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 ndd@igmatiqnseryicey de. tosaapethnd to franspit poAntosmation semgoe dn deal with
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. ITrﬁ’Fo‘Pﬁﬁ 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 pettexingiilissiions,gyistueenor tohtalidesterv apglibytidse nbabtiokérippsiceps: -

per for m 6ng ol AWHRBLAppABaitbA kA BRTALT calegories representing said

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,




|

information service to create data fragnments, 11 January 2005 2 - adding
signalling information to every data fragnent, which silgni@nkay@00af or mati on
allows a consistent reassenbly of said data fragnments at a receiver on
basi s of predefined protocol rules, to create respective broadcast
objects, and - transmtting said broadcast objects in an order according to
an information content of said data fragnent within said broadcast object.

Preferrably, said.fra rrent tlon erforned dependent on the informtion
content of the 8§?’§gt BRI §ns‘H¥cEr 1on- (g h‘éYerg 343 r fenent prducltast

obj ect i ssighalinigf inddrinaticie piotks e gonsistene reassefudiyraitfi said datt éapowihtg he dat a

fragrrent ST RVt G ThR D J rgp
transm: tt{}vgddgablr oa,dcasta:é%jogc [ ghggge {(:jéetr?{:ogr?qlk%s ® aéatté %QI %ét?‘l’)rt her

preferrab PeRiesBm@Atat i on di vi des a category hor| zont ally in at-

| east two gr oupsrabymibttigdisagl dicapasofobjtem ab tar buaes a%o'rdlﬁgs t®farsai d
category Ahg94:88 & C id.itemattr Sb i1l further
preferrab@? sgilld £r gé‘ﬁ@rﬁ%@%ﬁ% %?%Egggt ! helgsstalgi) cang c?‘at egory, in
particul ar at | east one group of the horizontally divided category,

verti cal | Brelfyrriwliy| dhftgf&gﬂwiﬁat%n Iid ?ﬁf&fmeﬁﬁtjg p&RdEA Y REGRFFHIFIdPL a

| ogi cal Je motk}h% &)t % temsﬁ ese general features of the present
i nventi on derine A9 In R "ASBHME?- an in- formation not dependent on the
occurance or generation of said information, but dependent on its

i nf or mat 'P%Bth%?!ﬂ)}%h'ab@ré Bﬁfadc&ﬁeoﬂ_]@étol N&hifed §n eﬁtgéﬂcty %e%y gecor ding

I n- formation

to syste ui remen into transm ssion frame
is divi d?ﬂ"ﬁg‘é‘&“ &886?% %g'feod?'ias nagmsIeRarHedcwifhim e bmndcasi pRiecthe

" possi bi | iahyl & orpaditiqui cdte arfdirsadnh iy g bt @akaenbbiecofis tdhepeniadosmats on

service @,dhe receiver side is provided, in particular it is secured that
a receiver receives and is able to reassenble the information according to
its inportance, i.e. acording to its information content. An advantage of

this scBahiefurther ipatfertubly npod tapeeerahtion dinidesmbtdtegosaRoAgotligrin ned at

the —trapsidst &vo pAGbE olsiRNG ABEUNGH ekl B DS o5 80 the

category according to an importance of said item attributes.

- Still further preferrably, said fragmentation divides at least parts of a
category, in particular at least one group of the horizontally divided category,
vertically by building groups of items of sald 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.




inmportant information can be transmtted nore often to secure that the
provi ded i nformati on service conprises an up to date coritdamuarylZD03anuary
2005 3 Enbodi nents of the present invention provide a nethod to receive an
information service in a broadcast transm ssion system and a receiver

t herefor. According to the second aspect of the invention, there is
provided a nethod of receiving an inkornmation service in a broadcast
transm ssion system characterized by the follow ng steps: - receiving

br oadcastEwbpdisnaents - ok xthe gprasput shygerfiion nerovideoraremetwedand reatdvea 4 agnment

of every ing&@hmesh sdvRR0&AS brolc 8! trafdth BBick GR8H 288 4 REEFIRINRBfAR! | OWs a
consi stent reassenbly of said data fragnents into an information category

of said information service on basis of predefined protocol rules; and -
per f or m Agcardiag tafresrcani appedt oifithe tnehtion, dereparosiledepmetent ¢fig  sai d
i nf or mat raRivEag wnGAfdrhatiofdetyitd il a b AIJMBE ir@RsSREbh G steRDodi nent s of the

pr esent LAY e'n%@d%r ﬁiéé?‘glila tragsm_sa on protocol for an information

servi ce Ba%rg on a I OWIEaEEt mediumwhich is the first choice when

i nformati on i-sraceivieg preadcdsicbtjects; | ar ge nunber of users. Information for

all potential_ Ys@tS&iroSsi | f%@‘mﬁl Rl I;
filters . current I% 1re Slggaﬁgggﬁﬁgﬁﬂn%tﬁéﬁéﬁ@f%g&%ce S ti r?e foF‘@z;gAcéé?{Hai n

pi ece of PIRfEHRWEH W fgnaling Jaformatiqmallews snreasistent ssasagPhli n ¢ he
“br oadcasef sdidniaed fralgneints fnto advianfoagadors kytegefy pE€daRCidodhigol @edhi@ pr esent

i nventi ogy, b@?%‘i‘ig?@d'étfﬁleﬁf b oPEH@Sl,C transm ssion protocol according to

the present 1nvention provide neans for a reliable transm ssion and for
adequat e accesBerfprming aplatragamentatigRsywithin sach | wdegonigsetrmEsSONing dat a -

di st or t.i @id anfdrmgtian aeEe6d fYcrdateas60 nsfosinafich seAdeguat e access tinmes are

achieved by building chunks of information in a way which .fits to the

nature of a broadcast medium O ganisation of data in an information

system amsm ssi on,
t em Wehodimaents pfahe grenenainyantipg prayife adranymigsionopratesel for i ssi

because inforination tsadvicBasgd Whea dighal 8ashddadtanediomPRhivhosdRa Fistdglosceamended

