfltems attribute and the Item Core Data.




. NoCOf Cat egories: The NoCf Categories attribute indicates the nunber of
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attributes of Item™Co
delivered with the Item Dlrectorv

e [tem Core Data: Every item is described by the attributes of Item Core Data.
Besides information service specific attributes like Name and so on from the
ltern 6bject. it provides an ltem ID. The Item ID consists of an ID attribute,
which uniquely tdentifies an item among other items of the respective cate-
gory, and three Version attributes, which are used to indicate that an item is
ﬁpdated. The CoreDataVersion attribute indicates changes of attributes in
.the Core Attribute group. All core attributes are delivered with the Item Di-
rectory. Additionally, the MainDataVersion and the DynamicDataVersion é.t-
tributes .are delivered. The MainDataVersion attribute indicates changes of
attributes in the Main Attribute group. The DynamicDataVersion attribute in-
dicates changes of attributes in the Dynamic Attribute group. All main attrib-
‘utes are delivered with ItemMainDataList objects and all dynamic attributes

are delivered with [temDynamicDataList objects.

Fig. 7 depicts the structure of the Item Dynamic Data List object. It consists of

the Object ID. the category linking information, the vertical fragmentation infor-

mation, the attribute NoOfltems and the Item Dynamic Data.

* Object ID: The Object ID consists of the above mentioned attributes Type, ID
and Version. The Type atfribute identifies the broadcast object as an Item

Dynamic Data List.
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~ Fig. 8 depicts the structure of the Item Main Data List object. It consists of the

Object ID. the category linking information, the vertical "fragmentat.ion informa-

tion, the NoOfltems attribute and the Item Main Data.

«  Object ID: The Object ID consists of the above mentioned attributes Type, ID
and Version. The Type attribute identifies the broadcast object as an Item
Main Data List. '

* Category ID: The category linking information specifies the category to which
the provided items belong. _

e Vertical Fragmentation: The SubsetNo attribute indicates the number of the
subset of items provided with current {tem Main Data List object. The Item
Directory object of the respéctive catégory contains the NoOfSubsetsMain-
Data attribute, which indicates the total number of subsets.

s  NoOfltems: The attribute NoOfltems indicates the number of items the cur-
rent subset of the respective category consists of and how many attribute
sets [tem Main Data are delivered with current Item Main Data List object.

e [Item Main Data: Every item is described by the attributes of [tem Main Data.
‘Besides information service specific attributes like Address. NoOfRooms, and
- 80 on from the Item object, it provideé an Item ID and Referenced Attribute

Picture. The Item ID consists of an ID attribute, which uniquely identifies an




vai l'abl e and so on fromthe Itemobject, it provides an ItemID. The Item
ID consists of an ID attribute, which uniquely identifildslaananyt2086anong
other itens of the respective category, and a Version attribute. The
Dynami cDat aV- ersion attribute indicates that attributes in the Dynam c
Attributes group of an itemare updated. Fig. 8 depicts the structure of
the Item Main Data List object. It &c’mmsts of the Object ID the category
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ADDITIONAI PROTOCOL RULES

As the third step for broadcast transmission additional protocol rules are de-
fined. The protocel rules in combination with signalling information allow con-

sistent re-assembly of broadcast data.
Broadcast Object Identification

Objects transmitted in a broadcast channel can not be identified by the commu-
nication state between sender and rec.eiver as often done in bi-directional com-
munication environments. Instead every object must identify itself. Therefore
three attributes are provided. Every broadcast object has a Type attribute, an ID
attribute and a Version attribute. The Type attribute indicates the type of the
broadcast object, which is used. to apply the proper decoding scheme in the re-
ceiving terminal. The ID attribute is used fo distinguish several broadcast ob-
jects, which have the same type. The Version attribute indicates changes of a
certain broadcast object. Thereby the receiving terminal can determine if the in-

formation in the broadcast object is already known without decoding the whole




tribute value (picture data). The PictureVersion attribute identifies the
| at est  version of the picture and corresponds to the VYédsiary3005i but e of
the broad- cast object. Fig. 9 depicts the structure of the Referenced
Attribute object. It consists of the Object ID and the referenced
attribute. Qbject ID: The bject |ID consists of the above nentioned
attributes Type, ID and Version. THé Type attribute identifies the

br oadcast ob ect as an Refer- enced Attribute. Referenced Attribute: This
is the rePéerénced attribute itself, e.g. the picture data in case of a
referenced picture. ADDI TI ONAL PROTOCOL RULES As the third step for

br oadcasic itk 251SM a8t additional protocol rules are de- fined. The
protocol rules’in conbination with signalling information allow con-
sistent re-assenbly of broadcast data Broadcast Object ldentification
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whol e lirdanenéed A00hute VebsientngCat egory Li nki ng A Category provi des
attributes describing the category itself and is a container for itens of
the respective category. In order to |link a category together with its
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attrib- ted as separate broadcast objects (Referenced Attributes). In this case the origi-
nal location of the attribute uses a reférence to the attribute. The reference cor-
sists of an ID and a version attribute. The 'ID corresponds- to the ID of the
broadcast object carrying the attribute. The version attribute corresponds to the
-Version attribute of the broadcast object. In order to bring attribute reference
and the attribute itself together in the terminal, these two attributes must be

matched. This means ID and Version must have the same values.

If a referenced attribute is to be updated, the Version attribute of the Refer-
enced Attribute object indicates an update {e.g. increment counter). In this case
also the version of the attribute reference indicates an update. Additionally it is
possible that not the referenced attribute changes its value, e.g. improved pic-
ture, but that the reference changes. This means the referenced attribute is an-
~other ReferencedAttribute object. In this case the ID is exchanged and the ver-

‘sion information of the newly referenced attribute is used.
Item Versioning and horizontal fragmentation

All item attributes of a certain category are grouped in three groups (horizontal
fragmentation): the Core Attributes group. the Main Attributes group and the
.Dynamic Attributes group. In order to indicate information updates each group |

has its own version attribute. The CoreDataVersion attributefis used for the




ute. The Categoryl D attri bute specifies uniquely an information category.
All categories belonging to the service are transm ttdd Jantdryt2685 r
attributes in the CategoryDirectory. Thereby it is guaranteed that itens
can be linked together wth their respective categories. Referenced
Attribute Versioning Attributes of al] three attributes group (Core. Min.
Dynam c) can be transmt- ted as se at e broadcast objects (Referenced
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referenced attribute is used. Item Versioning and horizontal fragnentation
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rovi din ete informati on abou e Ver si of an item The
IF\)/B.I nDat* a?}é‘fjgiaé‘hgg information update by use o theqvlam%ata ersion at?r%ute (e.g

increment counter). whenever an item attribute value or an item attribute
cardinality of the Main Attributes group changes. This includes the case
when with attribute referencing the reference is changed {Attribute ID) or the
version of the referenced attribute is changed {Attribute Version).

