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BACKGROUND ART

10 Nearly everyonejuses broadcast-based information
systems to receive information and entertainment in their
day-to-day lives. For example, radio and television
stations broadcast music, pictures, and news programs
across the country to radios and television sets.

15 Broadcast-based systems are typically characterized by a
single data source disseminating information to many data
receivers. Unlike many request-response type information
systems, information in a broadcast-based system, in
general, travels in one direction from a data source to a

20 data receiver. In other words, the data source of a
broadcast-based information system does not wait for a
response from the data receiver before sending more

information.

The “one-way” path of information from the data
725 source to the data receiver of a broadcast-based system
enables information to be sent to many subscribers in a
relatively quick and inexpensive manner. Although this

attribute enables efficient transfer of information,
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subscribers within the systemgive up the flexibility of choosing the
arrival tinme and the individual content delivered over the broadcast
channel . Bogaws®sdf this tradeoff between efficiency andPCrasSobidess y,
broadcast 5 systens are generally arranged to provide different data on
different data channels to neet the varied needs and preferences of its
audi ence. For instance, many radio stations focus their broadcast on a
specific area of interest, such as news, sports, or country nusic. 10

Dependi ng on. i ndividual tes,and _jnterests, radio | sSteners, chopse the
type of proﬁ?gﬁg 6E$E§eV%gﬁﬁ§ Fﬁﬁiﬁﬁs ?%e?%v$aﬁ?o{?%cti9§}glithh%fr
preferred sthtbshsg Thasarriadiotlhinst enérsheolimdivhavel deoeeeneontrol over

th tent .of .each . dat | |y the freedomto ch 15 anoth
data channePotb TSR ch b, (PR BENBRAR S dataMer pnal EEORSTPad L FRRaI

broadcast - bagedebnf obsaéon sysienenbavena Fiskiedligepgpaphticadt oadcast
range. en a subscriber trav #; a?g%ond the data, signal's broadcast range,
e

a new dat a ZY556UFcRrCoVEIPHT BpedebyrRphy tdardat haserbedak?| ect ed

in order tooRBHnEakPeflat dat8CORLhARLsMPbERYEE , théfvar suBsSEEEHST aMiishes to
continue receiving simlar data content, the broadcast system nust be

searched t oPEPABTENCEDcAf HBPE a2ublipRec pr oVPHi HYs k¥ePe coRRRIL Fath? exanpl e,

25 if a radseatypRe $OcdsCONBLEYLEALHEOaSE Ak 0N SPYLESF1Q0F8E ofrom the
radi o station, the signal wll become too weak "and a new radio station

must be sel dBE@ESEE, nBRARaRH NPHBI OSPEEEPL | OA. CRUREREIMOBES- i f the |istener
W shes {@p Eeﬁéhgyﬁg%ﬁt%aﬂ?%%a@ Egﬁgééyaﬁéaiﬁf’@reg@sprr§%% may 30 have

to search t e radio band to anot country station. s, a
short com ngloftenaust ¢opase the type of program to receive by tuning

their radio receivers to their preferred stations. Thus,
radio listeners do not have direct control over the
content of each data channel, only the freedom to choose

15 another data channel to listen to.

In general, data signals of traditional
broadcast-based information systems have a limited
geographic broadcast range. When a subscriber travels
beyond the data signal's broadcast range, a new data

20 source covering the local geographic area must be
selected in order to maintain data reception. Moreover,
if a subscriber wishes to continue receiving similar data
content, the broadcast system must be searched to find a
local data source providing such content. For example,

25 if a radio tuned to a country radio station moves too far
from the radio station, the signal will become too weak
and a new radio station must be selected to maintain
radio reception. Furthermore, if the listener wishes to
continue listening to a country station, he or she may

30 have to search the radio band to find another country
station. Thus, a shortcoming of traditional

broadcast-based information systems is the difficulty in



br oadcast - based i nformation systens is the difficulty in - 2 W0 02/099983
PCT/ USO1/ 46638 receiving consistent data from one geographic region to
anot her. voo@2kewss nmet hod of continuously carrying on a @ocmisai/e@ss on | i nk
fromregion to region is called 5 hand-off. Hand-off is typically
associated with cellular tel ephone communication. A cellular tel ephone
network typically divides a geographic area into a cellular grid. A base
station controls tel ephone comuni cations within each cell in the grid,

and wirel ess ghones mﬁthimﬁﬁ cgl& %0 %ransnit and recglve dat a tg and from
the cell's bHases*st'dt CORS - MHER a“Rr el 5T BRGNESBHYEPRAFI §CEr88se8 a cel
boundary andnpb%es.to a new cell in the grid, the base station in the old
cell disconnects fromthe phone and a base station in the new cell takes

over communi cati ong kbhowht hiethedpb@neonthnsopeogesarirgingf enred to as
"handi ng-of f" and, if ,all goEs wel |, occurs without the EEO e user ever
knowi ng t hatoUnd CREFGBNEAGE FHOPhESIESBr EOt KEIPRBNES cER ﬁgpears as a
continuolis eapAeelirQn HhadtBerpast yyplichheyohBebcendeaf wibe beneu12@ The
type of hand-off descri bed above is generﬁllé referred to as a horizontal
hand- of f. ARBLREFORFPEOBMINLGRALAN cat ffoRChaHd2Ef FeLaPleacvEBREVEEK hand- of f

has energeeybac@@qgnai»@aég-aTgéogeagamb ake¥enhteah c8andighf giksqasimlar
to horizontal hand-off, except thaft 25 communication cells are configured
to overlap B8nPesg statdapnhcenrheplsasecdppborg £emBEnrAgaplaRedvaBlaBent to

gﬁfrdigthereagﬁphﬁﬁh|in %h%”?khd?eéhdhgigﬁﬁésgopﬁeﬁéé iienanes cefi1

ﬂf’ %gangmi%rgig 2gg;iegphg autorgndafggm thg cell’s base
station. When a wireless phone physically crosses a cell
boundary and moves to a new cell in the grid, the base
station in the old cell disconnects from the phone and a
base station in the new cell takes over communications

15 with the phone. This process is referred to as
“handing-off” and, if all goes well, occurs without the
phone user ever knowing that it is happening. To the
user, the phone call appears as a continuous connection

to the party at the other end of the line.

20 The type of hand-off described above is generally
referred to as a horizontal hand-off. Another type of
communication hand-off called vertical hand-off has
emerged in recent years. The concept of vertical
hand-off is similar to horizontal hand-off, except that

25 communication cells are configured to overlap on top of
each other, as opposed to being placed adjacent to each
other. Typically, a small cell is used to cover the area
of buildings, and a larger overlapping umbrella cell is
used to cover the distances between buildings. When a

30 mobile user enters or leaves a building, the connection
between the user’s wireless phone is switched over to the

area’s base station without dropping the voice



used to cover the distances between buildings. Wen a 30 nobile user enters
or leaves a building, the connection between the user's wreless phone is
swi t ched woar/09998% he area's base station w thout droppi n@CrhsSoveicse - 3
WO 02/ 099983 PCT/ US01/ 46638 conversati on. Another drawback of traditional
broadcasti ng-based information systens is their inability to provide
specific information tailored to the particular area 5 around the
|istener's location. Returning to the exanple of a radio |listener
traveling acrg rgadcast area, the listener nmay be interested in

| i stening t§°n§§§§??ﬁ§$ng or traffic conditions within ten square bl ocks
of his or her logation. Wth current radip.10 broadcasti met hods, the

| i stener nust IiépgngS QFFWbﬁﬁkopﬁangﬂlgF8ﬁa a§FOB Cﬁﬁggpgaéﬁsgaation, no
matter how ihfoehetdoh ki sitemsoikhehkist enebil Dt $CLESPREvOHe! NVENTI ON The
pr esent inventiog.addrgsses t he %boie-nﬁytioned 15 limtations of
traditional SBEGAEEstPHRLBE T dRPa 24! Q58I hat FBR BHETEFELBY £ESRhi ng a

net hod, 3yskesunandheappatahus’Eolohandbny- okbtdahdnpeesi ¥8ESekAmple

br oadcast - based envi.ronnent. Data receiver hand-off is carried out between

data sourceSti A GRPE8r dhELEREE CERVSL1209pRrELACASRI RGORAFBFRBEL®Ar Of the

same categothe 1FHEERBENRRG, bdatateebbktE£aNgRS1a5€R@86dLQN geogr aphic
regions rather than signal strength coverage. Briefl stated, the hand-off

process i nvBAVBECAEHDAr PRgLERETIEUFPRAL L L @RE| YEENEBCEENORIBATEhe dat a
recei ver angdi@8x§0BRahiBYothBcketsbyelohOCallon WhthearcyLpgnt data cell

10 broadcasting methods, the listener must listen to all
information broadcast by the radio station, no matter how

irrelevant it is to the listener.