- by st gnald i ebHhRESRYY Rbd BrSHALRR §9af 1 ERbE A ud R0 R ASh 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




transm ssion and organi sation of data gets rearranged in order to achieve
adequat e access tinmes The present invention assunes a dédrleniary@00%icture for
an informati on service and provides a.nmethod to transmt all information
with a broadcast nediumto a |arge nunber of users, thereby providing
means for reliable transm ssion and adequate access tines at start-up tine
and in case of information updates. 4The acconpanyi ng drawi ngs, which are
incorporated in and constitute a part of this specification, illustrate
enbodi netregswissidne apdy evganirftigndo! degretasey wRrimAnged denerdsk weschiepti on of
the invepddRAtOhoess akRye, and the detailed description of the enbodi ment
gi ven below, serve to explain the principles of the invention, wherein:
Figure 1 shows the generic information service structure according to an
enbodi nefhe piedehe ipvepsiont asswwest 2 @enefit gtmet@redfpi 2t snfotreatiémfserviat i on of

an i nfor i F%&‘e@t e&@{%d%cgmgm amnfér&%a%m% maéé}gme'd%rﬁitg a 1

Figure 3 1lfustrates iteminformation fragnents within the information

Cat e- gdr§Esshemher Af PRgs. 2therely PEevidis siershier Seliafie transstisHos éng ce

di r ect oradegGeRricag tifed Resarbapitimdend irs basarofiinfobingtiod upBh@er e 5 shows t he
structure of a category directory according to the em bodi nent shown In
Fig. 1, Figure 6 shows the structure of an itemdirectory according to the
enbodi - Themccompanying dTryings: Whighupee pcetpsnstedia andr ¢rastitetecd part 4ft em

dynam c tdat spdcirhtigg CAndiRde &mﬂohﬁnexﬁm%a&mezﬁmmahd Ntofét@ler WittFhgure 8
shows t he str cture of%fan |temtlrra| n datg i st da(?lco(%e? ?‘%‘n‘éo th em_ bodi nent
shown i §SBFG! fscrﬁitﬁ’ﬁ‘r GedRETRHIHEVEY PRETLAR ] ?8“3 PRi%But es
accor di nige teontokdenen: gived ibriow. siToeuto ierpRig.thd .priicgplee oI Ghs Hovweitiome
struct ugg pf;,an item subset directory according to the enbodinent shown in

Fig. 1, and Fi gure 11 shows the structure of an item subset according to.

- the enbodl ment 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.




11 January 2005 5 In the following a preferred enbodi nent of the invention
i s described by use of the acconpanying figures. Howevdrianugm 208%ention is
not limted to this specific enbodinment which is an advant ageous
realization and shows. in particular the rules for the transm ssion
protocol. i.e. fragnentation to generate broadcast ob- jects to be
transmtted. OF course. the receptign. i.e. defragrrentation needs to be

perforne c tor es cor ondi to t eru es for tation
corr sz fs Wil e Pl TrL SRR EERE" PR e B b STt BB B or | ent e
VI ew i s Usedctanmpling fistivs. lbiasﬂev:erl dleauo'fcndamas fratmetedatol this sgdeifs. 2 and

3). Al aiiShirhddtUsh cﬁtl'soelhsaé@%ﬁféoh@%aﬁé&%oﬁtidép%h'&@s@R{ §ﬁmm£xeu&b jects
(Fig. 1) or broadcast objects 9) use of M? nodel s (UML =

um_- fi eBEBd teng2EsRGsLged e ‘19 ues ffég%ammt%fmf% bgRadegat off-

obj ect - oJacentete tepsiENBI. Eﬂemyrseb;te:cﬁecqﬂfdmeg aafregiehytionhhedisconsi st s of
a set of e erted.

The conmiareriapthEReedlng BERNE odrARRIL & dRTESHIT R ALRTACT | O
struct ur éﬂfé‘FCtb’n@bbrlééﬁéé@ns%}t%t“f&‘rmattmwcﬁI I ustrat ed by two associ at ed
entities. Fig. | depicts the generic structure of an information service to
be broadg¢ast, us- ing the nmeth resent.invention_ |t consists

basi cal |‘§at8¥°‘ ‘I’*lrr‘eélée‘? ypes lsofus"”'gceitf)v"i‘C eal%btgegiasw \i/én tné?té‘ 2SUFLB °Rat egor y
and |t enfFigsy & ynd & vﬂuentbbl] dbtstyagipns hiavw sdhearthE samthtm@fegerwcp trbsever al

types a’]gct%athEhQPH bl ERicad6hijER) atiONShEPoPEse bIERR rﬁeae\rg {:mm Cagggory and
ltemis t the inf ormat|on service S’%ﬁ'&vﬁf&}‘ con- tS of one %O many

i nf or mat ‘?S’nM(f’QF’é‘@‘ér languees) 400 3 2a5ia Frdjt‘ﬁs@ﬁ ?lé‘“tg%rr‘egf‘tﬁ s one to
many it esysterdheEvesr vbjeet dﬂfjreetam eqitithevignl eyngeisntf o it of hgriberas. Fer
provi des,.gny eegéaoon{rﬁt L8 cs&%n@%&dl&g%ﬁw' T£9 o&%n@%&e \éﬁﬁ%uﬁﬁ&f’s' ng a

certain service anpong several hers. anple attributes are a | abel

(Name) idi-catigng E/‘\)Iﬂat 4ltﬁf%rsﬁﬁ‘t’|eéﬁh the SHPGWfGe‘Ef i Brogdriatabied Aanguage

( Languagryugihiinishmitéd by @ivo WBiaiutgeegtiaghi cal area (ServiceArea) is covered
in case of a nmobile information service. It depends on the information
service which attributes should be provided here. An information category

( Cat egoFyg- § depictedibe seneric fErche of an MfpyatehecvBedp edroaqaart Her al | itens
of one ¢ egOetheYet RBE préscABYnRLO¥L AR @oRBtaddbichDnal tiadekrtiPes bt es i ke a

- | abe_l Whl xgvt]cel Ql%legtgt \(?v xéhhgrecggrtv%gt ngceg(t,\rl‘jlf(:"arlidﬂl Item vlegrnse%vaitcg %8}’65(‘1 (mNarre)

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




or an icon (lcon) to be used for the selection of an information category
by the wuser. Again. it depends on the information servidenwiry@h0attri butes
shoul d be 11 January 2005 6 provided here. Exanples for categories are
hotel information or sights. An item (ltem carries nost of the information
the user is interested in. An ex- anple for an itemis a hotel from an