¢ Indicate an information update by use of the DynamicDataVersion attribute
(e.g. increment counter), whenever an item attribute value or an item attrib-
ute cardinality of the Dynamic Attributes group changes. This includes the
case when with attribute referencing the reference is changed (Attribute ID)

or the version of the referenced attribute is changed {Attribute Version).

Vertical Fragmentation of Items

Tﬁe complete se.t of items belonging to a certain category can be divided in sev-
. eral subsets and transmitted as several broadcast objects. This can be used e.g.
to decrease the impact of transmission errors or to provide different access
times for different item subsets. The Item Directory indicates the number of
subsets used for the Main Attributes group and the Dynamic Attributes group
fespectivély by use of NoOfSubsetsMainData and NoOfSubsetDynamicData at-

" tributes. The item subsets are carried with the [temMainDataList and the Item-




attribute is sent additionally with the |temvai nDatalLi st object and

i'ndi cates any changes in the Main Attributes group of 1dnanuamn200he
Dynam cDat aVersion attribute is sent additionally with the

‘1t enDynam cDat aLi st object and indicates any changes in-the Dynam c
Attributes group of an item The protocol rule for itemversioning is as
follows: Indicate an informati on update by use of t he Cor eDat aVer si on
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(Attribute cate an information update by use of the

Mai nDat aW&F-si on attribute (e_g. increment counter), whenever an item
attribute value or an itemattribute cardinality of the Main Attributes
group ch i cl.udes, the case when with attribute referencing the
referencgpelqgs% caorﬁlv?:ﬁl?? Tt e ID) or the version of the referenced
“attribute is changed (Attribute Version). Indicate an information update
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whenever itemattri item a al,Lty of the
Dynani ¢ A’PFH&BLH%%“%?%% tﬁ‘ﬁéﬁ §§twel'ﬁ£te rﬁ'c%dé}%rﬁlﬁn a'iltrﬁ)u(i \Mga% te{n

attri but @weetcnryem‘.ucmgstahexpcblt@fea‘ncecnegleohawgédr)(W\b@m| bute ID) or the
version of fhe.referanged. attribute is changed (Attribute Version).

Verti cal Frag‘g‘?ntatlon of Itens The conplete se itenms belonging to a

certain cafeghrgbensf iFamyrkangss YoPLems aé?’&i“tﬁﬁhi%gﬁ and transmtted as
several breadeani apbid®izds NewhiesnC@D abgibus@cre agded toothddame Bdeectdre. | npact of

Cransm ssi on €Lf LS, Ol bAPIOM: b dithRES e 36A6SS, cbins (LaF slidd er ent

i tem subsets. rectory i1 ndicates the nunb subsets used for
the Main AttrtPButes group and the Dynamic Attributes group respectively by
use of NoGk Subsed al\@hp@a&a atech NaElcBubsenhRypanicoDalaadtrsion, iNain®s- The item

subsets are %%{ﬁrfflgfe" # %{mc@afﬁ g%‘\égbﬂ%]ﬂ%g g“"ﬁg& the Item 11 January 2005

14 Dynam cDat ects I n te by use of the Subset No
attrib- suter tthe mcﬂn@érfr%ﬁmqmwm W@gﬂﬁsﬁo%ﬁkﬁ%e&é‘éﬁlﬁ ather HEPESHE- br oadcast

- obj ect. ,AdsetsDynamchata attributes changes.

Item Main Data List Versioning

The Item Main Data List carries a subset of all items with their main attributes
belonging to the respective category. The Version attribute of an Item Main Data
List object indicates an update (e.g. increment counter), when:
* the Item subset changes:
+ Number of items belonging to the subset changes: NoOﬂtemsr attribute
changes. 7
'« Items are added: New items (ID attribute) are added to the item subset.
« Items are removed: Items (ID attribute) are removed from the item subset.
¢ [tems are updated: Item version information related to the Main Attributes
group (MainDataVersion attributes} changes. '

e or the vertical fragmentation changes: SubsetNo attribute changes.
Item Dynamic Data List _Versioni_ng

The Item Dyhamic Data List carries a subset of all items with their dynamic at-




ditionally the NoOltens attribute specifies how many itens belong to the
sub- set. Item Directory Versioning The Item Directory Talanuey 200hays a
conplete list of all itenms with their core at- tributes belonging to the
respective category. The Version attribute of an Item Directory indicates
an update (e.g. increnent counter), E,hen: the Item set changes: Nunber of
itens changes: NoOfitens attribute changes. Itens are added: New itens (ID

attribut @pare @ggﬁgng Qo tthe régp%ml[% tSCEORY The \h;r%ﬁ AbSH L @IVE treht €5 (1D
attribute) are renoved fromthe ItemDiréc- tory Itens are updated ltem

ver si on CRPEMia PR LESPIEPRInAVELS] ¥h uPRRieDS: “tcé‘if@?%ﬁ e, 28 - s}
Dat aVer s+ omhalttefd didseshat@ages. or the vertical fragnentation changes:

NoCOF Subset s n a - sPynam t Iy c . ltem
Mai n Dat a L:vgr%l Dgéglognﬁe%%ﬁg%lfi g%l\%ng@a %%ngséa¢%§%§ %Sﬂggfe of all
iters with thdangamin attributes belonging to the respective category. The

z/er sion at trijpheaaf adidal NewidalDakaithitst arekicaed td il Rah 8abadt. upd?t e
e.g. increment counter e of itens
bel ongi ng fo. 'f31es ’[Fo@g‘t°2"&‘ilfvmed’é%ut’!\%ﬁt? t@fr]%m ’ieﬂovﬁ‘ﬁﬂgmg%dﬁeé’@ S‘Ttt ens are
added: New i tignss arDuaiittedbites) vas@naddedndtnt hdated am dubRwtamic| pens are

removed: |tenfy(ldd 4bks krwaeam@gﬁv@wg&nfbws?]tsnﬁlge&.em subset.  Itens are
updated: Itemversion information related the Main Attributes group

( Mai nDat"aVe Sieotr 4t ATagmes3iameingess: Shset¥paGepriccdia™ragnent at i on
changes: SubsetNo attribute changes. Item Dynamic Data List Versioning The

I'tem Dyna[y g %’v?é'l% J"ﬁ carries a subset of all itens with their dynam c at
11 January ) ut es bel ongi ng to the respective cat egory The :
Version attribute of an Item

All categories belonging to the service are transmitted with the Category DII'CC-

tory. A Category is identified by the ID attribute (Category Data). Updates to a

category are indicated by the Version attribute. The Version attribute indicates

an update {e.g. increment counter), when a category attribute value or a cate-

gory attribute cardinality changes. This includes changes resulting from attrlb—

ute referencing.
Category Directory Versioning

The Category Directory carries always a complete list of all categories belonging

to the service. The Version attribute of the Category Directory indicates an up-

date (e.g. increment counter}, when the Category set changes:

.+ Number of categories changes: NoOfCategories attribute changes.

* Categories are added: New categories (ID attribute] are added to the Category
Directory.

e Categories are removed: Categories (ID attribute} are removed from the Cate-
gory Directbry. :

*» Categories are updated: Category version information (Version attribute of

Category Data) changes.
Service Directory Versioning

The Service Directdry carries information relevant to the service as such. This

includes some attributes for a human user as well as a protocol information.




Dynam ¢ Data List object indicates an update (e.g. increnent counter),
when: the Item subset changes: Nunber of itens bel ongildganganyl2808ubset

changes: NoOfitens attribute changes. Itens are added: New itens (1D
attribute) are added to the itemsubset. |Itens are renoved: Itens (ID
attribute) are renmoved fromthe itemsubset. * Itens are updated: Item

version information related to the Bgnam ¢ At- tributes group

(Dynam cDat aVersi on attributes) changes. or- the vertical f ragnent ation
changes: TBabRetdolVrtiph RitED el aRgEg s chafigsy oy hyer aRTRISHG AP T egor | es
bel ongi ng d QatdR-SQF VhKiErealol pr5@BsINGulé ekaniiesh the Category Direc- tory. A
Category is identified by the ID attribute (Category Data). Updates to a
category are indicated by the Version attribute. The Version attribute

i ndi cat eShe dfersipdatterifwete (f thecFameatDicenspverhangahefihen ¢t ByPsldetri but e

val ue or ;2 Cat8p,dUMndld & DUles CaldbN@el ewibh aitgBstes UhbbgdsNahiglgs changes

resul ti ng fromattrib-"ute referencin Cate ory Directory Versioaing The

~ Cat egor y “iidre chorarscaiHas f%ﬂ%%‘b&teclg)%%f‘él list of all categories
belonging to the service. The Version attribute of the Category Directory
I ndi cates an up- date (e.g. increnent counter), when the Category set
changes: Nunber of cateorl es chanes NoOc Cateorl es attrl bute changes
Cat egor | EXTZ AN EMEBRDING INEORMAT] I8 BRER the

Cat egoryEQaM@g:t ory. Cat egories are rem)ved Cat egorl es (ID attr| bute) are
renoved fromthe Cate- gory Directory. Categories are updated: Category
version information (Version attribute of . Category Data) changes Service
Di r ect orW¥hverrsalomnan TiverSetien servBierigdt Bkegly dhrt indarmasiop  fiem ibHereal evant to

the ser Vh?cﬁ-naaim%usfof&memgsgbtmga uﬁﬁae $Q MR AlchE DY tREHE BE applopidfe user as

wel | a r | nf or i on nugr
S (%n%egt t%%%ngmal (:l)ntmE1 ! agon struc uai'euaz‘ r\éspecglve m(}ormatlon source, this

cannot be assumed for all situations. The GATS protocol e.g. is used for delivery

of traffic incident messages to mobile phones. It uses an efficient, binary messa-
ge format. Each message consists of a mandatory and optional parts and requi’-'
res about 20 byte per traffic message on average. Applying a horizontal fragmen-
tation scheme might not be useful in this situation, because of the low band-
width requirement of a complete traffic message. Additionally, it might be unli-
kely that a content provider for traffic messages in the GATS protocol format
supports an information deiivery according to described horizontal fragmentati-
on scheme. Therefore, the following part of the invention deals with the embed-
ding of an information category in a format, that should be preserved. The basic
assumption is that each item can be handled piece by piece as a whole. The in-
ﬁernal structure of an item, e.g. its attributes or attribute cardinalities is not re-
levant for the broadcast transmission protocol described in the present inventi-
on. This leads to a solution in which only a vertical fragmentation scheme is
applied, but not a horizontal scheme. Additionally. the item da_ta in a predefined
format is transmitted with an additional broadcast object. in order to 'enab_le dif-
ferent formats. To summarize this, two broadcast objects ItemSubsetDirectory

and ItemSubset are used to embed the information category.

_Fig. 10 depicts the structure of the Item Subset Directory object. It is the
equivalent of the Item Directory object. It consists of the Object ID, the category

linking information, the NoOfltems attribute, the vertical fragmentation infor-

matibn._ and the [tem Subset Data..