DISCLOSURE OF INVENTION
The present invention addresses the above-mentioned
15 1limitations of traditional broadcast-based data
dissemination systems by teaching a method, system, and
apparatus for handing-off data receivers in a
broadcast-based environment. Data receiver hand-off is
carried out between data sources in different data cells
20 broadcasting information of the same category.
Furthermore, data cell ranges are based on geographic
regions rather than signal strength coverage. Briefly
stated, the hand-off process involves acquiring the
current receiver location of the data receiver and
25 comparing the receiver location with a current data cell
range. If the current receiver location is outside the
current data cell range, a hand-off controller searches
for a new data source encompassing the current receiver
location coordinates and having an associated data topic
30 matching the current topic. Once a new data source is

found, the hand-off controller subscribes the data



range. If the current receiver location is outside the current data cel
range, a hand-off controller searches for a new data source enconpassing

t he currewDomee®syer |ocation coordi nates and havi ng an ®€30S0a¥@ds dat a
topic 30 matching the current topic. Once a new data source is found, the
hand-of f controll er subscribes the data - 4 WD 02/099983 PCT/ USOLl/ 46638
receiver to the new data source. Thus, an aspect of the present invention
involves a nethod for delivering data streans categorized by topic to at

| east one data receiver in a br agcast-based data 5 di ssem nation
environnent?e?ﬁévﬁ§t% hﬁcpﬁﬁeg 8 PMiM§S-a first data cell range based on

first hi d, def d data.cell based
Cecond googr apni Eo¥eg: 97, SRESGbS0i DI RGPePaR CubSReIbie™ LRECHIER Focel ver

to a first datacsodoeedehetetrhagdabaal@treansveategokrogatiedyatopiti rst
receiver position within the first data cell ranggbéggehélrst data source
n

broadcasts &°f st e@staCser €aiPalPGEL VY MPst A4P Fedafdts topic

cat egoriges diRechiihst idat anstreamend .detreet mB@nhstiepndetiaeks deienikige data
receiver is 15 |l ocated at a_second receiver position outside the first

data cell rangdrandd@tenFrlth&asgeoRdsgdt 8ncel f1irghge@SOIARBPAEr subscri bi ng

step SUbscrk@gﬁohhgn@abéfﬁﬁﬁ%bvgrs%%on@ secandedat 2,504 68 sWennt ke data
receiver is |ocate the second receiver position. The second data

source 20 bsesdrdsigeoarepband regtenst r BamURECE3E 1aIs 6E6Rd SHREEL 108&nnel |
W th the seeqnd {1ata,steeamnay B0 RS SaiRa LORKESURLACEKRS dulig Ti st

data stream ot her aspect of the invention is a broadcast-based
receiver is located at a first receiver position within

the first data cell range. The first data source
broadcasts a first data stream across a first data
channel, and a topic categorizes the first data stream.
A detecting step detects when the data receiver is

15 located at a second receiver position outside the first
data cell range and within the second data cell range.
Another subscribing step subscribes the data receiver to
a second data source when the data receiver is located at
the second receiver position. The second data source

20 broadcasts a second data stream across a second data
channel, with the second data stream having the same

topic subject as the first data stream.

Another aspect of the invention is a broadcast-based

data dissemination system. The system includes a first

25 data source having an associated first data cell range.
The first data cell range is defined by a first
geographic region and is associated to a first data
topic. The first data source is further configured to
broadcast a first daﬁa stream across a first data

30 channel. The system additionally includes a data
receiver having a current receiver location and

subscribing to the first data source. A second data cell



data di ssem nation system The systemincludes a first 25 data source
havi ng an associated first data cell range. The first data cell range is
defi ned byoazipgss geographic region and i s associ at ed t orPaTfiSos#codat a
topic. The first data source is further configured to broadcast a first
data stream across a first data 30 channel. The system additionally
includes a data receiver having a current receiver |ocation and
subscribing to the first data source. A second data cell - 5 WD 02/099983

PCT/ USO1/ 46638 range _defined by a_secon raphi¢ region_i i at ed
to a second*8d4fs gS%%@&% #Heasgé8888d§%88§%§§gg ?ggg gogsagggéFg?ggato a
second dat atbopi eenehahidagat Beukcest @atasetopidcdahd ssucoaf iguagdoto

broadcast a second,data stream 5 .acrpss,a_secon at a anpel . . A hand- of f
ORISR St R T R LY e e el
dat a sourcetbpithenduikerbnrégairedr tpopirbhdnachangescbnamdathestireatn dat a

cell range to the second data cel] range. Another pect of _the invention
is a dath sBFGEtdré SE6° P@&aiﬁLQnES ut§r8ﬁ8§a8%?eCﬂﬁaFa ©¥h&Sdat a

structure tBagkudeseca pol RRbycdaba saur eathdeatkfiver tbetde kdeshilfying
data sources within a broadcast-based data, di ssem nation_environnent. A
data cell rdage prergs 4f E8gprudrestt hECaAVETsBAFdEIPReRPPRPEF £FBINd and

describes 1%ngeeqh-aphigala Rngesanhedabatael keceant takhedeby thagdata
sources. A communication |link field is also coupled to the data source

identifier fieldaanddeseisiRes dat aneChanaaksohoh ! acak¥hngrdatauskr eans
fromthe data sources. 20 The data structure may further include a topics
10 stored in a computer~-readable medium.” The data structure
includes a primary data source identifier field
identifying data sources within a broadcast-based data
dissemination environment. A data cell range field is
coupled to the data source identifier field and describes
15 geographical ranges of data cells controlled by the data
sources. A communication link field is also coupled to
the data source identifier field and describes data
channels for receiving data streams from the data

sources.

20 The data structure may further include a topics
field which identifies data sources broadcasting data
with a common topic. Furthermore, the data structure may
be configured with a data receiver identifier field, a
location information field, and a secondary data source

25 identifier field. The data receilver identifier field
identifies data receivers within the broadcast-based data
dissemination environment. The location information
field is coupled to the data receiver identifier field,
and describes geographical locations of the data

30 receivers. Finally, the secondary data source identifier
field is also coupled to the location information field

and identifies data sources subscribed to by the data



field which identifies data sources broadcasting data wth a comon topic.
Furthernore, the data structure may be configured with a data receiver

i dentifi ewofieebss a |ocation information field, and a seeomdmoy4aat a
source 25 identifier field. The data receiver identifier field identifies
data receivers within the broadcast-based data dissem nation environnent.
The location information field is coupled to the data receiver identifier
field, and describes geographical |ocations of the data 30 receivers.
Finally, th?egggggggry data source identifier field is also coupled to the
| ocation informatron’field and identifies data sources subscribed to by

the data - 6 9 CT/US0Q1/ 4663 i Anot her .
ingleﬁeﬁtationvgéggggggrgé@ﬁFmﬁﬁggé%Pgno?stégcﬁé¥§%§tfbggﬁﬁﬁéP%g}%f7 a data

recei ver tomatdatiafspuheadihg-aflir aadeast rbastdedata di aseai paties

[ t. The 5 dat [ ' Pti d_at t [
ocat i on and™ 8cBF9ESCASEUPPaRT H4TA SFPESiTFbhPA SRl FERt=Hata Sotr ce.

The current ddakarsosticerhas postUibRBE 40PhCcandentr CHERENLdata cel | range,
with a geo ' i,on detining t he currggt data cell range. 10 The
e

met hod incIgégg@ggﬁngbgﬁe?ﬁévﬁﬁr AECFeRkei YRr2 FoERRTORTST Ehe data

recei ver. Acoeppati 8gtstepueesparese bHEr&nEr@atar 868L¥8rnhgcation with the
current data cell rangg. If the current receiver location is outside the

current dat SUEEFPErBABEC andedr ERFAEEL €pt_eEPLhekaRER, a¥ibhndw data source

havi ng an ag@@@k@pﬁﬂcn@@gﬂ@hadéeﬁhiﬁ?ngﬁe @lﬁlfﬁﬁﬂ?@SééﬂQ &Qﬁlcﬂéﬁfé‘.t_ l'ocation
oprc matcnin

coordinﬂ}es and an associ ated data g the current topic. A

The method includes acquiring the current receiver
location of the data receiver. A comparing step compares
the current receiver location with the current data cell
rangé. If the current receiver location is outside the
current data cell range, a searching step searches for a
15 new data source having an associated new data cell range
encompassing the current location coordinates and an
associated data topic matching the current topic. A
subscribing step then subscribes the data receiver to the

new data source.

20 Yet another aspect of the invention is a data
receiver configured to present a data stream from a data
source in a broadcast~based data dissemination
environment to a user. The data receiver includes a
position sensor configured to sense the current

25 geographical location of the data receiver. A broadcast
receiver is configured to receive a current data stream
from a current data source. The current data source has
a current topic and a current data cell range, with the
current data cell range defined by a current geographic

30 region. The data receiver also includes a data source
table identifying data sources, data cell ranges, and

data channels within the broadcast-based data



subscri bing step then subscribes the data receiver to the new data source.
20 Yet another aspect of the invention is a data receiver configured to
present awoacmaI®ss eam froma data source in a broadcast - Pavabodadeas

di ssem nation environnment to a user. The data receiver includes a
position sensor configured to sense the current 25 geographical |ocation of
the data receiver. A broadcast receiver is configured to receive a current
data stream froma current data source. The current data source has a

current toppe ; rre | rang Ltth the  curre data cel
range defing%S%gﬁéﬁgﬁgPénEEEggéﬁggﬁ%é 33nr§89§%}0?head%?gdr8£ i ver al so
i ncl udes a danarsduececondbberedehdi fybagrdatatseudses, rdataveel toranges,

and data c nel,s within the brqadcast-based data - 7 02/ 099983

PCT/ USO1/ 46@%@ %‘Siscé‘s&%uﬁgﬁ gﬁsgﬁ i?’Bnﬁ%ﬁt .3af-ﬁ ﬁaaF??oE?bi\ghéﬁd%?a
control | er sbhehi ghredutecatibgeogbephbeallalacsetehVver tBeadagw data source
i sted i§ t he data S%éﬂﬁe taple . is used mheg the current geographica

| ocati orf of TEHE*d&Fa 8cBHVEFdraFl'S GUFSPDE EABACGFtEnFabEea célf range.

The new dahawsddtgesbagscanhassesi akedcngnedahawcghtsrange rsﬂgenpassing
t he current geographical |ocation of the data receiver and an associ ated
dat a topic RBECRPAGSLRE tREr FRRECRBpYROILBPIFhE2E of RGBT HOafd bhfer

features, ughthtirescandr adyanhagesoeiathbe aavgn%ﬁﬂc%&tcﬁfﬁgp%éent from
the followi ng nore particular description of various enbodi nents of the

i nventi on aSYfFPO&t £9PéH-in the acconpanying drawi ngs.

10 The foregoing and other features, utilities and
advantages of the invention will be apparent from the
following more particular description of various
embodiments of the invention as illustrated in the

accompanying drawings.

15 BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 shows an example of a suitable
broadcast-based data dissemination environment in which

the invention may be implemented.

Fig. 2 shows the broadcast-based data dissemination

20 environment with a hand-off controller.

Fig. 3 shows exemplary data structures used by the

hand-off controller to perform a hand-off process.