- information category hotel informati%®n. Al itens belonging to one

~informat| pPfLigad AOR! gxan@ e€ e IR ShL Vﬁ%ﬁ!‘?‘%%%@& sighes, though it is

possi bl e that sone parts are nandatory e others are optional. Exanples
for itemattributes are a hotel nane (Nane), an address (Address), the

t ot al nunhaterafnteapﬂsrr(ehlqﬁtﬁo&nﬁ])e infdiatidhri@Btdsyr avmitérabled inURkEsk-0f roons
(NoOrf RoonsAvai. | abl ure of he | tem Pl ct ), a depends
on the |?1’Pg h?é ﬁgrge?v V\/[;c'mh‘?l r alc’ersc% dj%gg ‘“‘F"S‘\% Lefc]i hfelre The
“set of i itewsdtelongingdowt @e: m@ord@ftrqme@tmrla'sp@re tbatsegersyt b%%titrs'buqﬁﬁgal 2 shows

the comliRlhgnSelis @hsdiSRrtnhe lserr@nﬁarré gre hﬁh@ﬁﬂ?ﬁ?} WAfle Qahaagﬂr@gphenane

cat egory ina table. The exanp gQotel caé{;i goré very r ow
cont ai nsF*xihBlegdesa ‘t?‘élaaﬁréﬂltf’%a’éf‘n% Betlé’la"}e Bk én LTS CORTRSH: ¢Bht ai ns
att ri but @talahugber bOroahs [Mm@ﬁiosmsDaﬁleMu‘ErmeCEvaﬁﬂb)%D@A@Eer(BﬂE@F&
FRAGVENT(&I?%@%AJ;\%&I@H 5t }H&Bré oF t&n@&@?ﬁ%r&)r ﬁgam ﬁ%@&&%@ thd agment s

are define agnents are basi s for_the creation of

br oadcas‘FffB'H}‘f’é@Ps‘-"e”FFfeWEf“é‘r%ttab“ﬁ‘éﬁh%'ﬁ‘t%ﬂ P‘E?H’dle@@r’*’f"r dEF SFy %4t i on
schene iibaped isetkriasd @api pérechtegorfibgsis3. The horizontal fragnmentation
results in four groups of attributes. The Core At- tributes group covers a
very snall set of the most inportant. attributes, which should be available
in a terfign2lshpws she crmplets sgjeof u’ﬁnermmewrmm@@peée@néu& tocfer s al |

attri butBsegotiig R @b, kel nlfle GRaRYnIMUE 1 WRIBofyl BREGNEow Baitadls the
ot hers. The in Attri buengﬂegrout% covers all remai.nj ngattgttrl buii es and

provi dedPe St TFIaLed 19 &7 AREBBET BT FAMP R RSS Y H gHS UE S

attri butfesail hotelspeci al one. It consists of attributes bel ongi ng to one of
the other three groups. which are to be transmtted separately, e.g. large
pi ctures, audlo streams or VI deo stre_— ans. A Iarglef picture e.g. could be
an i mporYHH: aaaoih BIEGTS  RRAGMENT, but due to the large

bandwi dt h requi red it coul d be necessary to broadcast it with a very |ow

repetitiQn rahe: JHehehiRbeaddle tRIRSRM ol QUENELOA AL AL WRAndd. MBriese

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-
' ams 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-




chanismto broadcast such attributes in a separate manner. In the foll ow ng
this group of attributes is called the Referenced Attrildulansa@anap.
Referenced. Attributes are still part of the respective group (Core, Main,
Dynamic) as refe 11 January 2005 7 rences, but the data itself is
transmtted as an additional broadcast Ob] ect. The vertical fragnentation
results in item subsets of the conplete set of catego- ry itens. How nmany

verti cal LIAGTEN 8.l Lo iged. ANt N chaaht6R Bofol oSt gned Lo a

. fragment depends on e app I catlon mali n. An elst vi de the
item set according to the geographical area. Th| s mght result in two
subset s. TRO@eft] AgRAkniatoAr @RS &Bd: angelsost gk Qbﬂ:’pldtélfsef BRtit@Be- The

vertical franetatlon sche a onth c. Attributes group
and the BRI Pﬁ bﬂ?%%vaﬁlggpfrag"ﬁ e Sha N L %5, ?Cohulte%lgnasﬂ gf’s €al ways of

t he conﬁ%@reedsi@ta 6hcaknt d¢pemds onhihs ap@éd-‘stiqrbdwhemf @Iﬂl @W’Hﬂ@e iy pedi-of

broadcas}iqeRheGin sPNafcoPfingCdt &Qogaag%ﬂléa aréat e!‘H:P'dii%ﬁE QEMilt THGwht em
Di rectorg/ucontal ns the core attributes tem Dynam ¢ Dat a

of
List- [ |SUiNEts: PRE fot I PamAEC DAY qﬂcsf{"[ ﬁllc' %‘o‘ﬁ%"éff“r?é“’f‘he dynani c

attributes of all itens belongl ng to subset x. ItemMin Data List [I..NJ

The 'terml\@bé}n@g{ %agn%t[a s%n£ﬁ£g§ AeBfe mh@tu rraib%@éb@&saérh tens

bel ongi ng' t 0 subset erence tes Additional types of broadcast
objects %the %@e@%ﬂ?lﬂlﬁﬁ @é‘?)ﬂbrT)PE Gere P(‘:'éﬂ'-’é&é? §ropPr Rty alvtEafitie a

conpl et &ohigiéteQfet A la11GBemd. €804 I@SIsWol dhe dbllovaa Qﬁﬁﬁ’s}’ofairb&ﬂ&ﬂﬂtﬁﬂajed& provi des
an over\g ew _abo t av?)l | able categories. It exists only one object per

servi ce.’™ BBFVFE 8gcb?' 8&¥ory: The Service Directory object provides :
el ement at y ltanf Bireatory: The fton dliteckug egstaips thvecdraptiripateson adbitoinge. It may

contain i nfr&rnmyhgﬂllygﬁwtlstﬁprmt hﬁeus&ﬁ DyRafecDder Listhe c¥eiliss bge start the
service or not. 'The tion object is the entry point to the

e
service. | GYBIig %tt'ahwsaﬁé“é%f’b*c elongipe Lo WHELX The mechani sm of
Ref er enced It&int MabuDes: Lian(lalNoTea#teinyMbim Bpjpl Lietfikiontdies Cat eraigety

Directory angd,Qery aﬁ‘%te@; r&al QY 1PN TN ON OF BROADCAST OBJECTS:

SI GNALLI'NG | NF
s Referenced AJ:trlbutes

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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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.
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attribute and the Item Core Data. 11 January 2005 Object ID: The Cbject ID
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i n- » Item 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.




di cates changes of attributes In the Dynamc Attribute group. All main
attrib- utes are delivered with |temvai nDataLi st obj ectl$ JapgarmR00&ynam ¢
attributes are delivered with ItenDynarnicDatalLi st objects. Fig. 7 depicts
the structure of the ItemDynamic Data List object. It consists of the
bject ID. the category linking information, the vertical fragnentation
infor- mation. the attribute NoOfitéfls and the Item Dynamic Data. bject

| D The Object ID consists of the above nentioned attributes Type. ID and
Ver si on. Tkrate'gypelrat'rmd badegonyderting irdfermhagorbspadeashecobjagoty aswairhl t em