The Protocol Version attribute indicates changes to the transm ssion
protocol, e.g. data format changes or protocol rule cRadgesary 208@5 Ver si on
Attribute of the Service Directory changes. when the Protocol Ver- sion
attribute changes or at |east one of the service attributes changes. This
i n- cludes changes resulting fromattribute referencing. EXTENSI ON:

EMVBEDDI NG | NFORMATI ON CATEGORI ES | N4 PREDEFI NED FORMAT Wien realizing an

information,service it is likely th information fraomdifferent

|t or macy ofeienlatnd beish 1 Seadieliit e PhSiBeh Sl A Sty Ty epa
~appropri at end ¢/ergomvEn¢ Tyhe adiritgitpdatientiffeortratlirordcsst abjeat es gin ftespect i ve

i nformati og,sQREctdARl S cannot be assuned for all situations. The GATS
protocol e.g. is used for delivery of traffic incident nessages to nobile
phones. °I t Cis84vdR: dbficRfSAD, ipking ipionmaton spReifcs thgcateggphtaRacdge

consi st s ofheaprsaaefitemy tangchgopt i onal parts and requi - res about 20 byte per
traffic S Qn.ay - i A i = tati schene
maht nor BeoREERY R ene I8 Radflel SRE R LIPS fbBL! A SO

r equi r emrerrespéctize caiegpete@nsists pf-c nessage. Additionally, it mght be unli-
kel y that gt BRkmRhoMioderrhkModsabits Rmedganditdted hge @ARDRr4It OCOI

f or mat suu%orts an _i cording to descri hori zont al

informati delivery a d
fr agment atT=°6R “58%@%.8’1‘518? ‘Jef?t([glrﬁ e’ “inYFee %%tl ﬂ(}étvf\"nmr?gar%ai?(fw 8Py ke r|§3n'“‘vt§nt i on
deal s wi t letshemnbauset diaty agé dghivérnd orithatwoentclitre jorbpet Pirgcfooy it , t hat

shoul d be ;pieaghYieHany NBiPASEEs 1135 H4MRbAPRehSubfabrE&ACRsd §5S 3. be handl ed
pi ece by piece as a - ternal structure of an item e.g. its

whol e. The i
at tri but eSropswiited pp rHcasd &y NAQIErR¥S s not re- levant for the broadcast -
transm ssil@m Sphadt @xoh: Hesgrsubedt is Riesdrebgdrigstbrtatirtbresd bf iton. Sulsies | eads to
a sol ution i | ‘ ] ' C [ i ed, but
ot a hor L2 brEAae o AARILLE Shp I RTIRRLLAT SENE e Sun B o
format i scerrarromdstedhedR pttaibusgial tedirardBsioshied dttemhiEset) ARYRHer to
enabl e di the E8bRBtdatOr TR SubJedVEtsmBIRAitABu te hilntifteathbnaade astsic@bpect s

| t enBubset,Directory, and ltezn e re.. e t i mation
Lot ogory. A S8t ARCed HERIRHDREINAY Sol BRI LINRE delfuca BT L
object. liects the equivalent of the ItemDirectory object. it consists of

. the nject ID, the category |linking information, the NoOltens attribute,
t he ver ch %ll éelinxaizqg%gé g{riugtnur!e rc]>ff ?ﬂé Itg?'ntsiuggét a%?e%t.t IQ%Ollléig{y cﬁ‘%%% %bjgat a.
ID, the category linking information, the vertical fragmentation information, the

NoOfitems attribute and the Item Data: '_

* Object ID: The Object ID consists of the above mentioned attributes Type, ID
and Version. The Type attribute identifies the broadcast object as an Ttem
Subset. _

* » Category ID: The category linking information specifies the category to which
the provided items belong.

* Vertical Fragmentation: The SubsetNo attribute indicates the number of the
subset of items provided with current Item Subset object The Item Subset Di-
rectory object of the respective category contains the NoOfSubsets attribute,
which indicates the total number of subsets.

* NoOfitems: The attribuie NoOfltems indicates the number of items the cur-
rent subset of the respective category consists of and how many items are de-
livered with current Item Subset object.. '

* Item Data: Every item is provided in a predefined format, which might differ
from the format used for the broadecast transmission protocol described in

the present invention and which is not relevant for the protocol. The protocol .




11 January 2005 17 Object ID: The Object ID consists of the above nentioned
attributes Type. ID and Version. The Type attribute i dédangargg0@he
broadcast object as an Item Subset Directory. Category ID: The category
linking information specifies the category to which the provided itens
belong. NoOitens: The NoOltens attribute indicates the total nunber of
itens the respective category consil$ts of. Vertical Fragmentation: The
NoCOf Subset s_ at r|bte|n|ca et livery of
t he conpl ebe ¢ s&e 7 Ftems ame éévmgraarms Ets 18%ﬂtozlélggets &%n%&{)set% Data are
del i vered eWerh *tet!FF rfelﬁt arli tl@magtﬁi’f?eléq ‘Eiulﬂéc*t'@ﬂyelﬁbldejl@é?s aAddFtnl 8AWFEY, this

~means that o @sr Mays |onQH§UQ§ﬁ‘§ &t@agcaaa Aby&sha aftBbutd ansiMikdieskeas
i ndi cat-ed NoOX Subset s i.S dg % i bed by
u

t ta Every subs

Lhe act i BTASEO0E PR, AUBEOn e P T, BHEE TP ha adtP1 B PES Siboet | b
~and Subsetwertseothe prhserubwaitidd. corresponds to the ID attribute of the
broadcast object (lItem Subset) carrying the subset data. The SubsetVersion
attribute |dent|f| es the Iat est verS| Qon of the subset data and corresponds
to the ARRBIZQNAL PROTOCOS £S5y SEDRING OF &ts the
struct urgort ruhemt:mE ;m_.ll_lyect It consi'sts of t he ij ect |ID, the
category linking information, the vertical fragnmentation information, the
NoOfitens attribute and the ItemData: Object ID:. The Object ID consists
of the Fbevenbeidindntandnformgticasagpe, in O pregriingdriorsat foHedsTY attribute

i denti fi.gfy tthe pHRaseasts abice®ld asr @k bt&Btol SHRBALL thiSa:@gMion.| But The
category lin rmation sgem fies the category to which the provided

items béPB‘ﬁg‘mngF’togt{éﬂauﬁ?%ﬁﬁeeﬂ GtT0h: The SubsetNo attribute indicates the
nunber of the subset of itens provided with current Item Subset object The

| tem Susgl st dbgggtolrd)éngilycggonof the respective category contains the
NoCf Subsets attribute, which |nd| cates the total nunber of subsets.