Fig. 4 shows a flow chart of an exemplary data

channel hand-off algorithm.

25 Fig. 5 shows another embodiment of the
broadcast-based data dissemination environment

contemplated by the present invention.

Fig. 6 shows a flow chart of an exemplary algorithm

used by the data channel proxy controller to switch data



15 BRI EF DESCRI PTI ON OF DRAWNGS Fig. 1 shows an exanple of a suitable

br oadcast - based data di ssem nation environnment in which the invention may
be i npl emwotoe99sBs g. 2 shows t he broadcast-based data di seemusat/i@ss 20
environment with a hand-off controller. Fig. 3 shows exenplary data
structures used by the hand-off controller to performa hand-off process.
Fig. 4 shows a flow chart of an exenplary data channel hand-off algorithm
25 Fig. 5 shows another enbodi nent of the broadcast-based data

di ssem nati g gRNi Lonment contenpl ated by the present invention. Fig. 6
shows a flow chart of an exenplary algorithm used by the data channe

proxy controller Swi a WO 02/099983. PCT/ USO1/ 46638 hannel s.
Fig. 7 shows exeﬁ% ér?ﬁégpggréggw %?r%o% éﬁp?%f%ﬁvﬁ§ c?%ée%p %%ﬂ?cby
i nvention. BESToMBEENEORMTARRYOANG OUT THE | NVENTION 5 The invention is

described in detail belowwth reference to Figs. 1-7. Wen referring to

the figures i t t t s_shown_t hroughout are indicated
with like r%$%¢eﬁ§%ﬁn%§§r§§§§Ygﬁg.gﬁgﬁfﬁ%5¥¥¥ﬁ%EI%m exanple of a suitable
10 broadcast - bas®de dah et $68NE Balie OO EHYH I DNNBEE 3 102 b Doy Wi G the
invention may_be inplenented. |It_should be nentioned that the depicted

br oadcast - b %%F%%f £ E18%1 ndt7 on A ronheRE 1N 2te sthml SigHeexanpl e of
a suitabl e gryisopnentrof 408 PIEREN s | WS T ON-Glshd St "Ple

indicated with like reference numerals.

Fig. 1 illustrates an example of a suitable

10 broadcast-based data dissemination environment 102 in
which the invention may be implemented. It should be
mentioned that the depicted broadcast-based data
dissemination environment 102 is only one example of a
suitable environment of the present invention and is not

15 intended to suggest any limitation as to the scope of use
or functionality of the invention. The present invention
may utilize various broadcast~based data dissemination
systems, environments, and/or configurations, including,
but not limited to, radio, television, and satellite

20 networks, digital radio systems, broadcast disk systems,
publish/subscribe systems, Internet-based broadcasting

systems, and the like.

The environment 102 contains data sources 104 and
data receivers 106. Each data source 104 is configured
25 to broadcast information of common interest to receivers
106 that subscribe to the data source 104. As used
herein, the term “subscribe” encompasses connecting,
logging on, tuning, demodulating, decoding, and/or other
known broadcast-based data reception methods used by data

30 receivers 106. Thus, all data receivers 106 that



15 intended to suggest any limtation as to the scope of use or
functionality of the invention. The present invention may utilize various
br oadcastwbageebosnt a di ssem nati on systens, environmentspPCANHOOH6638
configurations, including, but not limted to, radio, television, and
satellite 20 networks, digital radio systens, broadcast disk systens,

publ i sh/ subscri be systens, |nternet-based broadcasting systens, and the

|l i ke. The environnment 102 contains data sources 104 and data receivers

106. Each data soqurce 104 is_canfijgured b t hnf tion of
common i nt &M ?Frﬁger§8e?98r§aT86dF%§t%gﬁgégrﬁgé %%%g%ggdgkg g%ﬁgce 104. As
used her eigatdge izedmi hsubaeribe’ aencorpasses temenecting, | oggi ng on,
tuni ng, denodul ating, decodi ng, and/or other known broadcast-based data

reception metho Eli%@dl y data 30 teecouvers 10Q64 sThus quallly data recei vers
106 that 9 02/ 099983 PCT/ US01/ 46638 subscribe to the same data source
104 recei védendifdmplecHiEhoni *6¢ ieRVSrRRIEHE aP2thePs8FE 3t iSREL CPypi cal |y,
each data r Iy I I j dent.i.fi ahl LLRisn theenvigonment 102.
A data éou?@% %%y%%% %éfﬂgé%# é%%?#?% %%&bganggag%gsédérgggﬁxg station
nane, a canmyaney, far egueney, foequichery,dicst ionterddsisgiacitonles ioatexanpl e, a

data source 104 providing |local traffi condi.ti.ons .may .be i tified by a
broadcast ¢&% i Hm%ﬁ@qﬁe a §€@ﬁf§él@§ ﬁﬁ??lgﬁnﬁhlPﬁ% r%ﬁfgﬁﬁﬁiocol (1P)
10 addr ess,coriglt idn sl 28v1 2% 8QlenCammeni ¢t izobrbeeivaatdatarseur ce 104 to

data receivers 106 is effectuated over a data channel 108. A %%ta channel
108 may be fFaAUSEEFYeosHEd: iton 56r 8iza @4t gn Internet Protocol (I

10 address, such as 128.128.80.

Communication from a data source 104 to data
receivers 106 is effectuated over a data channel 108. A
data channel 108 may be a wired connection from a data
source 104 to data receivers 106, a wireless connection

15 from a data source 104 to data receivers 106, or a
combination thereof. As an example, a data channel 108
may consist of a wired network of base stations 110
transmitting content to wireless data receivers 106. The
transmitted content can include various forms of data

20 (i.e., text, audio, or video data), as well as control

signals, (i.e., receiver instructions).

A data cell 112 is defined as a geographical region
in which a data source 104 provides valid data. Data
cells 112 may partially or completely overlap one

75 another. For example, in Fig. 1, data cell 114 is
completely overlapped by data cell 112, and is partially
overlapped by data cells 116 and 118. Furthermore, a
data cell's boundary is drawn arbitrarily over a
geographic region, and is not limited by the signal

30 strength of any individual base station 110 or data

- 10 -



source 104 to data receivers 106, a wireless connection 15 froma data
source 104 to data receivers 106, or a conbination thereof. As an exanple,
a data chaorelos®88 may consist of a wired network of bas@CcInsvi/emsss 110
transmtting content to wireless data receivers 106. The transmtted
content can include various fornms of data 20 (i.e., text, audio, or video
data), as well as control signals, (i.e., receiver instructions). A data
cell 112 is defined as a geographical region in which a data source 104

provi des va%bgrggtio4Dat% gel 3%1%2 ggxgga%gggﬁhyyiﬁe ggletely overl ap

one 25 anot or exanp conpl etely

over | apped bymﬂahacaehbnléastams i & pathiakly 1mzebka@H@d bysedata cells 116
and 118. Furthernpre, a data cell's boundary is drawn argltrarlly over a

geogr aphi ¢ tBYFBALORNAaYsPRoLAFFRTt 8d BYaLheTsifARl tBAEELERgLh of any
i ndi vi dual hase1skat k@f1410 ep-daharancd? : 502/ 98??8:?15%5#5%566638

source 104. Thus, unli ke conventi onal W reless conmunicatio st ens
data celd lmQDMprh§epté99ﬁﬂ wnneéﬁBSoﬂehéy badl ar genventsoabler than

traditional %Eig%gsgegﬁlbgy E cohegggnﬁﬁiggg?gtafgglégi}Ze ¥ span 5 many

conventlonaW W réelless cell's*an onven ey enconpass
mul ti pl e darheeelfbgell2athdhetrénraesingt begnhhastushgghsagnahestrength as
t he determ.nj factor _of . cell bou?ga£§, t he present |nvent|on uses

ESFR g

geogr aphi ¢ 18 oh8Y £RECQE: &f nFh @3€¥ortBF BredfRtpoundary. In
ot her MDFdSlnﬁed@&anCabbsSgeb@ﬂ@ﬁﬁi& L@cgem@ﬁdggttﬁe Q@@Qfﬁﬂﬁiﬁg|ocat'0n

not si | _st
gﬂ? fac or o? a cell boundary. In other words, a data cell's
boundary is dependent on geographic location, not signal

strength.

Each data cell 112 is owned by a data source 104.
As discussed in detail below, when a data receiver 106
15 enters a new data cell, a hand-off controller (not shown
in Fig. 1) determines if the data receiver 106 should
begin receiving data from the new data cell's owner. For
instance, if data cell 114 is owned by data source 120
and a data receiver 106 enters data cell 114, a hand-off
20 controller decides whether the data receiver 106 should
switch data channels 108 and begin receiving content from

data source 120.

In Fig. 2, the broadcast-based data dissemination
environment 102 is shown with a hand-off controller 202.
25 As mentioned above, the hand-off controller 202 is used
to determine whether the data receiver 106 should switch
data channels 108 and begin communicating with a new data

source 104 when a data cell 112 is entered or exited.

As depicted in Fig. 2, a data receiver 203 in data

30 cell 204 is traveling toward data cell 206 at time t,.

- 11 -



Each data cell 112 is owned by a data source 104. As discussed in detai

bel ow, when a data receiver 106 15 enters a new data cell, a hand-off

cont rol | ewo(oop99shown in Fig. 1) determines if the data r@ceuser/4e86 shoul d
begin receiving data fromthe new data cell's owner. For instance, if data
cell 114 is owned by data source 120 and a data receiver 106 enters data
cell 114, a hand-off 20 controller decides whether the data receiver 106
should swtch data channels 108 and begin receiving content from data

source 120. _In, Fi th [ oadcast,- bas data dlsse tion environnent
102 i s showh™Ft E@Pﬁ%hd gfgl@gn #1011 dﬁ%d above, the

hand- of f coptiebtesiR92tbsassadsbarast 208 ae d\@@é h@lﬂaﬁﬁ@ldﬂlﬁ degeiyer 106
should switch data channels 108 and begin conmunicating with a new data

source 104 hAented datageepraphpci Boshterd (B kit edAtA3 d8pREtBENEN Fig.