Dynam ¢ Data, Ll }eﬁﬂggﬁﬁg 2005 10 Category ID: The category |inking
|nforrrat|onseC| |est ecae@é&)to which the provided itens bel ong.
Vertical* FVagirehfsadmentatina: ho RE)tNQt%tlni"b‘tf?é“ii‘r‘?afeéatﬂ"ésmfrﬂ'éernﬁfnﬁ’é’r of the

subset of " L§es® d@rl%aqﬂom&@ vatH rcantent tresm D,pnamcc raa4 aidti shjeebjT@et . The

Item Direcjory object of th Jve i
NoOf Subset SER- D‘ﬁ“élér’r:fJ D&?Jﬁda?l?trhle %ec e% %g 1%%'1{1% N3RS %h%etw er
subsets. ho®idDaearsttribuge alrlullchbumeaﬁe@l‘t t(éﬁlsnlﬁl‘nmfc%ftse@s@fﬁe nunber of |tem;

the cur- rgpbaauRsetneOhitBitd REOAEY erBILYKHY nGRSE SF Stedtls aftdcdiow nany
attribute sets itemDynanmic Data are deli vere fﬁtgl current hte Dynam c
Data List Tghj®®pet of fRinTERRTEHIC BEBRY ERYSISiY G BoWEPY BT Bt he
attri but esseaé Henemybyhae Dite ddatdalividedivwies cum’em fetn DpnamiovPeta gfpécific
attri butes I%k[e NoOf RoonsA- vail able and so on fromthe Itemobject, it
provi des an’ftemID. The ItemID consists of an ID attri but e, whi ch

uni quel y | lemtynasyc Datat EXsRNMHE 1o dserribed: htheotttiipiates & iR iY@z at egor y,
and a Ver shenpaid rmé@,m& mmen@ﬁmamreiaat@vmﬁeratmm tlike NG @fRondtisaat es t hat

ttribut t Fi 8
. gepr ICt g te?]éxlﬂg[)lﬁeua& % 08f icf-?tﬁletl'xle IPe Eogtprgjtﬁi%sa% IIgem@rfhéJRgﬁlsﬁigt S :)]9 t he

Cbj ect | D,conhist<af egoily althnmtﬁgwhﬁho@mtl?%n‘deltq'feﬂsv@? tifedh EIOng AT at i on
i nforma- 4iQh of e g}lggdt;v@rmt@,}}r ikt £vafithnt feribd@MTHMEDInBRtdata@hj ect | D

~ The Cbject |1D consists ntlo attrib | D and
Ver si on. %‘O‘Fﬁg"ﬂ‘ltﬁlf‘giﬁ‘&s t&‘ggfaly 9 eSt e &bdDa (%gtA%%rg?ng%/%%u an |tem

an item are updated.

~ 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 indlcates 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




Main Data List. Category ID: The category linking information specifies
the category to which the provided itens belong. VertildalanFary@@8ht ati on:
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The Type attribute identifies the broadcast object as an Refer- enced
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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
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ldentification Objects transmtted in a broadcast channel can not be
identified by the commu- nication state between sender and receiver as

" often done in bi-directional com midication environments. |nstead every

obj ect m@t identify itself. Therefore three attributes are provided.
Every br G34E4st object has a Type attribute, an ID attribute and a Version

attribute. The, Type attribute indicates the type of the broadcast object.

whi ch i's dugeg, 1.0 @Ry the proper decoding scheme in the re- ceiving
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transm tLae WelhelfiQlibe &dtkpdites in the CategoryDirectory. Thereby it is
guaranteed that itens can be |inked together wth their respective
categories. Referenced Attribute Versioning Attributes of all three

at tri butrefegentgl Afioibate Marsionidgnam c) can be transmt- ted as separate
broadcast objects (Referenced Attributes). In this case the origi- nal

| ocation of the attribute uses a reference to the attribute. The reference
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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
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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-




when with attribute referencing the reference is changed (Attribute ID) or
the version of the referenced attribute is changed (AtitirJabusrg 2085 si on) .

I ndi cate an i nformation update by use of the Dynam cDataVersion attribute
‘(e.g. increment counter), whenever an itemattribute value or an item
attrib- ute cardinality of the Dynam c Attributes group changes. This
includes the case when with attribdtfe referencing the reference is changed
(Attribute I1D). _or the versigon of the referenced attri e i.s changed
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The |t emDDieceny ongicetas mnaspdatevieys incremepl eewntkilsvhet: all itens with their

core at-,t;_litlp%gls‘selg%hg‘%gspg to the respective category. The Version
attribute of an Item rectory indicates an ?%gate (e.g. increnent

counter), Whehumbenef ifqms rlaangegniofyfliems #"8%Fems changes: NoOfitens
attribute ehasgesare dddras Naweteacd@D atiNdwté)tazasdddroattierlidmDajecerre. added t o

the 1tem DTGl ol Yre e dBBP RS (I TAVBLie) | dETBmbl D AL iDL MiE&-T emDVed
fromthe ItemDirec- tory. tens are updated: Itemversion information
(Cor eDat aVer $PBh, Mai nDa- taVersion, Dynam c DataVersion attributes)
changes. ok trhenyard upaktelir agaeRéBicnoOMmiahanBasiCoNIE tSubsmns NaainDat a or
NoCOF Sub-

taVersion, DynamicDataVersion attributes) changes.

« or the vertical fragmentation changes: NoOfSubsetsMainData or NoOfSub-

setsDynamicData 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-




setsDynam cData attri butes changes. Item Main Data List Versioning The Item
Main Data List carries a subset of all itens with thei rlinkinmagt2006but es

bel onging to the respective category. The Version attribute of an Item Min
Data List object indicates an update (e.g. increnent counter), when: the

| tem subset changes: Nunmber of itepg belonging to the subset changes:

NoOfltens attribute changes. |Itens are added: New itens (ID attribute)
are adde@rlgetetsh@emagqng %&Qﬁ@trcspel:a@érﬁa@gw q*mv@mhtmﬁm(tlefzfa&& tipyte) are
removed fromthe i1tem subset tens aré updated: ltem version information

rel at ed CNEAYC PEF*hL‘AfPP-ieﬁh’t"é[éca“gsrﬂhﬂpﬁmlfﬁ@afw&?%ﬁ?“&ﬁr?|‘b‘Eﬁfés) changes.
or the verthealend sitgpetiaidesn changes: SubsetNo attribute changes. Item