Same as before.
Category Linking
Same as before.
Item Versioning

No horizontal fragmentation is supported. Therefore only one version attribute

for each item is required. All version atiributes are sent with their respective

items in a ItemSubset object.

The protocol rule for item versioning is as follows: Indicate an informatien up-
date by use of the Version attribute (e.g. increment counter), whenever an item

changes in accordance to the rules of the embedded information category.
Vertical Fragmentation of Items

The complete set of items belonging to a certain category can be divided in sev-
eral subsets and transmitted as several broadcast objects. This can be used e.g.
to decrease the impact of transmission errors or to provide different access

times for different item subsets. The [tem Subset Directory indicates the num-




NoOfitens: The attribute NoOfitens indicates the nunber of itens the cur-
rent subset of the respective category consists of and1hcannamg00dens are
de- livered with current Item Subset object. ItemData: Every itemis
provided in a predefined format, which mght differ fromthe format used
for the broadcast transm ssion protocol described in the present invention
and which is not relevant for the prB?ocoI:' The protocol 11 January 2005
- 18 provides gnly a container, which carriLePf( thhiscléj ng of dat a. Iﬁ; S
assumed PRACT SEPETY 1EHPRARS H5™M BFtabY Ph ! RS URUBRIY TP YBehbf fi es an
i tem anomgm eithets hicemmBriod withelteafebsatobyuuty. Erisl objevengiicateaaby nsbut e t hat

i ndi cate . i i td | i roVi an irtem
S ot r g SUBRARS, At i Rarkld dr Bl e e B P Fon

EM . 3EDDPRNGACRst NESRVARONTEAT Hie BeRiitams prEibefs Ao o TTRRE iEfbeddi ng of
an i nf or gefohpRo ¢34 6G4ey. i n a predefined format follows basi cally the
principles as described for the protocol w thout this extension. but sone
slight nodifications are necessary. Broadcast Cbject Identification Sane
as bef or BenCaubger irkrtvicy i(Mgr8anings before. Item Versioning No horizontal
fragmentation is supported. Therefore only one version attribute for each
itemis required. Al _version attrjbutes are sept V}d tlr their res1pecti ve
items inTBe [EENRUPRS DB Ao 2 BPASE ST PIiFe ior 't EWPSPet §78HIM%g i s as

f ol | ows: it¢mslibeBingirgytoi the gespatiioncatpgorgaliee Byraigreadgfibutreof\lay B¢wrSwlt-t ri but e
(e.g..i nggt%ﬂger}%%rgggg%glge)ﬁ%aél\%}wgg_%qugﬂ%ﬁt SNangesya: accordance to the

.rules of the e at 1 on category. Vertical Fragnentation of Itens
The conpl ethe lsum spbsetrasganigativngianget'o a certain category can be divided in
sev- eral subsgiterandubiansmddeedNasfadsersadtthbadaangesobj ects. This can be
used e:g.

Subsets are added: New subseis {SubsetID attribute) are added to the
Item Subset Directory. 7

. Subsets are removed: Subsets {SubsetID attribute) are removed from the
Item Subset Directory.

« Subsets are updated: Subset version information (SubsetVersion attrib-
ute) changes.

+ -or the number of items belonging to the category changes: NoOfltems attrib-

ute changes.
Item Subset Versioning

The Item Subset carries a subset of all items belonging to the respective cate-
gory. The Version attribute of an Item Subset object indicates an update (e.g. in-
crement counter), when: -
e . the liem subset changes:
« Number of items belonging to the subset changes: NoOfltems attrib_ute
changes. | S
e Items are added: New items (ID atiribute) are added to the item subset.
e Items are removed: [tems {ID attribute) are removed from the item subset.
s Items are updated: Item version information (Version attribute) changes.

+ or the vertical fragmentation changes: SubsetNo attribute changes.

Category Versioning




to decrease the inpact of transm ssion errors or to provide different
access times for different item subsets. The |tem SubsktJabuaeciioby

i ndi cates the num 11 January 2005 19 ber of subsets used for the item set
by use of the NoOf Subsets attribute. The item subsets are carried with

.l tenBubset objects. This object indi agt es by use of the SubsetNo attribute
t he nunber of the item subset providéd by the current broadcast object.
Additionallg the NoOltens attribute specifies how many itens belong to

t he subs&™¢ #% BifPSubset Directory Versioning The Item Subset Directory
carries always a conplete list of all subsets carrying itens belonging to
the res y he.:Version 'attribute of an Item Sub- set

Di rectoEg&%%%ﬁhgﬁégggixﬁﬁ§%?gxfe.g. i ncrenent counter), when: the Item
subset organi zati on changes: Nunber of subsets changes: NoOf Subsets

at tri butsanthangasre. Subsets are added: New subsets {Subset|D attribute) are
added to the Item Subset Directory. Subsets are renpbved: Subsets
(Subset| D attribute) are renoved fromthe |Item Subset Directory. Subsets
ar e updé&erdce Ribsdpry ¥Eesiioningnf or mati on (Subset Version attrib- ute)
changes. or the nunber of itens belonging to the category changes:

NoOf ltens attrib- ute changes. |Item Subset Versioning The |tem Subset

carri esSaTEATSRACGE all itens belonging to the respective cate- gory. The
Version attribute of an Item Subset object indicates an update (e.g. in-

Cr ement s AAUNLE e spggsggltt mhé}ﬁidé ﬁaem%agﬁte&esenawg; 3waWUﬂQﬁrinfbfrrﬂaE£E{5

bel onging to t he changes: ens attribute changes. Itens are
added: REWidetterhs propdeast coBHEENS &f dhrrgd¥pey of TMEcT CRISFSuBEdRorMaens are
r enovedtioh tRFEcd kDbatBrohdedse)acaslifie n®vRe préent ihentibenmsy kesiprise

maore or less types of service objects.