2, a data recei dg%%l cel
206 at timeto e R RS ‘869r9g§)3§%l§?/ @éﬁﬁgg?@é% ro%J_q:gL:OEﬁ“ me

to, the ﬁataxLeqebveitﬁmﬁ Hatasabé&r266ngnd01dasabsomibenaosoodaﬂata
channel 210 and is

ocat ed, at geographj ¢ posjtion (x0, At a later
Tt CRaiies 2 Rcervar ta0sRate Aot TaTbbbgrabht 85 Hoki tion 5 (1. y1)
W thin datasgetbn 296 end ﬁ§t§UP§€éi9éPQQé§ #B6R aS04T §6u2d& PFg data channe
214. This process o switching the data receiver 203 from data source 208

to data sodate 2a2rie 2b2eiredeforhedein Ia@r@lrhaaml @flﬁan@r@ﬁéss or as

handi ng- off and_ is co ted b he A han | er, 202. Hand- of f
occurs whenP3 %%?a ?5c%nverggﬁB%C¥F%f Q 8ot di a@edob the

10 hand-off controller 202,

Hand-off occurs when a data receiver subscribing to
a data source moves outside the data cell belonging to
the data source and/or into a new data cell belonging to
a new data source broadcasting data With the same topic.
15 For example, assume that both data source 208 and data
source 212 are broadcasting local traffic information.
Also assume that each data cell 204 and data cell 206
belonging to data source 208 and data source 212
respectively encompasses ten city blocks. When the data
20 receiver 203 subscribing to “local traffic” moves beyond
data cell 204, then, by definition, data from data source
208 is no longer valid. The hand-off controller 202 must
search for a new data source broadcasting “local traffic”
with a data cell range that includes the data receiver's
25 new location. Since data source 212 meets these

requirements, the hand-off controller 202 hands-off data

receiver 203 to data source 212.

Thus, the hand-off process of the present invention
beneficially relieves users from the tasks of

30 disconnecting data receivers from an old data source with
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a data source noves outside the data cell belonging to the data source
and/or into a new data cell belonging to a new data source broadcasting
data wi t hwole/os@se topi c. 15 For exanple, assume that bot rcdatsal/s@es ce 208
and data source 212 are broadcasting local traffic information. Also
assunme that each data cell 204 and data cell 206 belonging to data source
208 and data source 212 respectively enconpasses ten city blocks. Wen the
data 20 receiver 203 subscribing to "local traffic" noves beyond data
cell 204, then,.b efinition, data_fromdata,spurce 208 is no |onger
valid The anaLoP: SEenc brRBrnS8s RaEr T SoureREr cFSur ARrara sour oo
br oadcasti ngimliteal dataf fand cwhhdcaidgt aoceht nemggathasoiincd utdesat he data
receiver's . 25 Hgg% ocat i Singe dat a spurce 212 neets these

r

 oqui 1 erent BEOPHGARERASEPR UBhEr Of PEAT203 ChARAET 6 FOUBRAL - r olBi ver 203 to

data sourceaddiztidhysthéhentendiehf ppoocass af hahe-PresgpbctByeRhion
benefic%glly relieyes_users fromthe tasks of 30 di sconnecting data

recei vers fRBRPEATOFAL Y%t REEERFEE WBAS §2SKG\0D27 0539832 RETF EED17 28638

invalid dataansearchhBgshék, arReVgdakansouheenwibh pstsitaLsdaha, and
connecting to the new data source in a broadcast-based data di ssem nation

envi ronment SEFACigRAYt PENPTPRACR A ROV SROPRBVT Bedh bl ®apk BRE P¥SRess whi ch

5 automaticahkyrBahEREEBRENESEchRSKSchP 8ofagL, and seanl ess manner. As
such, the present invention preserves the efficiency of broadcast

ﬁ”VirO”"E”tS “hihﬁe”ﬁgﬁﬁgoéfcﬁroéé¥5rQBQEBESbgﬁiﬁsC@W&ﬁ”&ﬁétdéeaus?- The
and-of f process itself begins when the data O receiver 203 provides the
hand- of ¥0 coneeeliver 202 prgvides the hand-off controller 202 its
spatial coordinates. The spatial coordinates used can be
derived from a variety of location determination
techniques and technologies, such as, but not limited to,
cell/sector, micro-cell, global positioning satellites
15 (GPS), time difference or arrival (TDOA), angle of
arrival (AOA), and hybrid location methods and
technologies known to those skilled in the art. 1In
addition, the data receiver 203 may prompt the user for
location information. When the hand-off controller 202
20 detects that the data receiver 203 is about to leave the
current data cell 204 and enter a new data cell 206, it
opens a new data channel 214 to the new data source 212.
Once the data receiver 203 reaches the new data cell 206,
the hand-off controller 202 disconnects the data receiver

25 203 from the previous data channel 210 and connects it to

the new data channel 214.

It is contemplated that the spatial coordinates of
the data receiver may be user configurable to values
other than the receiver’s current location. For example,

30 a user may be interested in local advertisements from a

particular location, regardless of the present location
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spatial coordinates. The spatial coordinates used can be derived froma
| ocation determ nation techniques and technol ogi es, such as,

vari ety of

but not Iwpickeobss®, cell/sector, mcro-cell, global positcanisags@atel lites

15 (GPS)

hybrid | ocati on net hods and

time difference or arrival (TDOA), angle of arrival (AQY),
t echnol ogi es known to those skilled in the

and

art. In addition, the data receiver 203 may pronpt the user for |ocation
i nformati on. Wien the hand-off controller 202 20 detects that the data

recei ver 203 b t eave the_ _current data c 04 and enter a new
data cell gg %h% 8%%3n§e§eﬁgﬁgdatgncﬁgﬁﬁeﬁ ﬁfﬁefo%bﬁeéﬁEﬁ/H§F§l¥8ﬁrce 212.
Once the damayrbeesmbsczﬁﬁedeaches“lheameaddatalsehb”Zaéta thenhand- of f

controll er

channel 210%%

Snh&CE lP? at S°ERANREI co94d pe fixed

sconnect.s he d ta re ver 25,203 from.the reV|ous dat a
2804 nEoReteh

cont enpl at edot hat ubeasnahlaE enoedenat esinf a EﬁetﬂékaeﬁﬁééiM@ﬁt”BY be user
conflgurfbl to valﬁg other than the receiver's current |ocation.

exanpl e,

eu%BVe JOBe itHEeFB5RelSFR1VBEaM2HdbEr PFeERBHIEdf FOm a

For

partlcular haeama@mcau@gabﬁbggé gkohhg pigseBF LeealifABtes d8e WO 02/099983

PCT/ USO1/ 46638

may be subs€PPBEdNEESaCLlPEEst 59v§h?|§Fh@aldéP§aEh9ﬁn@f thad the
coordi nat esrgtethgrdata receiver could be fixed to the |ocation of
In a further enbodiment of 5 the invention, the data receiver
be programmed torpayt gaRtiealby glhgea@méﬁe%e £hét19@eﬁ995ﬁ" nates the

coordlnﬂ}e closest to the actual location of the receilver.

i nterest.

15

20

25

30

position offset may be added to the spatial coordinates
of the data receiver. For example, a user traveling east
and subscribing to “local traffic” may be interested in
traffic conditions five miles ahead of his or her present
location. Thus, the user can specify a five-mile eastern
position offset from the present location and receive
traffic information from data cells in advance of the
current position. It is additionally contemplated that
the position offset value may be based on the on the
travel velocity of the data receiver and/or user’s

historical travel patterns.

In Fig. 3, exemplary data structures used by a
hand-off controller to perform the hand-off process are
shown. The data structures include a current location
table 302 that stores each data receiver's identity and
current spatial coordinates in a data receiver
identification field 304 and a location information field
306 respectively. Generally, the current location table
302 is used when the data structures reside in a hand-off
controller 202 managing multiple data receivers. The
location information field 306 is continuously updated as

new receiver location coordinates are provided to the

..14_

of the data receiver. In such a case, the data receiver

may



In a particul ar enbodi nent of the invention, a 10 position offset may be
added to the spatial coordinates of the data receiver. For exanple, a user
travel i ngweagt99sahd subscribing to "local traffic", may bePCAtEsSoesdossl i n
traffic conditions five mles ahead of his or her present |ocation. Thus,
the user can specify a five-mle eastern 15 position offset fromthe
present location and receive traffic information fromdata cells in
advance of the current position. It is additionally contenplated that the

position off{set v l.u ase n_th vel ve I f the
data recei ver gna So”g¥pifag hlg g%F%aﬁ ?f% fhea%ﬁ 5 n¥ h§8%%%983,
exenpl ary dahalst302tpresldsedabyuarehandabéfsc@nteoiﬁentiﬁlpetionn1the

hand- of f process are own. The data structures include a current |ocation
tabl e 302 tﬁé?létapgswgéeﬁ ddentigdesyehesdr BRNEPIFCaNE2CE5dRbRr ent spati al
coordi nat es,. beegvggt@srgggbgggbhgﬁngbt|catlon field 304 and a | ocation

information field 306 respectively. Generally, the current |ocation table

302 is used whenytbeodatacshiuchibesnbeshide Lnaphandrotiq seatroller 202

managi ng nul tiple a recelvers ocatl information field 306 is
contlnuouslyonpdanedgaa lnew pécervepgorbeadi snbieotdi amaedahte peovided to

the - 14 02/,099983 PCT/ USOL1/ 46638, _h of f e Additionally,
Lhe current ChOcaER BN oPabT e 305 s bor RECEG At rofRlhr Sab Ehopagfit!
i denti fi cat Eagh tbphd @ﬁﬁryhﬁshasdenﬂateéswihh dapartmun&eredahadata

receiver is subscri t opi cs 31Q |ncg g pp'cs.field
312 contai APHECS %Fé?g %géate§8F| 688 Bfe avarfabFé tSpic
10 entry 318 references data source table 314 and the “local
advertisement” topic entry 320 references another data

source table 316.