Dat, Vi bset of
R o e e i R

t he respectl}ﬁélaeat:%gory The Version attribute of an Item Dynanmc Data
Li st object lrE@wa&ea‘dd%a N@daieals((@ng{trimaemmad@mmmraemmgaet the Item

subset chang ite ongi to the han NoCX it ens
St eribut o - oHIERRRte erpaiy et DR R e Td BOR 01 R 8FE86% added to
the item subdedms atd epdatadeitemnouwedn infensat{dnDrddted | thuthe) Dyaragnicefibved from

the |tem subsfpytes goawﬁ:@{a%ue@%w%fﬂmh aa%vx%%gghgeeformtl on related to
the Dynamic At- tributes group (Dynam cDataVersion attributes) changes. or

the verti c Mergghet iR AURIngEeecSuber iy attPrisut e éianges. . Category
Versioaing All categories belonging to the service are transntted with the
Cat egor yp - y.. A Category is identified by the ID attribute

( Cat egory ?a‘;.ﬂ%rﬁé%ftn s to a category are indicated by the Version
attribute. The Version attribute indicates an update (e.g. increnent

count er)an \A@@goﬂe§a&1eg@hg tatthé isbutic@ y@l tden OhitRdORE the Qayegdht mub.-ut e

cardi nal I 1t')>/ an %%y is 1cient1heé; Ib q% IBhatnlqggter[%salflégtoi'yngaf:a[’)Onggges 0 a
catedory 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. 7

*» 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.




ute referencing. Category Directory Versioaing The Category Directory
carries always a conplete list of all categories bel ondilRignuarg 20688 servi ce.
The Version attribute of the Category Directory indicates an up- date (e.g.
i ncrement counter), when the Category set changes: Nunber of categories
changes: NoOf Categories attribute changes. Cdtegories are added: New
categories (ID attribute) are addedtto the Category Directory. Categories
are renoved: Categories (ID attribute) are renoved fromthe Cate- gory
Di r ect or fhe RiatasgBfersisn pteribiggairdiratecacbipiey Vell'Si GATRFSIHaR 259 Ver si on
attribut @ Ofgata forRbEERINEDIL ProtobaANGES cioaigesce Directory Versioning. The
Service Directory carries information relevant to the service as such. This
i ncludes sone attributes for a. human user as well as a protocol
i nf or mat Toa. Vet diod aktudipyte XF0He 1% Tice [Hrentovothingss ofher the BratacqiMei-cat es
changes tQ,thenti@nsThssl SNaPieR06R of thR. Brviflabarib QfedBhaffaNg8ss G- pr ot ocol
. rul e changes. The Version Attribute of the Service Directory changes. when
“the Prot BRGEYVEhangss gRsHHPE AR BUERIHGELCISFCSE | east one of the service
attri butes changes. This in- cludes changes resulting fromattribute
referenci ng. EXTENSI ON: EMBEDDI NG | NFORVATI ON CATEGORI ES | N A PREDEFI NED
FORVAT When realizing an information service it _is likely that information
from di f EXTENSIONS RDEYG JHE : AR BRARIERIN AL EREREFINEL o ¢
m ght bepappopri ate to convert the original information structure of
respective information source. this cannot be assuned for all situations.
The GATS protocol e.g. is used for delivery of traffic incident nessages
t 0 nobi | Whphonaing an isfesmatiorSeividedhts libeldhyt indasptiogdremdifi¢rentach
lr)na;ssa(;]e. ﬁ?cﬂ%%afi}o% QlurdesTBNRLiAeY. Whde Qﬁgﬁfyﬂ_&:&sm&gﬁigﬁﬂde E}.@lﬁﬂi;cprialttefm ab?ut 20
yte per traffic nessage _on average- ing,.a harizaontal fragmen- tation
scheme riHErtnige opiginad drformpHor ﬁ?’gmg‘?rteu t‘%sépn, u %f:naﬁrs“é&b & ?%uécagtv%lsband-
W dt h r eguinoe e asswhedforaiipsictaionsaThe GATESTatpeol AgdistiseAdrd geliviery mi ght be

unli - of traffic incident messages to mobile phones. It uses an efficient, binary messa-

- eatral

A A

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..




kely that a content provider for traffic messages in the GATS protocol
format supports an information delivery according to désenianedO®ori zont al
fragnentati- on schene. Therefore, the followi ng part of the invention
deals with the enbed- ding of an information category in a format, that
shoul d be preserved. The basic assunption is that each item can be handl ed
pi ece by pi ece as a Wnole The in- tiérnal structure of an item e. g. its

attrlbutes r r'bu inalities.is,not re- \Y; for _t he hroadcast
transm ssi 8& }%tt}beob [?"'B%fsgs Ofs he 3BPESBRYUGH n\glie%?“b”%f‘l R%i'P | eads to
~a sol uti onang \(nmieﬂn i grvae \ﬁeurthutalxdérrta”gﬁetht dirpotrasthbjret ks amafpm ed, but

not a horlg,gg;e@IDn%gng,{;re Additionally. the itemdata in a predefined
format is transmtted with an_additional broadcast object. in order to

enabl e di f CategpedD: B rategoryrinkigiaior patipth pReCHiGRdhp Catage RS te BBjct s
| t enBubset fHer@otioey itemseldrgznSubset are used to enbed the information

cat egory. [Eo&mielo q‘ﬁ@'l\?obﬁt%m? a%#tji%{ﬁtleqflg cQJe 0 (L P %Q?%f lt@' SgLory

obj ect . equi valen rectory obj ec consi sts of
t he Obj ectfeFP)‘:Cuchea@a?'e'gf@Wlst% phki ng information, the NoCF| tems attribute,

the verti oadrtitsiagap Ob &Eaia&a |TfﬁfeQﬁGc130ﬂ$&bbél§1,at@Mté hﬁiaédft@ﬂt@h&ﬂibe%fa 11 4
January 2005 17 cQnsi st s t he ab nti one
attributes “%ﬁﬁté; uSF %edlvva’r%?%ﬁ ° et"i’ pteo(?a PG §in ?r%sq?he :
br oadcast Seba el Jgbsgh Datemre glng@“Pd D’lﬂee'@m!yt lterCHiwdgot ?lﬂeﬁlorir leé- cat egory

l'inking i mo qr ﬁﬁélingﬂag?p%tsf in€fnd et CALBYGY Keh Quidtl GRoad RS RjOMLGed 1tens

bel ong. Oitens ltens _attribute indicates the fotal nunber of
i tens the Tansaded P%E‘%&%@@BWW%%??F% of. Vertical Fragnentation: The
No Of Subseﬁ&nashbsdmm:ﬂm Bdirg aubsett ibeleneniiperbyothe asubisetsoliBed Judrsedel i very of

the conpl g1, s r%dlgém %e%‘gg%sﬁ%%xﬁgka 's%gewe%é HleauRibget Data are

del i vered V\A% durrent lte rectory ob- *ect Additional ly, this

neans t hatousseady te thntpteuss shtfcdyradmpleetisctditem S4bsAY FRIDVERE as
i ndi cat ed t}bfy sk Aabs etite shb @Ivashsehttidali@: idbvdriey huhsaekt versdesef | bed by

the attri esbs%lt. dI ! em Ub§eest E)(E? Eo thel \Pergilerg\éittgﬁzﬁﬁtqééﬂlhg AcH:li%g § SUbset I D

and SubsetVersion. correspon tr| ute of the
br oadcast jasbj ect (| tem Subset) carrying