Furfher, it is described that the horizontal fragmentation results in four groups
of attributes. Of course, the horizontal fragmentation might result in more or
less groups of attributes. It is also possible that different information categories
comprise a different ﬁumber of groups of attributes or that the general horizon-
~ tal fragtﬁentation defines a certain number of attribute groups and one or more

groups of‘attributes are not present in one or more information categories.

Also, the vertical fragmentation is not restricted to the shown example, but can

be adapted according to the needs of the realized transmission system.

In case of more or less types of service objects, another number of groups of at-
tributes and/or ancther number of item sets (vertical fragmentation), of course.

the number and types of attribute objects will vary accordingly.

Furthermore, also the additional protocol rules which are shown and described

for the specific exemplary embodiment can be adapted accordingly.




Itens are updated: Itemversion information (Version attribute) changes.

or the vertical fragnentation changes: SubsetNo attri builelapuaii@885 Cat egory
Versioning 11 January 2005 20 Sane as before. Category Directory Versioning .
Sanme as before. Service Directory Versioning Sane as befere. Al though the
present invention has been describedzpy way of an information service to
be broadcast consisting of three types of service objects, an informa- tion
service to be broadcast according toiaifse@ present invention may conprise
nore or |less types of service objects. Further, it is described that the
hori zontal fragmentation results in four groups of attributes. O course,
t he hori Zontfamethedpeimanasmstingiaghitforeatibh servicaing Broadt&SSr GHDMIBS00f

attri but i . j ifferent information categories
conpri se%gsﬁﬁ'fclgrﬁgﬁltt%gﬁ%gﬁ oeefoilg‘gfonf‘lbtfz’%ttri butes or that the general
horizon- tal fPH§FEHIELF Eiﬁg@éflﬁag@él WithEr eaihnefmanitgoriegfreatasenbog sagt oups and
one or mMaifermgienpsvide @t drehRUIRS fAlg@adiRE, Present in one or nore -
information categories i cal mentation is not restricted

ories. 1.I SO thgt_vert %rtagr i I r

to the shown eXanpr e CBiE S AHOTBa AR 4P EFY LB rEiemE Yo i MERaLint ¢ he
real i zedinfpanatiinsaiions syonesisteritrieagmsublpiof podalaga flagesnty pes refeisar vi ce
obj ect s, o@nekhess PrHEhLe8f pBfRUPSuRE. 86 <rldid t}@é&%t-ia@fﬂ!r9£dc%e9to§?&t£lu"bef of
itemsets (vertical fragmentation), of course. the nunber and types of
attribut®'objects will vary accordingly. Furthernore, also the additional
pr-ot ocol  rul esravungiitiag saghbraadaast dgscisiibeth ofdet dcberdspe o fanCingxenpl ary
erbodi Mk u6R RohenPURLLAbAL HUM M Wienh barlPOHARY R gL daims |- A -
met hod of transmtting an information service In a broadcast transnission
system characterized by the foll ow ng steps:

: 2. Method according to claim 1, characterized in that said fragmentation

is performed dependent on the information content of the data to be transmit-

ted.

3. Method according to claim 1 or 2, characterized in that a broadcast ob-
_ ject is classified in dependency on the information content of the data frag-
ment carried within a broadcast object. and a repetition rate of transmitting a

broadcast object is dependent on its type.

4. Method according to anyone of the preceding claims.‘ characterized in
that said information service comprises a structure with three layers, namely

- service which provides information considered useful for a user when
choosing a service among several others;

- category which links several items; and

- itern which carriés the information the user is interested in.

5._ Method according to anyone of the preceding claims, characterized in
that said fragmentation divides a category horizontally in at least two groups
- by building groups of item attributes of items of said category according to an

importance of said item attributes.

6. Method according to claim 5, characterized in that four groups of item
attributes are built, namely:

- a core attributes group which covers a set of the most important attrib-




- performng a fragnentation within each of categories representing said
information service to create data fragments. - addi ng13iJgnedry26@5
information to every data fragnent, which signalling information allows a
consi stent reassenbly of said data fragnents at a receiver on basis of
predefined protocol rules, to create respective broadcast objects, and -
transmtting said broadcast objects A an order according to an infor-
mat i on cont ent . of sai ata fir ent. w thin. sai cast object. 2.

Met hod acl6rdi"Rg ™t "¢l %?ﬁaf,ah%ﬁ%?g(r}t%%g%%%@f ﬂé‘? E%gg?'d fragmentation is
perfornmed dependelynamic eHEiHYiED EhetH Fhridbaredtcelr ta K2 X102 JHERFansni t -
ted 3. MeihodeRSGRLALMGr bOtrad&ksh 1 Oor 2. characterized in that a broadcast
ob- ject is'clasSsified i,H dependencx, on t he iarl'rOrng‘xtniir?ni{:conta%{}gbuq]; the data
frag- ment carrf 0P IRV DPTARC IS 0B EET and a T épetition- rate of
transmttamdy a broadcast object is dependent on its type. 4. Method

according to anyong.Qted DE-MBELHAY whRhEonsEHIbAGHSHuE&béBnginRal sai d
information service conprises a Structure with thre& )F%y_ers, nén%l*y .-
servi ce weof PreaiheretirrnrbirHE SFOWSHER R USefal o user Wifén
choosi ng éniednd €& rhengsaeed aepetalndy s e. -g. Ciadceget (thehicompriseks Isigher al
items: and - tit Em\i/\/nich carries the information the user is interested in.
5. Metho aeehr Ui ng to anyone of the preceding clainms, characterized in
that said fragmentation divides a category horizontally in at |east two

gr oupz_ by buivedhdlD B¢ RURE & fah&&m &t tid btacea;;%f clhtreﬂscmiraaaéxﬁlzaaﬁﬁgg_ry
according.to an _inportance of said itemattribut s ording to
Clarm . A A EPPDSR PR HEeF g0 et SAEE e Prishe frubEhe 8L oBREOLT D
namel y: -ing gtous off itembuf ssidyrawgomwicehrding ¢p & lagival membenghipudtsaidmor t ant
attrib 1%, January 2005 2 utes, which should be available in a termnal

first on average;, - a dynamic attributes group which are likely to change
w th a higher 7 _
8. Method according to claim 7, characterized in that two types of broad-

cast objects are defined, namely:
- item subset directory containing information about all items which are

transmitted in a predefined format; and

- item subset containing item data of a predefined format.