Each data source table 314 contains a data source

identification field 322. The data source identification

15 field 322 lists data sources broadcasting the topic
referenced in the topics table 310. Each data source
identification field entry has a corresponding data cell
range entry in the data cell range field 324. The data
cell range field 324 describes the boundary coordinates

20 of the data cell associated with the data source. 1In a
particular embodiment of the invention, the cell range is
expresséd as an X-coordinate, a Y-coordinate, and a
circle radius. It is contemplated that other
representations of the data cell range may be used for

25 the data cell. Each data source listed in the data
source table 314 is also associated with a communication
link field 326 describing the communication mechanism by
which a data receiver communicates with the data source.
The communication link field 326, for example, may

30 contain the carrier frequency or the computer network

address for the corresponding data source in the data

_.15._



the data receivers in the broadcast-based environment. Each topic entry is
associated with a particular data source table 314. For exanple, the

"l ocal trabfiov99Bdpic 10 entry 318 references data sourcePcahise1/&b48 and t he
"l ocal advertisenent” topic entry 320 references another data source
tabl e 316. Each data source table 314 contains a data source

identification field 322. The data source identification 15 field 322

| ists data sources broadcasting the topic referenced in the topics table

cell range BRETG FACERbLHET hCBI PP aRGREFT ol B 5%, CINE Bt AL RoP < ange -

field 324 desttipee theabstnitesy @eprdhaateshdOsafhe t bemphahdcgelbnassoci ated
with the data source In a particular enbodi ment of the invention, the
cel | range PEChaRpfBssed as an X-coordinate, a Y-coordinate, and a circle

radius. It is contenplated that other representations of the data cel
range may be used™f 8FCOBIRRESdHE ARcENE. PESERNHat AVRLLTFCR! | FREe@2FA the data

source Eﬁb|§t§&éth§e§|a@s§§§Q§da&§Qvéﬂ&Qnabé0 ni¢aligpPlel hokikiel d 326
descri bing the comruni cati on mechani sm by which a data_ receiver

communi cat e§hakt Raphkedacgesdad cly thﬁehéﬁﬁnﬂﬁfcé@m%ﬁollﬁk fi &nrdas326, for

exanpl e, may,30;cQMhal BnbbgiKaRE! 8F %B@qyﬁeéﬁtQBnth@hQO&Eﬂéer net wor k
address for the corresponding data source in the data - 15 WD 02/099983

PCT/ USO1/ 46888ucssiireearteptbpiiati ap FPepatgporeadahke copeeapl aB¥d t hat
mul tiple dafg SBErgﬁamg§¥ SQﬁ&enggel§ﬂﬂ€ﬁ€9§§?gb8ﬁﬁuegr peghapism In

accordance w h the présent invention
media may comprise computer storage media and

communication media. Computer storage media includes
volatile and nonvolatile, removable and non-removable
media implemented in any method or technology for storage
of information such as computer readable instructions,

15 data structures, program modules or other data. Computer
étorage media includes, but is not limited to, RAM, ROM,
EEPROM, flash memory or other memory technology, CD-ROM,
digital versatile disks (DVD) or other optical storage,
magnetic cassettes, magnetic tape, magnetic disk storage

20 or other magnetic storage devices, or any other medium
which can be used to store the desired information and
which can be accessed by the hand-off controller.
Communication media typically embodies computer readable
instructions, data structures, program modules or other

25 data in a modulated data signal such as a carrier wave or
other transport mechanism and includes any information
delivery media. The term “modulated data signal” means a
signal that has one or more of its characteristics set or
changed in such a manner as to encode information in the

30 signal. By way of example, and not limitation,
communication media includes wired media such as a wired

network or direct-wired connection, and wireless media
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5 structures described above can be any available nedia that can be
accessed by the hand-off controller. In a particular enbodi nent of the

i nventi orwotok@Idat a structures are enbodi ed as conput er readmbli/esopedi a. By
way of exanple, and not limtation, conputer readable 10 nedia nay conprise
conput er storage nedia and conmunication nmedia. Conputer storage nedia

i ncludes volatile and nonvol atile, renovabl e and non-renovable nedia

i npl enented in any nmethod or technol ogy for storage of information such as

conputer re l e i .ion 1 tructures r.ogram nodyl es or
ot her data.g@%ﬁp%ﬁegégéggﬁggeigédggg?%gﬁédgga BEEGFS ﬁggiﬁﬁﬁiFg o, RAM
ROV EEPROvVbmbhashinesory anyobliethaeaboyet ebbndbogysoCBeRONE1udedi t a

versatile disks.(D or_other. optical stor magneti c cassettes,

magnet i ¢ tagé%ﬁﬁéggg%i5c8p§k°§t85§88%§6 EFaggﬁ%P Wﬁgﬁétic st or age devi ces,
or any other nediu .mhiih ca% be uged to_store the_desired informtion and
whi ch” can be accggggagby thé haRl- GPATEoREr 8P BKSMPERmuARESt FBANREY a

typical |y enbedi-egrcamputethmeadabhewni NSthuClbgAsa1dabaratidaEURES,
program nodul es or other 25 data_in a nodul ated data signal such as a
carrier wavelgr 2lgPReéFI Yy asporPlrBEREAMS MlandSi AcPEEESNERY Of nf or mat i on

delivery nedbaputbe Eﬁbﬂbb@ﬁ%@ﬁ@%%gpgakﬁnﬁﬁﬁgabﬁ geé@ﬁpﬁtiﬁggﬁgétéﬁat has
one or nore of its characteristics set or changed in such _manner as to
encode i nf oRREYPsN (Ph BEelBGescgnapcted maghoneenadples whthaot thenitation,
comruni cat i ka~i acl S Whied: i ; Lr twerk or
direct-mﬁrega?gﬁggggiggf%gﬁa W rS BB dLAGRRERiBA Bet) BE5585 RET) USoLs ac638
such aslGcoabeiee Bepehdensr ed 4hd pehformienekessqgmidements of the

system implementing the invention. Accordingly, the
logical operations making up the embodiments of the
present invention described herein are referred to

alternatively as operations, steps, or modules.

15 In receiver location operation 402, the current
location of the data receiver is obtained. The receiver
position may be obtained by searching the current
location table 302, as discussed above. Alternatively,
the receiver position may be obtained by querying the

20 data receiver directly. After receiver location
operation 402 is completed, control passes to data cell

range operation 404.

In data cell range operation 404, the data cell
range of the data source subscribed to by the data
25 receiver is obtained. The data cell range operation 404
may be performed by looking up the data cell range
information in the data source table 314. Alternatively,
a data source may be queried directly by the hand-off
controller for its data cell range. Next, control passes

30 to conditional operation 406.
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Conbi nations of any of the above should also be included wthin the scope
of conputer readable nedia. In Fig. 4, a flow chart of an exenplary data
channel Wolvaoess f al gorithmis shown. The | ogical operatPCansooice3s he
algorithmare inplemented (1) as a sequence of conputer inplenented steps
runni ng on a conputing system and/or (2) as interconnected machi ne nodul es
within the conputing system The inplenentation is a matter of 10 choice
dependent on the perfornmance requirenents of the systeminplenenting the

i nvention. Accordi.ngl : l,oqi cal er gti.ons. maki ng u he enbodi nents
of the present %ﬁv%ﬁ%yékggggér% % aﬁé&@i%bg(e%ng8?Fgﬁngoaogﬁgépﬁativer
as operationg, tdicegataoremedukes islzopareeeiverhkoeati-an toparat ican1402,

the current _ | ocati the data receiver is_obtained. The receiver
posi tion na§aﬁgeobt§%ng&eb§u§éﬁp h#ﬁ&aFﬁ8nc5?}iﬁthFB&§tFB@ £appe 362, as

di scussed ahovecublrkatnabicuekyll,t heechessi vehapesict keriBRY ikerghtai ned by
querying.the 20 data receiver directly. After receiver |ocation operation

402 i's coOnpPECedatcSATFOl 2558sBSING  dRPRTERL TeERAGE bpeFacréie®04. |n data

cell range opekatibanop@4attibe daba celsl hb@@ggertkgergéégvﬁgugce
subscribed to by the data 25 , receiver is obtained. The data cell range
operati on 404rreay Becpéiper edlbyonsekidrgtbp rhegdavd tbEl cnanget

i nformationgihp ot hedat a,squrgaqtakle 314, ;AL ag |,V , ta_source may
be queried dirgctly by t he hgng-g?% 1%0% %?P géaf%& §%ésé§§ag§8?Fogange.
Next, contrtb passebiBQ vpecenditi 408l operation 406. - 17 WO 02/099983
PCT/ US01/ 46638

10 In searching operation 408, a new data source with
the same broadcasted topic and with a data cell range
covering the current location of the data receiver is
retrieved from the data source table 314. It is
contemplated that if no data source is available for the

15 current receiver location, a message to this effect may
be presented to the user, and the user may be prompted to
choose a new broadcast topic from the topics table 310.
In addition, if more than one data source is available
for the current receiver location, it is contemplated

20  that the user may be prompted to select one of the
available data sources. After the searching operation

408 is completed control passes to sending operation 410.