Fig. 11 depicts the structure of the {temSubset ebject. It consists of the Object
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 .




the subset data. The SubsetVersion attribute identifies the |atest version
of the subset data and corresponds to the Version attildaaears0@he
broadcast ob-' ject. Fig. 11 depicts the structure of the ItenBubset
object. It consists of the Gbject 1D, the category linking information,
the vertical fragnentation information, the NoOitens attribute and the
Item Data: Object ID: The Object I@8c0n3| sts of the above nenti oned
attributes and, Ver T f

br oadcast Bﬁ)}(fﬁcﬁ? ongy COP amersgﬂ'gch Ii' rrie XF% lﬁB& If%la{{a.r Ik q@Q%%ur%%c?t i'nki ng

i nfor mat.i ofvespeatsnt ihes aimdDcattapoty ‘t"é)‘cwlélﬁuelv hideptifes @@dltFF’eﬁ@wBél ong.
Vertical Fsagpandd lo@rtheTmné%Ltlass@roHoaaatalmgﬁnl adheatesnihenduaeer of the
subset of itens provid 5{ 3 t mSudsgt objﬁg The |tem Subset
Di - rect or§BFece an“‘E‘HeAF‘%‘pS’é‘ e a8 Ry ded fP L AR RS & Slibset s
~attri but e, vanstiorcthei prdsaatiewerttiva- t ot al nunber of subsets. NoOitens: The
attribute NoOitens indicates the nunber of itens the cur- rent subset of
the respectlve cate or consi sts of and how man ,tem; are de- Iivered with
~current ARRERIONALPRGIOLO QL RULES £ 9% R ATE- a
predefi M?aumﬁgnmm FORMAT ffer fromthe for mat used for the
broadcast transm ssion protocol descri bed in the present invention and
which is not relevant for the protocol:' The protocol 11 January 2005 18
pr ovi deghengmybesiding phrndniormation ceingpiven &Hredsfined formanfollowst basi- assuned

that ewvgfy tht %Hrhﬁﬁle@rhsl B-atibkl bt ene PYhdtekorURitBst@l ¥hib dQérdidesban item
anong ot her ane cat ?_{gory and a Version attribute that

i ndi cat égmecﬁ%hbg’?d{fifagﬂnf fEM A3 Ti onal information provided for an item
is not rele- vant for the present invention. ADD TI ONAL PROTOCOL RULES FOR
EM . 3EDRL N &t IVFERMAlh M &b GORY | N PREDEFI NED FORVMAT The enbeddi ng of
an information cat'egory in a predefined format follows basi cally the
princi ples as described for the protocol w thout this extension. but sone
sl i ght SaghefdsCadféorens are necessary.

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-




Broadcast (bject Identification Sane as before. Category Linking Sane as
before. Item Versioning No horizontal fragnentation is14uwgpaeary@805 Therefore
only one version attribute for each itemis required. Al version
attributes are sent with their respective items in a |ItenSubset object.
The protocol rule for item versioni ng is as follows: Indicate an

i nformati on up- date by use of the V&P sion attribute (e.g..increnment
counter), whenever an item changes in acc éﬁgnce to the rules o%}_ét he

~ enbedded PPhPOSHRETS At I8 8RS teTePtl RaMSECAGREM WIPBRSGE A EHEC ThBE conpl et e
set. of i tierssiisleongiragurtiod sideit¢mbnbedtabgarty. Tam obecdindicdes bnusewf er al

subsets 0 SLoaNNT 1486, 8B HERAL f BRCRAR o Ak lvuacos i Bubienised .

to decrease t of transm ssion errors or rovide different
access breassasiopbigit fddisivnally g YoBdeams attribute erfclinssa” mangdiory

i ndi cat esefolg th¥he ddbskanuary 2005 19 ber of subsets used for the itemset
by use of the NoOf Subsets attribute. The item subsets are carried with

| tenSubset objects. This object indicates by use of the SubsetNo attribute
t he nunbBremoBubde Pirentosmiieetiopingl/i ded by the current broadcast object.
Additionally the NoOltens attribute specifies how many itens belong to

the subset. Item Subset Directory Versioni ng Ihg I t S bsgt Directory
carries SPHAFE SURHTAIEIEOT@fTIGT 2HAYS ABUBPE: ?Wﬁ%su e Be&nging to
t he respitans beloagirageriiie rddpectier sitogpryaThe Vbrstien aftriantd ¢fem Se-Sweet

Di r ect of y., 1AL AL 48 0: MRHRL f1ul e bDRAIR ouGRUN ok, When: _ the | tem

~subset organi zatton changes:” subset s changes: NoOf Subsets
attribute Bhdigesubsgissatizetionechad@es: New subsets {Subset| D attribute) are
added to thenuhimoBebsaits BhaeehONyOfSubdbselitsriite dchanpased: Subset s

( Subset| D 'at L‘Slilkaggttsegreag.;deﬁgx e\\{fegu]f)sre?sm[gngsetiﬁ %@r%uxﬂglegreuaﬁgé:c{ QS ythe
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




Subsets are updated: Subset version information (SubsetVersion attrib- ute)
changes. or the nunber of itens bel onging to the categoryanary 05
NoOf [ tens attrib- ute changes. Item Subset Versioning The |Item Subset

carries a subset of all itens belonging to the respective cate- gory. The
Version attribute of an |Item Subset ject indicates an update (e.g. in-
crenment counter), when: the Item subset changes: Nunber of itens '
bel onging to the subset changes: NoOltens attribute changes. |Itens are
added: G 22R8°[ID attribute) are added to the itemsubset. Itens are.
removed: Itens (ID attribute) are renoved fromthe item subset. Itenms are

updat ed: C"ftggmﬁ\éﬁ rgktggﬁlﬂ%&%méon (Version attribute) changes. or the

verti cal atlo anges: SubsetNo attribute changes. Category

Ver si oni ng 11 January 2005 20 Sane as before. Category Directory Versioning
Sanme as shefcoieperdarvi ce Directory Versioning Sane as before. Al though the
present invention has been described by way of an information service to
be broadcast consisting of three types of service objects, an informa- tion
servi ce Seovige Iiroddoa¥ersdenimgdi ng to the present invention nay conprise
nore or |ess types of service objects. Further, it is described that the
hori zont al fragnentatlon results in four groups of attributes. OF course,
t he horP?Bﬁﬁ?l‘?F&gnentatlon mght result in nore or |ess groups of
attributes. is also possible that different information categories

conpr i Smtﬁoﬁ@ fefL ﬁgésewm%%@n 95 QYRS OfesBlib&d Q&'tv?a'%r 8f ah Naforkhgiogener al

hori zon- ntation fines a certain nunber of attribute groups and
one or #vVice tgrwp@a6¢asatcprlﬁlﬁt}flé§f Sheeerypegplotaatife Phleﬁ'ffe agyinfgyma-

i nf or matib@NseeAt€ @O bk Broadcast according to the present invention may comprise

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.