9. Method according to claim 6 and anyone of claims 7 or 8, characterized
in that six types of broadcast objects are defined, namely: '

. service directory containing elementary _informatioh about a service;

- category directory containing a compete list of all categories within a
service; ‘ _

- itém directory containing all core attributes of all items of a category:

- item dynamic data list containing the dynamic atiributes of at least a

group of items;
- item main data list containing the main attributes of at least a group

of items; and _ ‘
- referenced attributes containing one referenced attribute of one item.

10. Method according to claim 9, characterized in that the signalling infor-
mation of a service directory broadcast object comprises a protocol version at-
tribute to enable a receiving terminal to check protocol compatibility between

the broadcast service and a processing unit in the terminal.




frequency that other. attributes; - a main attributes group which covers all
remaining itemattributes; and - a referenced attri but&sJenuam2088 ch
consists-of attributes belonging to one of the other three attribute
groups which are included therein as reference only and to be transmtted
seperately, e. ¢g. -because they conprise a high anpbunt of data. 7. Method
according to anyone of the precedi ng2él ains, characterized in that said

fragment agjon iy gezﬁzcgt'mhget%tamlhtesofotfheap&@E(ﬁggrdaxmr tenGaldt¥riB¥a Wi 1 d- ing
groups of itens of . sal egory according to a | ogical nenbership of said

items. 8. thakt Hdsigeelbing lﬁéoft‘tjit’é’lna?fm‘ Proadzsh oblct f%'api“ﬁe? R¥PE RETt’7pes of
broad- caste ﬁtla]t@@irﬁg éirc&sdﬂ‘fclaﬂed of BARE bysadcabt effesihgdl odid €0 taatrybuw@nt ai ni ng

| nf o mat | gAYl Le ek AR LN ADgUADSTLE LS. ) AoBiadelbied for mats

and = itefh SFbLErS on"t & i ng 1t I ne
accor di ngand/ Oclaavenrﬁl@nam&ﬂawmeﬂéffcaéﬂl achgnge @fra gertgindiragdasst 2bigct-i n t hat
six types of broadcast objects are defined, namely: - service directory

containing ele ry infornmat ut. .a service,; c or d| rectory
Contai ni ni2-a SAriped atpatiohfs iatme X Sasr SHTIRAed 1R NERY Lt ren et ooy
di r ect or ytoGondferemic nd) agdribugocemprises lblunt & @ﬂhalbh"oactceﬁtsolmﬁctapa@atleg@hy, - item

dynam ¢ qaflehdeita® :gl%f%' N9 vERge d¥namiuee at tHd REdr8Scf bBhdd£88bjedr. 9roup of
itens: - itemmin data [1st containing the nain attributes of at | east a

group of itens; and - referenced attributes containing one referenced
attribut a3of sRendd efdordihg {detiand 12C chatkdigrizedchnatimtin ehardcineapzed in

that the aLoRRL LR LOLOLARId B OleRroSiabGE B DRCLALNNLOAARBAL: OD) ec!

conpri ses aproto ver sl a recelvin termnal to
check - pr obires| arsbhatvelssipnt 9f Ker \asibute heeferienael chépgsepvitbe gHgence

processi Rbatfisl by Bxdhihgid L td ﬂﬁhtlﬁ%ﬂ- agdnNuUAkyY tROVErsion information of the

- newly referenced attribute.

14. Method according to claims 9 to 11 or anyone of claims 12 and 13, char-
acterized in that the item core attributes group, the item main attributes
group and the item dynamic attributes group each comprise an own version at-
. tribute which indicates an information update whenever an item attribute

value or an item attribute cardinality of the respective item attributes group

changes.

15. Method according to claim 14, characterized in that a broadcast object
comprising an item of the item core attributes group and of the ifem directory
carries all three version attributes, a broadcast object comprising an item of
the item main attributes group carries a main version attribute, and a broad-

cast object comprising an item of the item dynamic attributes group carries a

dynamic version attribute.

16. Method according to claims 9 to 11 or anyone of claims 12 fo 15, char-
acterized in that the item directory comprises a version attribute which indi-
cates an update whenever an item set comprising all core attributes of all

items of a category changes or the vertical fragmentation changes.

17. Method according to claims 9 to 11 or anyone of claims 12 to 16, char-

acterized in that the item main data list and the item dynamic data list re-




23 U Method according to anyone of the preceding clains, characterized in
that the si gnal ling information of a broadcast object ddr#pﬂii@méoaf)type
attrib- ute indicating a classification of said broadcast object. and/or an
ID attribute +to distinguish several broadcast objects of a sane type of
broadcast objects, and/or a version _attribute to indicate a change of a
certain broadcast object. 12. Method 24ccor di ng to clains 9 to 11.
char act eré;p?eectvi:@ dondgrisk :ﬁ&E&h&ﬂ&etnﬁﬂe&vlﬁﬁﬁah&ﬁ&ﬁﬂ ai Lpldiet ehepdREises the

| D of therelgr oa} lcast abj ect . Gar r;/ g re er:(gwer eng%ddattrkcbgtttgbartld a. version
Cattribut & BPCTHE TEF srented BFoad F SH ST ™ RSP RS Q2O R 0 claim
12, char adtleastzedraup ¢thitemsrcheages of tbmvupwaﬂﬁaemgﬁtaalon@ﬂ?enémed attribute
the version attribute of the referenced attribute object and the version
of the attribute reference change, or the referen changes by exchangi ng

the i denti®i eMAhed as7Hg e G'é‘r“gﬁc?ntq i SFFEPPBAH °gF‘at“H§ M@t g FBR-Gr enced
attri but act&ﬂzewﬁhhﬁﬂtawmwadegtgyt@ncﬂr@ama Yetstorl httoibusn ydueh ddidichteisns 12