During sending operation 410, a reqguest to connect
to the new data source is sent to a data channel proxy
25 controller. As described below, the data channel proxy
controller manages data channel connections between data
sources and a data receiver. The new data channel is
obtained by referring to the communication link field 326
in the data source table 314. Once the data channel is
’30 connected, the receiver subscribes to the data source and

data is received. After the sending operation 410 is
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At conditional operation 406, the current |ocation of the data receiver is
conpared to the current data cell range. If the current location falls

wi t hi n t worcalogmsdf the current data cell, then no hand- ®CT/tz01/4688 i S
taken 5 and, at sonme |ater point, control returns to receiver |ocation
operation 402. If, however, the receiver's current location falls outside
the range of the current data cell, then hand-off is initiated by passing
control to searching operation 408. 10 In searching operation 408, a new

data source_w e road e pic,and wth a data,cell range
covering thgg%%??E%? F%ga P§n9§f§$%%e§a%§ ?SEgﬁggrOPgraF%??iéigd fromthe
dat a source tablg 314t Lt iIs contenglgigd ggat if no data sopurce is

avail abl e for tha" I5TEGPPeRPEFaLEPYetlfochlPofirEehbssagationt hrklgf f ect
may be presepted tpdhBequssn, tRAGnERCINEST sHBY DS BT PERL£Ge Oy n CPROSE A
new broadcast topic fromthe topics table 310. 1In addition, if nore than

one data sodfEe Peuzgai bLdpneifiertihe Euekdn80Becei vencéosattbmg it is

contenmplat e 1 er be onpted to, sel ect, one of the
availabﬁg dg éggéggéeéEEAgggPlgﬁ%ss%%ﬁ%ﬁggglﬁpﬁ?BPF%%g %98 is conpl eted
control passesdivissadi bgeopeiahi #06410. During sending operation 410, a
request to connect to the new data source is sent to a data channel proxy

25 controller. Agigrseeibednbel Qv EaepﬂatasphéﬁgeﬁePr@%wbgfﬂ%£§'&fr
a data recelver

nmanages data channel connections between data sources and
The new dat Bheharpefcast-based ndat bydieseninaglion ¢irel commemt ck02 obs| i nk

e L R

recei vdd. Aftere¢heisenthbugiopenationkALGitls a parent data source
502 transmitting common data content 504 to other child
data sources 506. The child data sources 506 insert or
replace data within parts of the common data content.
The modified content 508 from the child data sources 506

15 is then retransmitted (broadcasted) to the data receivers

106. This arrangement is similar to a syndicated radio
or television network, where programs are transmitted
centrally from a parent station and local broadcast
stations insert local content (i.e., advertisements)

20 during commercial breaks.

The data sources 506 are coupled to a data channel

proxy controller 510. The data channel proxy controller
510 is used to smoothly switch data sources 506 when
hand-off between two data channels is required. As

‘25 shown, the data channel proxy controller 510 can connect
to multiple data sources 506, but only the content of one
data source 506 is passed to the data receiver 106. The
hand-off controller 202, also coupled to the data channel
proxy controller 510, notifies the data channel proxy

30 controller 510 when a data source switch is necessary.‘
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- 18 WD 02/099983 PCT/ US01/ 46638 conpleted control is passed to setting
operation 412. In setting operation 412, the current |location table 302 is
updat ed awo oigo9sew data source is recorded in the data PONUSE1/46638
identification field 308. Once setting 5 operation 412 conpletes control is
returned to conditional operation 406. Wth reference nowto Fig. 5,

anot her enbodi nent of the broadcast-based data di ssem nation environnent
102 is shown. In this enbodi nent, data sources are arranged in 10 a tree

distributio work, Wih a parent data source 502 transm tting, conmon
data cont en{bu%g%gt & & néitr Oﬁ Iptfocc?ftsa%f UrEds 5‘3'86.%6‘%% c@ﬁ‘ﬂnﬁaﬁat ghgour ces
506 insert aatar eplaaceldatrdxw tdunt parlks 6ot ke coeryon @gatiatCeat eRt. The

nodi fied content 508 fromthe child data sources 506 15 is then
retransnitt 8@ @oR¢EECHSt &) 9 ttHhe dddea SPEEEEPe B8 F06 Lheki $har paBGement i s
simlar to oekndictal8dradRe Ant 8lBVSLIR ReEWAL er grans are
transmtted qentfﬁlI?Q?ion1a€ba;g;tes gtﬁo% anémggggfwgrggggégt£§stations
i nsert Iécaﬁw@ﬁﬁbéﬁg-(i.e., advertisenments) 20 during comrercial breaks.
The data sources 506 are coupled to a data channel proxy controller 510.

The data channel Igr @op imegrt o1 G hies pyssento isweothoy, swatrkhrdat a
sources 506 h - ot f ls IS requited, 25
shown, the é%?gﬂgﬁaﬁﬁglq%fﬁ%ﬁk%§§?}gﬁgeggg%oggg%gggnﬁgcga%gochﬁPPFéﬁe dat a

sour ces 506,tobdnddmiayet Waegentientthef date stdakamseudeeab86uirsepassedht o the
Gat o ool VAR TR, SOl ar 078l EREoupL 80,101 Lbe cat
10 510 adds a time delay to one or both of the data streams,
thereby synchronizing the markers in time between the two
data streams. Once the data streams are aligned, the
data channel proxy controller 510 switches the output

data channel to the new data source.

15 A further embodiment of the present invention uses a
speculative data channel connection controller 512 to
preemptively open data channels in the data channel proxy
controller 510 in anticipation of the possibility that a
data channel hand-off will be soon occur. In doing so,

20 the speculative data channel connection controller 512
helps reduce the latency costs associated with opening,

aligning, and switching data channels during hand-off.

The number of data channels opened by the
speculative data channel connection controller.512 may be
25 dependent on the position sampling rate and the velocity
of a particular data receiver. When the sampling rate of
a data receiver's position is much less than the rate of
change in the data receiver's location, there is greater
uncertainty about the data receiver's position between
30 location samples. Moreover, the greater the uncertainty

about the data receiver's position, the more data
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30 controller 510 when a data source switch is necessary. - 19 WO

02/ 099983 PCT/ US01/ 46638 During a hand-off process between two data
channel s,wDhe/998t a channel proxy controller 510 chooses &Cpaisat/4d6ns t he
data streans to switch data sources 508 so that the user does not
experience any tenporary ill effects caused by 5 switching. In one

enbodi nent of the present invention, nmarkers or cues are inserted in the
data streans of data channels to indicate where in the data streama data

source swit |.d appr Qari T a nnel _proxy_caontroller 10
510 adds_a_%?ﬁgwgg a9Q§8 g%eggrbggﬁﬁdopgtgggdg%ggs 58%@%? ¥’ffﬁé?]eby
synchroni zi egntthreldark809 .1 nThuae héatneetst hbe inverdat aeitteans. Once the

data strea re aligned, the data channel prox ontroller 510 sw tches
t he outputn%& §e8h§ﬁﬁeFaPBEFh€aﬁ§mP§ag esSHEEﬁngl Oﬂa%&PPhépdeﬁBSdinent of

the present nuavert b@nopgsasdatasphauhalisvacdata. chanaehigasreghion
controllgr 512 tqQ pre npt'vel¥ ogen data channels in the data channel
proxy cont PaMPer"8163FRr ahtPctpYEFoA25R ChEnPBssi BRERt YOt R&t CRSNEEt a

channel handnef Giwihbkrbe, senarecedr a hardeingesorid0 bHbewspacuhative data
channel connectiqn controller 512 helps reduce the | atency costs
associ at ed WetRCpENPRY, thal PYRPRG, C4n8PsRi CRAPRELl8ahg§eRdnnel8 during

hand- of f . Emaeauwe@aspftﬂatﬁogaanﬂ@b§ta@aegdtﬁgréhﬁssaseukakhée dat a
channel connectiogn controller 512 may be 25 dependent on the position

sanpl i ng ratecardornetval dereyreeriacpar theurareddehar ebenvels MWaen the
sampli ngo r ateelf todpdabgeh8aCh¥CENS 1B9PLEIBA LRafULH! 8584t PRR LB M at € Of
change in the data receiver's location, there is greater

can suddenly appear in a new data cell after the next

position sampling. The actual opening of the data

channels and management of these data channels is carried

out by the data channel proxy controller 510. For this

15 reason, the data channel proxy controller 510 includes
multiple input data channels from different data sources
506 and only one output data channel to the data receiver

10s6.

The present invention may also include a data filter

20 514 coupled between the data channel proxy controller 510
and the data receiver 106. The data filter 514 is used
to selectively filter output data 516 (A,B,C,D) from the
data channel proxy controller 510 and passes only a data
subset 518 (A,C) to the data receiver 106. 1In éne

25 embodiment of the present invention the data filter 514
is programmable by the hand-off controller 202. This is
achieved by the hand-off controller 202 introducing data
filer instructions into the output data 516. The data
filter 514 detects and decodes these instructions, and

30 filters the output data 516 accordingly. At this point,
it should be noted that the data channel proxy controller
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uncertainty about the data receiver's position between 30 | ocation sanpl es.
Moreover, the greater the uncertainty about the data receiver's position,

t he nore wWet0a/099980 WO 02/ 099983 PCT/ USOL/ 46638 channel s pagdibot/esob®e opened
by the data channel proxy controller 510. Thus, there is an inverse
relation between the sanple rate of the current |ocation and the nunber
of open data channels needed. The higher the 5 sanpling rate, the fewer
data channels need to be opened, and simlarly, there is a direct relation

bet ween t he el pgit u ne . ot her
wor ds, the ﬁ%?é un%e%?%?ggégﬁﬁgrggﬁé g&%ﬁﬁg?hgggﬁggg??%nggggﬁo%g?ﬁ
recei ver, th@2pporeddahe dhannéliiteny51@ meg¢dbtoechbodpededni gianti-ci pation

t hat the da%g rec ive% .c%n S ddegl¥ aggea in a newdata cell after the
next positidf §§§ﬁPF g " ThEsattalrt6p iﬁbOHP'tﬁé 48t BPecHahfel s and
managenent ebcthese dabaashanpehsihsregl ' 7edndodt sbys588 Halgychannel proxy
controller 510. For this 15 reason, the data channel proxy controller 510

| ncl udess mul ti phecbnput cdakasehanng! sef nomudib! erentedabpasour ces 506 and
only one output data channel to the data receiver 1 %. e present

i nventi on maybaresdlenvlittiénatiat ardaticest-Bos6d4debaptiedsbrineehohhe dat a
channel pro : e 10 the data receiver 106. The data filter
éxv£98£ﬁ8hk.@8? W??H re%?rg gaaFga%EG£?A?t§C;€% PEG

514 is used to Selecti y firteéer outpu the data
channel proayteontiol bee bi0 andlpassescobkymardatiatasstiseteb18. (AIf) to
the data receiver 106, In one 25 enbodi nent of the present invention the

data filterS8%2 apsepPBgiaffabl @ BYPEREIRARG- ORFacEREREVEEr1062. This is

10  within a data sub-cell may present only a portion of the
information broadcasted by the data source 104 to the
user. A data sub-cell is owned by the same data source
104 that owns the parent data cell 112, and is located
within the data cell 112. For example, assume that data

15 cell 118 is a data sub-cell of data cell 112, and that
both data sub-cell 118 and data cell 112 are owned by
data source 122. A data receiver 106 moving from data
cell 112 to data sub-cell 118 may provide only a subset
of the information broadcasted by data scurce 122 to its

20 user. Thus, when the hand-off controller 202 determines
that the data receiver 106 is entering a data sub-cell
118, a control signal is sent to the data filter 514 and
only that portion of the data transmitted from the data
source 204 pertaining to the data sub-cell 118 is

25 presented to the user.