Al so, the vertical fragnentation is not restricted to the shown exanpl e,
but can be adapted according to the needs of the real ilde@nuani?8aP ssi on
system Iri case of nore or |less types of service objects, another nunber
of groups of at- tributes and/or another nunber of itemsets (vertical
fragnentation), of course. the nunbgr and types of attribute objects wll
vary accordingly. Furthernore, also the additional protocol rules which are
shown and described for the specifcmim¢enpl ary enbodi nent can. be adapted
accordingly. 11 January 2005 21 Clains i. A nethod of transmtting an
information service in a broadcast transm ssion system characterized by
the fol |l ow nymstepbof rapanittngiangnfrfnasgnesatvdd iare bidadtastaaatinglsieat egori es

[ Pr eSCNLY Bnp Andrad BEALAT A ARV Cr eat e dala fragments. - adding
signalling information to évery datafragnent, which signalling

i nformati on al PR mNEchFREmERtatiosaBitbkgchot!l wasgbrigatrarfasagtivgtssidat a
recei ver informbasd Se@icepioedehicntda pranaanb, rules, to create respective

br oadcast objec and.- transmtti sai d, hroadcast objects in an order
according to a?f}dlsliﬁg SrEnalips 6%9 E%?\%I%‘ﬁggoefve‘ga‘ilagaggatgé“?nrta&ﬁé(iﬁ siEPeHing said
br oadcastnfeijeiédn alowi/bidendissarcordssrghilp of bzidata frigereact et azeckiver t hat

sai d fragiankal bOPredefinPelfQtJ¥8H rAREERHQDE 0N 4 R 1l DR MRLIsPN pF QAL ent  of
the data to be trgasﬁi tn tged 3. lf/ét hod accaordfn% tlo cl al mf or?éz%?é'

charact e#7%ed in that a broadcast ob- ject is classified in dependency on
t he i nf or mat i-orarcamiteng safd bheaddastaclijeay-innenbrdearaccediing thian @mfbhr-oadcast

obj ect, ARMoR bERAE b !sgig'de{\t/gifﬁigg'tenttrvﬁ%mstaw %aﬁcas@ro%g‘q:%aﬁ obj ect is

dependent on its type according to anyone 7t he pr ecedi ng
clainms, characterized in that said informati on service conprises a
structur® w Metiidir eecdrapey & claai®l. Yeharac&eiz¢Ga Mt G iPTAERERS iisk Or mat i on

o0, SR o Rn BB o B SR PR,

- category whic S severa ens.
i nfor mattfn the user is interested in.

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-




5. Method according to anyone of the preceding clains, characterized in
that said fragmentation divides a category horizontal |l yliJaneary P88%t two
groups by building groups of itemattributes of itens of said category
according to an inportance of said itemattributes. 6. Method according to
claim5, characterized in that four groups of .item attributes are built,
nanely: - a core attributes group whZ€h covers a set of the nobst inportant
attri-b 11 _Januar i.C houl ble in a term nal
first on 3:‘]/era%éi1 S §fi:1%e agibltemrab%{%s&éi lf!rsP%nadl\(f@’halggre | i kely to change
wi th a higher - arderqam;atttrrrmtemﬂﬁew high E’}Eﬁ é%cely top chapge Hf“thriiﬁﬂg'é%r gr oup
whi ch covgegualdy th@BiHRE R@rideey:at tri butes; and - a referenced attributes
group which conSists of attributes belongi e hr ee
attribute groupd Wcﬁttgggt‘?snéfc’dﬁ’eagfcﬁeferergaaéprr% %m"r%l em %r&q{tagto be
transm ttaad seperately, e. g. because they conprise a hi gh anount of data.
7. Method accordlng..,0. £2ViRfk & gldag r%ﬁeéyn@gst%ahf@bu@mﬁa@hgw zd in
that said fragmentation divides at [east parts o or rtlcally by
bui | d- i nepgPlotassotBer rfxrerretfafbtgaﬂaoeét%%gffadeﬁlrarﬂé HEna 6@%9

nmenber shi gnipfasfitsl bel traABmifed Mephadelaceorgi gatise chey mofprideas auigbri zed in

that two Lype t(g)ff road cast objects are defined, nanely: - item subset
dlrectory con alnlng information about all itens which are transmtted in
a predefined format; and = item subset containing itemdata of a predefined

format. Gz wagocﬁﬁ@arrdirrggta angdrad o1 ﬁueapdeoaaygnaaﬁﬁs ctimiraeterinsd 8y

characterized t at br oadca namnel y
- servi cébgf rséEJ[ EF‘ ‘éfi“n‘i %gje%Iagﬁﬁan £ RS Onfa(‘)??‘rﬁ?&% ve@f)galgeg& s%gl(rﬁ\t/ll ce; -
cat egory idg rgeo:xt;mrtyf xtcms aff rsangcateewwefpefdmsﬁo af logichl smbsephigsofiziehi n a
Service; jehd €mdirectory containing all core attributes of all itens of a

cat egory;

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; ‘ _

- item 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 attnbute 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.




- itemdynamc data list containing the dynamc attributes of at |east a
group of itenms: - itemmain data |list containing the niidanuary 280f es of at
| east a group of itens; and - referenced attributes containing one
referenced attribute of one item 10. Method according to claim9.
characterized in that the signalling infor- mation of a service directory
brooadcast object conprises a protocoB3version at- tribute to enable a

recei ving; § er al, dt&csrkﬁﬁg DTRG0 or IR Bl (R WBSHcebhig Brigadoast

service and a processin inthe., termnal. 11 January 2005 23 U.