and 13, GhRbsaSNAIRe L 0athaly LARLLEPMIGOTE ALLEIYLESIAE U akbe | tem

mai n attrl rou th ynam c attributes group each conprise
an own vé‘ié’s?fti’fﬂg&ﬁ- tribute which indicates an informati on update whenever
an itemattribute value or an |tem attribute cardinality of the respective

|temattr but rou h od accord to.cla
char act er Pzedﬁsﬁﬂ}dﬁ% coég%lgoaaccgls S 3 ec’{]Or Eonpri OE F\igmésn l|5t em of A}F’hre item
core attartarizsl ém dhpt dhd cotedohe ciuteemrmqoemrcﬁcy a eqtsrqnesttabptq mdeh ver si on

attribut grijcatebrLAdpaste QRESSler GORPlSiyNGtadbmfr&ihP@h cdoiietk 1AM JFBAID
attributes group carries a én version attribute, and a broad- cast object

conpri si AYFCRATIFT BHDGT 2 SERECT CRAM&RPnami ¢ attributes group carries a dynam c
version attribute. 16. Method according to clains 9 to 11 or anyone of

claims 125t 0,1%@1‘1}109%:: ﬂﬁﬁ%ﬁﬁ'&@l%é@t& hat ot By drle&P HhibRCI OkY 190RLESES a

version attribute cat es an updat’e whenever an item set-

conpr i si keteaiaedcisy Bhadt e 50tiee dHeCtaTy coOmPESES Gfversien aHghMfe SR or the

verti cal dﬁcae@nmmﬁhwwﬁhﬁé@e&helﬁmtd%t hetiacatariungot @ cracamt&it-o 11 or

anyone o 12 to 16. char- acterized in that the itemmin data |ist
andthel ;%am'c data list re :

21. Method according to anyone of the preceding claims, characterized in
that the signalling information of a broadcast object carrying a fragment of a
category comprises a category ID attribute which specifies uniquély an infor-

mation category and attributes which allow the defragmentation of the cate-

gory.

22. Method according to anyone of the preceding claims, characterized in

that said broadcast transmission system is DAB.

23. A method of receiving an information service in a broadcast transmission
systém. characterized by the following steps:

- receiving broadcast objects;

- extracting signalling information and a data fragment of every received
broadcast object, which signalling information allows a consistent reassembly
-of said data fragments into an information category of said information service
on basis of predefined protocol rules; and

- performing a defragmentation within each of categories representing

said information service to create said information service.




11 January 2005 24 spectively conprise a version attribute which indicates
an update whenever a respective item subset conprisinditfaBuai2862tive nuin
or dynamc attributes of at |east a group of itens changes or the verti cal
fragnentati on changes. 18.. Method according to clains 9 to 11 or anyone of
claims 12 to 17. char- acterized in that the category conprises a version
attribute which indicates an update whenever a category attribute value or
~a category attribute cardinal- ity ehanges. 19. Method according to clains
9 tol 1 or anyone of clains 12 to 18, char- acterized in that the category
di rect or 4conpletisRs adcordigd tnclatn 2isbeharadticetzedi indiat 884 R rpdakLe. Whenever
a categoLy. s i.si te |jst all. . categorjes wthin a
service ¢ gngsteggptgg&eﬁ/bﬁ%f;%pgg% d?ongth. ofrg AT Hetighy ef%‘% & AHPBReClof

cl ai ns 1glaigsEoto ehar- acterized in that the service directory conprises a
version attribute which in- dicates an update whenever the protocol version
attributg.or. anservice attrib- ute changes. 21. Method according to anyone
of the. prEced RECATL herah 4P ey BiF s iadh Sient ReCaicia L R 1 OF mat | on
of a broagdcast object carrying a fragnent of a category conprises a
category ID attribute which specifies. uniquely an infor- mation category
and attributes which allow the defragnentation of the cate- gory. 22.

Met hod .according. to anyone of the preceding clains, characterized in that
sai d broadcast transm ssion systemis DAB. 23. A nethod of receiving an
information service in a broadcast transmi ssion system characterized by
the follow ng steps: - receiving broadcast objects; - extracting signalling
information and a data fragnent of every received broadcast object, which
signalling information allows a consistent reassenbly of said data
fragnents into an information category of said information service on
basi s of predefined protocol rules; and - perform ng a defragnmentation

wi t hin each of categories representing




said information service to create said information service. 11 January
2005 25 '24. Method according to claim23, characterizedtiJanuanyi2083i d
-defragmenta- tion is performed corresponding to the fragnmentation defined
in anyone of clainms 2 to 22. 25. A Receiver operable to performthe nethod
steps according to claim23 or 24. Abstract Method to transmt an

i nformation service in a broadcast tr&fhsmi ssion system A generic

informati on service structure is asgyggd.and a nmethod to transmit the
information service froma server side to an unlimted nunber of users over
a broadcast mediumis provided. This transm ssion nmethod conprises the fol-
| ow ng steps: - performng a fragnentation wthin each of categories
represent - pjdiflodf Gakddi@ LHBhiRRatRA WeFRcd 1 £5RAMAsE Bhdshisa@MBRsém - addi ng
signalling infor- mation to every data fragnment, which signalling
information allows a consis tent reassenbly of said data fragnents at a
receiver on basis of predefined pro- tocol rulgs, to crtg‘aé\et res ecllr%i ve

br oadcast® di5edt &uforppfion sFYAGFTEFIYC S o Brd 40¢ad (M IBP AL STFR AN or der
accor di ngthieanfirmiatibo s emideoitomon server efdes@i h dalimited magrhentof wistis ¢vesai d

br 0adcast, bl ahse REALE [Phlokalihud AMIRNLALL Mt Reprisel RRE riependent

on the intor mat 1 on cont ent” of ata to be transmtted.
' lowing steps: - performing a fragmentation within each of categories represent-

ing said information service to create data fragments, - adding signalling infor-
‘mation to every data fragment, which signalling information allows a consis-
tent reassembly of said data fragments at a receiver on basis of predefined pro-
‘tocol rules, to create respective broadcast objects. and - transmitting said
', broadcast objects in an order according to an information content of said data
fragment within said broadcast object. Preferrably. said fragmeqtation is per-

formed dependent on the information content of the data to be transmitted.

{Fig. 3)