In one application of such a configuration, a data
source 104 may continuously broadcast traffic conditions
for the entire geographic region delineated by its data
cell 112. Each individual traffic condition is further

30 tagged with control data indicating which data sub-cell
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achi eved by the hand-off controller 202 introducing data filer
instructions into the output data 516. The data filter 514 detects and
decodes twele/0prsiructions, and 30 filters the output dat2CFAGBOHE®6S di ngl y.
At this point, it should be noted that the data channel proxy controller

- 21 WD 02/099983 PCT/ US01/ 46638 510, the specul ati ve data channel
connection controller 512, and the data filter 514 may be enbodied in
either the network infrastructure as shown, or in the data receiver 106

as shown in Fig. 7 d. di_ scussed .bel ow, fi rs 51 By be used to
create datar’ ¢ -_ccéﬂrlss vﬁ]‘ﬁt%ian?f%ce&b# %a?’dc%sﬁ%asoeﬂé aétgt"?? di ;bsem nati on
envi r onmentred¥ velid i aefueiridnioe wgaicud aldfiag.sub-cedds twatra deldlayl2 may

i ncl ude one or nore data sub-cells. |n. such an, odi nent,, a.subscri bi ng
data recei VUGS IRY AR HiTR B P8l %&JST 9 Gy a:;iﬁporti on of

the i nforratd om bricpdoagtethbdyridie Wal aaseurdm 4 1o tdig-egiSeior A dat a

sub-cell is owned by the same data source 104 that owns the parent data
cel | 112, dmrfifsid dodtadnatviamireleieandatt® ddld deta T asdahil® assune

t hat data cell 118 is d ub-ce t | that both
dat a sub-céﬁeylfgeanldq'dat%%?%%%l%%réeénc;c\oi\[fnoelglaebx;a/ atlasligsu?(gggblzz. A data
recei ver 1Q6-dpmimate ot lcetd S wierdad alaub-0ed4cdllB 18 ipr ovi de
only a subset of the information broadcasted by data source 122 to its 20
user. Thus,eRRGed IR Hahd=23f controller 202 deternines that the data

receiver 106 is entering a data sub-cell 118, a control signal is sent to
the data filter BLF¥hd 6om yEIPaLCHITR iYn 87 VIRRIAD (3653 t%d from t he

data Sl(bur%sgg%f%ﬁ@i&g{@ ék?aﬁxlf'e‘?l dﬂ&f%r&eﬂdll]é]@ 350 to switch
data channels is shown. As before, this algorithm may be
implemented (1) as a sequence of computer implemented
steps running on a computing system and/or (2) as
interconnected machine modules within the computing

15 system. Accordingly, the logical operations making up

the embodiments of the present invention described herein
are referred to alternatively as o@erations, steps, or

modules.

The algorithm begins with receiving operation 602.
20 During this operation, the data channel proxy controller
510 is instructed to change the data channel being output
to the data receiver 106. This instruction is issued by
the hand-off controller 202, which determines when the
data receiver 106 travels outside the current data cell
25 112. After the receiving operation 602 is completed,

control is passed to conditional operation 604.

In conditional operation 604, the data channel proxy
controller 510 determines if the data channel requested
is already opened. As discussed above, the data channel

30 proxy controller 510 may open several data channels in
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execution of various subscription methods mentioned above
to establish a connection between the data channel and
the data channel proxy controller 510. These methods
include, but are not limited to, connecting, tuning,
demodulating, decoding, and/or other known
broadcast-based data reception methods. After the
opening operation 606 is completed, or if the data
channel was determined already opened at conditional
operation 604, control is passed to decision operation

608.

In decision operation 608, the data channel proxy
controller 512 checks if the data channel is being output
to the data receiver 106. If the data channel is already
being output to the data receiver 106, the data channel
proxy controller 510 requires no action and the routine

returns to the caller at return operation 612.

If the data channel is not is being output to the
data receiver 106, the output i1s switched to the new data
channel in switching operation 610. The switching
operation 610 may involve synchronizing old and new data

streams, as described above. After the switching
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data receiver 106 travels outside the current data cell 25 112. After the
recei ving operation 602 is conpleted, <control is passed to conditional
oper at i orwb6@®4/099983 condi ti onal operation 604, the data chamagluspt/escys
controller 510 determnes if the data channel requested is already opened.
As di scussed above, the data channel 30 proxy controller 510 may open
several data channels in - 23 WD 02/099983 PCT/ US01/ 46638 anti ci pation
of a hand- of f procedure If the data channel has not been opened, then

| i 6, 606, th
Gara channePEEoeted 105 L5y SRETHRPA" CRRNGR Br S0y SAOREr DOPCPo81ES That -

is, a conneot reachetenean at Ifeoﬁhataechawnahtandhtahﬁedataaddeﬁen@but@ﬁ@xy
controller is e tabklshed At this point however, the data is not yet
del i ver ed t6e HEPFat® thEcERVEFT186. TThE BpeRFRGTAPEr 84Ron 606 may require
the 10 execution_of various subscription nethods nentioned above to
establ i sh a connéé&t Fé9- bngééneﬁﬁ@Pgaﬁa eraansecapdert hB6dat a channel proxy

controller alfccfBesectPbiogne LpeLUde. ;RYENRIANOL LhBLhed bRs gOBOECLI NG,

tuni ng, denodul ating, d I ng, or ot nown Foadcast -based data
reception neehedyerAﬂpérinhéudepealmgcmpecantonlﬁéﬁ 782cbaplinged, or if the

d h I det d d t dit I t 604,
Control 1o BASSERSCH d2BrSPHROGAG: ALTORY D8, 96 PnnaBETEi BASOpERAL|on 605,

the data chappehepoexy 71000t 1ALl €705h2meRock3oi f st RenHatacghapnghei s being
output to the data receiver 106. If the data channel is already
or more input devices 712 (such as a keyboard, mouse,
10 pen, etc.), one or more output devices 714 (such as a
display, speaker, etc.), and a position sensor 716. As
mentioned earlier, the position sensor 716 may use a
variety of locating techniques and technologies, such as,
but not limited to, cell/sector, micro-cell, global
15 positioning satellites (GPS), time difference or arrival
(TDOA), angle of arrival (AOA), and hybrid locating
methods and technologies known to those skilled in the

art.

The program memory 706 includes computer readable

20 media for executing the hand-off controller module 202,
the data channel proxy controller module 510, and the
speculative data channel connection controller 512.
Furthermore, the data memory 708 includes computer
readable media for storing the current location table

25 302, the topics table 312, and the data source table 314.
Depending on the exact configuration of the data receiver
106, the program memory 706 and data memory 708 may be
volatile (such as RAM), non-volatile (such as ROM, flash
memory, magnetic memory, optical memory, etc.) or some

30 combination of the two.
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bei ng output to the data receiver 106, the data channel proxy controller
510 requires no action and the routine 25 returns to the caller at return
oper ati orwb612/099983 t he data channel is not is being output PCa/UShe46688t a
recei ver 106, the output is swtched to the new data channel in swtching
operation 610. The switching operation 610 may invol ve synchronizing old
and new data 30 streans, as descri bed above. After the switching - 24 WO
02/ 099983 PCT/ US01/ 46638 operation 610 is conpleted, the data receiver 106

beings to recei f : nne r Is returns
to the caller atT%%eg%ﬁ% c%grgétk{égnq’?\%zg%}c%u%%g’. g?!brg’%%g%gﬁr"plr%#%l %tr a
recei ver 1088 Guritergy at ety tite prietenRE meeetiven,i sisltromaveThe dat a

recei ver 106 includes a nicr ontroller 702 having a rocessor 704,

pr ogr am merfiSFL7EE,/ %%%@%r&l%,neimde Crormé fn?l%.r Y& /1 O menory
710 is conngglad @RI HIIE HoRphrdgHices Fldusuedieas oca keyboard,
mouse, 10 pen, etc.), one or nore output devices 714 (such as a display,
speaker § etasldresmad HoEHTE FPwERsol 014N Ade kanrdsesd Easiecedatehe
position sepnsor 716 .nay use . [i.e of lQcati e j nd

t echnol ogi € l,ssseﬁnclﬁlaécsl, beﬁi%lnootn\ﬁ?elr{r% El)g 't o,ﬁ%elttlu?%eltg’t SI?,U %}é?rsc})g-%cel |, gl obal
15 posi ti onjgiFispireld idesrddiS)e Hricmeladistf elegrcenora gamtialulaciDed), angl e

of arrival fg@m , and hybril\%fvlé?cati n met hods and, t echnpl ogj.es known to
those ski | I%F Tt FHCTaAS _p%’nocgqﬁ%ﬁln e For a?é(éoler?cla& £Toput er
readabl e 2 udizs fiasl 1exes uliqig d1heldtand-noffangortirfdld rem thfdutmes , 202,  t he
data channel proxy controller nodule 510, and the . . .
10 including software programs and programming information
in the form of data files. The data receiver 106 may
also include a modem 722 which provides wire-based access
to the data sources. In other implementations of the
data receiver 106, the modem 722 might be replaced by a
15 network card or other type of port/receiver which

provides wire-based access to the data sources. The data

receiver 106 also includes a data filter 512.