‘Met hod act‘tﬁ'tdﬂ’r?gs%ﬁalé‘ﬁﬁdﬁé’f&at’toﬁeo 0 PERRAGRS OPIChSOMERSFREtBPT 2808 t hat
t he si gnalitd fdidatfr@r aRldsefication dirsaatibasidcal] egbcic anpyss&s [ dtyeatat tri b-
utelndlctln a classifi.catiqn of .sai.d hro S b / ID

ot tri but o8 {5l Sie B Blaf (P8l I Rp O U Abae AIELBL RN

br oadcastambjogct wrsicaraftrputyg todndicete atcilﬁlgﬂj?%a F@tﬁlﬁdiféa@@sboéhahge of a
certain broadcast object. 12. Method according to clains 9 to 11
character{%ed in that a referencg rlses t he

r re ce.d ttrl but
D of t helr oMAia] 6BTEAE ShFYPAG ha 1 FLRETRACEST AP PPbR ETEHECS ver si on
attri but goof ré¢fhenced etenced chompadeashe ﬁbpécthe bl@idcweft pljdctacsearidgtget o cl aim

12, - char gefeL ) & tmbmaatnd D vEATSn Qe Br aflaletroficd BhalRRGEfcAt tribute
the version attribute of the referenced attribute object and the version

of the attribute reference change, or the reference changes by exchanging
t he identnsf i eMeaﬂiB:h H&doRgidgh® sersiien dhakosterideaninofhdthe casewlf\anr eper enced

AL DU g G 2 MRENOG AL EOLBLAd Oy L A Bt e ggth%rrewxg&% Qe‘mst.ﬁéenﬁ 12

and 13. acterirze em core aftributes I’OU%{i tem -
mai n at t obkret eand ghwryrand ethéhe tastriRiytAaraifereaee riiBngesoytbugetaerceconpri se

an own V%h§h§>é} @} uéﬁdrlgmgeuymic@hnlﬁedhﬁatmngmhé RéRidTRidferndtpdabetihenever
an itematt ye.or an itemattribute cardinality of the respective

i tem att F°B 'é erﬁPﬁffgattE‘I]?éfﬁeg 15. Method according to clai m 14.
characterized in that a broadcast object conprising an itemof the item

core atthibut @siGuolR.ANHg ¥ cldi@sid @M dbf @AY Yof AAd B5aAd I13t bhee version
attributes, a broadcast o'f)! ect con£r| Si ng an i t%{p I
acéenzcd in that the item core attributes group, tiie item main attributes
group and the item dynamic attributes group each comprise an own version at-
_ tribute which indicates an ihformation 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-




the itemmain attributes group carries a main version attribute, and a
broad- cast object conprising an item of .the item dyndftiJangary208at es group
carries a dynamc version attribute. 16. Method according to clains 9 to
11 or anyone of clains 12 to 15, char- acterized in that the itemdirectory
conprises a version attribute which indi- cates an update whenever an item
set conprising all core attributes of*4all items of a cat egory changes or
t he vertigalctive@omipide @RFetdiangeaibdeé. wiehhadicateodfliupgadcownbmdud® O to 11
or anyonereOf egtlvai Iins 12bt Ot 19 ghl%r _thgq{éeréc i?rg rrilaQntoh%% ghe gtttleig]qusi Q data
list and TRESTTEM I FERTT PAPR & "F § S TanT&TY BAGIC alHRETR el y
conpri se # lvastsi grougt ¢fr itemsechatmigeh or el veties! pgupatationienge®er a
respective item subset conprising the respective main or dynamc attributes
of at-least a group of itens changes or the vertical fragnmentatjon
changes. fs.. Nf&&’f‘%&c%émﬁﬂ%ﬁlafrﬂs B %8 35059 °6FIEHS difet%t cFAfMs 12 to
17. char -acaetieed 2adthan theatattfey cinggoyey € grdrs asriduve whiidn imditatebut e
whi ch i ndjc i ' )
cat ogor y ot Ep Do Blbaapent SpaRluR R SRS, B AN K dlhaf, i s
to I 1 odtyatiiAeesof clainms 12 to 18, char- acterized in that the category
directory conprises a version attribute which indicates an update whenever
a category se onpri si n C ete |i of all tegories within a
Servi oo ManousiRgal edtsdot 0T S ' P o rafire of BF1205 M Ahi-5
cl ains lacterizgl imithpt thetcetdgoed dirpctdrdtcomtrisseray versiagi pdriboty wionpri ses a
version gldichdautf WpheR dhendiet al 85tedbiyURdaden HIERL Ueork iR RIRIGCAL Version
attribute or a service attrib- ute cﬁanges. 21. Method according to anyone
of the pfEEEANAYVEIE ASCTERAFAREE™ zed in that the signalling infornation
of a broadcast object carrying a fragnent of a category conprises a
cat egor ys4 D %E%Q%&Wh&% %@ﬁgisfg% 4Nb ARE et diARRT 12 FRlORKGR! egory
and attri butes ich allow the defragnentation of the cate- :

es W ne ¢ . . ory. 22.
Met hod -aREGrifedgin thatriPs s Tore GG I E CREPRIGEE FiChEOn AHEIPALE Tl d®i n  t hat
sai d brofdaast ah n@pdard &hienéves thkafot®oDABsion attribute or a service attrib-

ute changes.

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.




23. .A nethod of receiving an information service in a broadcast

transm ssion system characterized by the follow ng stldpggnuary2882i vi ng
broadcast objects; - extracting signalling information and a data fragment
of every received broadcast object, which signalling information allows a
consi stent reassenbly of said data fragnments into an information category
of said information service on basis of predefined protocol rules; and -
~perform ng a defragnentation w thinsgach of categories representing said
information service to create said information service. 11 January 2005 25
24. Met hed. achettiidgedardtigianlaly 2ohahacd derized inntHdtadai8 Aetragolchagment a-

tionis f rLne i ng.. t.o,t f nentatio efjned I'n anyone of
cl o 20n 95 PeERRRG BERENDoRkoid 0" AEN B el PR cvepa
accor di n§laimsd & $223 or  24. Abstract Method to transmit an information

service in a broadcast transm ssion system A generic information service
structur‘g‘sisiAa the informati on service from

umed and thod to.transmt
a server “3i dé ?gceé‘ﬁruo elrzrlﬁq?gg %ﬂ%ﬁ@rﬂ'{?fmﬁ StERR Accy R L Cd 2@ um i s

provi dedp4aThis transm ssion nethod conprises the fol- |owing steps: -
performng a fragnentation within each of categories represent- ing said
information service to create data fragnents, - adding signalling infor-

mation .to every data fragnment, which-signalling information allows a consis
tent reassenbly of said data fragnments at a receiver on basis of predefined
pro- tocol rules, to create respective. broadcast objects, and -
transmtting said broadcast objects in an order according to an

i nformation content of said data fragnent within said broadcast object.
Preferrably. said fragnentation is per- formed dependent on the information
content of the data to be transmtted.