The hand-off controller 202 in the data receiver 106
carries out a hand-off process in much the same manner as
20 discussed above. Using the position sensor 716, the
receiver's location is compared to the current data cell
range stored in the data source table 314. If the
receiver's location moves outside the current data cell
range, the data receiver subscribes to a new data source
25 found in the data source table 314. It is contemplated
that information about the broadcast-based environment,
such as data entries in the topics table 312 and data
source table 314, may be pre-stored in memory or encoded
into data streams received by the data receiver 106. The
30 data filter 514 may also be programmed by the hand-off

controller 202 using data sub-cell information stored in
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specul ati ve data channel connection controller 512. Furthernore, the data
menory 708 includes conputer readable nedia for storing the current

| ocati on walkme9®83 302, the topics table 312, and the dat aPsaursos4deadl e 314.
Dependi ng on the exact configuration of the data receiver 106, the program
menory 706 and data nenory 708 may be volatile (such as RAM, non-volatile
(such as ROM flash nenory, magnetic nenory, optical nenory, etc.) or sone
30 conbi nation of the two. - 25 WD 02/099983 PCT/ USO1/ 46638 The data
receiver 1(}(@@& udes. a proadcastyfieceivgr 18 (such as a satellite dish,

RF receiver, mcrowave receiver, nulticast |istener, etc.), and one or

nore tuners 72 i ; d r | : ssses of
dat a sources 10%% #%eetd[ﬁhgqa%?a%%%gelﬂgﬁga &S%Jgglg}ﬁa%tq{no%ﬁ\%ronnent
102. The tymerseM20] noyr eirmordd gl eldl tus edeiore ardbathcastimEiteni n a
particul arized, format. such. as G di_gi VA" d audi o data,
as well as gllsf arfOtdaJtﬂg‘einn&en%ﬁtyo %D%Ef%ﬁe&n 5dffeigfrernsc,%l 1 ilnlc %I% sof twar e
prograns anchysograminghaforamtseontoim diwefarad ofardhtaHer es. The data

receiver 106 . also include a nodem 722 i ch pr.ovides wWre-based access
to the dat d“%%ﬁ%l]c%as.lqw SHHEr 3t ehEht anﬁ%%;e g%o%nlgoledajt%vlrle%e% \G}Def 106,
t he nodem 722e mighte beca@piraped bha dfbortmwerds chrstlorsesd hesrd ype of
port/receiver which pO[)eovi des wre-based ac ess%to t.he daéta sources. The

h

data recei ¥ SHEIHRRLS D UL 119 (35° 5P HHE hahd- of f control | er
202 in the ghatgcieles vef 6 ircwdit Ben cand ai thandadfiqulocessl icammh t he
sane nq%nertc?sthezroebd;f SeCnua Sleed o Oélz?s' S iﬂ'@ec} hien q: Sei tairqcn tsoe Seosrt 716, the
utilize the invention in various embodiments and various
modifications as are suited to the particular use
contemplated. It is intended that the appended claims be
construed to include other alternative embodiments of the

15 invention except insofar as limited by the prior art.
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receiver's |location is conpared to the current data cell range stored in
the data source table 314. If the receiver's |ocation noves outside the
current daf@00egs range, the data receiver subscribes te@E/V4EBEa source
25 found in the data source table 314. It is contenplated that information
about the broadcast-based environnment, such as data entries in the topics
table 312 and data source table 314, nmay be pre-stored in nenory or
encoded into data streans received by the data receiver 106. The 30 data
filter SW al so be progranmmed by the hand-off controller 202 using
data sub- Fnformation stored in - 26 WO 02/099983 PCT/ USOL/ 46638
menory or received in data streans. The foregoing description of the
i nvention has been presented for purposes of illustration and description.
It iQ0not intended & andtth@X hBrstdaki verimog ldatia dthweedns nvetredonitedt he
preci se form di scl ose nd ot her . nodifications and ar ic%i ons?a@é/d be

c

a
possi bl e §h T9RHE 'of 2t N HBovE T Rt MgeCSTHE eifbotli et S i sl osed wer e
chosen anghlesesd beh dt ostlesntiordheséntex piied mdtieod promet b &sgof t he

invention and its, practical plication 10 to thereby enable others skilled
inthe art to %%é%’g)lriﬂiaii%e”?ﬁeé?%e(ﬁ?%nrqw(@aﬁﬁso %baoa%%%s and
various - gaslifd et onsg@snAare suited to the particular use contenplated.
It is _intended that the appended cl ains fglFIacon trued to include.other

al terdat i ve erdRBIHEM £ ofeePRd 192 FHvent L AQRASTASY & 3T %i ted by
the Priorg@sdrapidic M0 099983 PCT/USOL/ 46638 CLAI NS

subscribing the data receiver to a first data source
when the data receiver is located at a first receiver
position within the first data cell range, the first data
30 source broadcasting a first data stream across a first data
channel, the first data stream being categorized by a topic
subject;
detecting when the data receiver is located at a second
receiver position, the second receiver position being
35 outside the first data cell range and within the second data
cell range; and
subscribing the data receiver to a second data source
when the data receiver is located at the second receiver
position, the second data source broadcasting a-second data
40 stream across a second data channel, the second data stream

having the same topic subject as the first data stream.

2. The method of claim 1, wherein detecting when the
data receiver is located at the second receiver position

further comprises acquiring location coordinates of the data
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20 1. A nethod for delivering data streans categorized by topic to at

| east one data receiver in a broadcast-based data dissem nation

envi r onngi@to2/0bdvg3 met hod conprising: defining a first dat @caaidoinénge based
on a first geographic region; 25 defining a second data cell range based
on a second geographic region; subscribing the data receiver to a first
data source when the data receiver is located at a first receiver
position within the first data cell range, the first data 30 source
broadcasting a first data streamacross a first data channel, the first
dat a stréﬁﬁ%ﬁéﬁﬁb categorized by a topic subject; detecting when the data
receiyer is |ocated at a second receiver position, the second receiver
positf'on being 35 outside the first data cell range and within the second

data cell range; d subscrj bi t t (Y e, source
when t he dat ang'ece?ﬂber Wegcaoo%a%fggs%%]ﬁ?@ gﬂe}{:eg%gnr g:ee%e\c}:e%ﬁ%om t g%{,@t he
second dajat$ ors el W oade asddatged, secune shtendi(resteissan geevssien second
data channel , the second data stream, .having t sane_topl pbj.ect as the
first datPBtPLAmORIERS fetTRAF bFY T m TS nﬁgrreecfénﬁfaeeﬁ)g%gslfn%{pé en the
data recejier tise | pradtedsaia tdel Secongk r ecei ver position further conprises
acquiring location coordinates of the data - 28 WD 02/099983

PCT/ Yyg01/ 46638 receiver. 2 3. The nethod of claim 11, wherein detecting

when the data receiver is |located at the second receiver position
4. The method of claim 3, wherein detecting when the

data receiver is located at the second receiver position
further comprises comparing the second receiver position

with the second data cell range.

15
5. The method of claim 1, wherein subscribing the
data receiver to the second data source further comprises
opening the second data channel.
20 6. The method of claim 5, wherein subscribing the

data receiver to the second data source further comprises

coupling the data receiver with the second data stream.

7. The method of claim 1, wherein subscribing the
75 data receiver to the second data source further comprises
synchronizing the second data stream with the first data

stream.

8. The method of claim 1, further comprising:
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further conprises conparing the second receiver position wth the first
data cell range. 10 4. The nethod of claim 3, wherein detecting when the
dat a recewrn/dosegbocat ed at the second receiver position gartdeeaecd3®npri ses
conparing the second receiver position wth the second data cell range. 15
5. The method of claim11, wherein subscribing the data receiver to the
second data source further conprises opening the second data channel. 20
6. The nethod of claimb5, wherein subscribing the data receiver to the

second data souyrce further, conmprises.,-C | i n t isver with the
a%g?%g ~GR1d %%%g%,%%hga data regey

second data st ning fnd ¢l ai'm érein subscribing the 25
dat a receigeygrda@Hile reedond daida source further conprises synchronizing

the second data streamw th . the first data str 0 f claim
1, further corrpﬁqjsq‘?fdtvewy gértl W&@@gfcﬁ%‘ﬁ %%g]f/ %ggggﬁ ggl;e:ﬁnf&r% a data
sub- celll rpRge hasedan iz hidadedgedgdphitter egitan subndedd! eerioeel y
filtering the second data stream when the 4 data receiver is |ocated

wi thin the data sub-cell range. 9. The nethod of claim1, further
conprising: determning a probability distribution based on a position
sanpl e rate of ¢ he daid MeagRivert crgdirdd prieempicry elopropening t he second

data channel bascd on_the probabil iy oSty iy Hheeleme hod of

position sample rate of the data receiver; and

10 preemptively opening the second data channel based on

the probability distribution.

10. The method of claim 1, further comprising:
determining a probability distribution based on the

15 data receiver velocity; and

preemptively opening the second data channel based on

the probability distribution.

11. The method of claim 1, further comprising setting

70 the second receiver position to a constant value.

12. The method of claim 1, further comprising adding a
position offset to the first receiver position and the
second receiver position.

25

13. A computer-readable medium having

computer-executable instructions for performing the
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determning a probability distribution based on the 15 data receiver
vel ocity; and preenptively opening the second data channel based on the

probabi | i two @igedggsbution. 11. The nmethod of claim 1, furtherr/cHingdssi ng
setting 20 the second receiver position to a constant value. 12. The

met hod of claim1, further conprising adding a position offset to the
first receiver position and the second receiver position. 25 13. A
conput er -r eadabl e nmedi um havi ng conput er-execut abl e i nstructions for

performng t - 30 9 .PCT/ USO01/ 46638 operations recited in
O St hadod T |

claim 1. roa ase at a "di ssemi nation system conprising: a
first data source having an associated first data cell range defined by a
first geographic region and an associated first data topic, the first data

sources10 ConfhgyreQX%)J%#%%gﬁgﬁééﬁéidéﬁa(gygieﬁﬁkg%qb C'g %éﬁfirSt dat a
avi ng Ition and

channel’; a data Tt'ecel ver i'ng a current receivér posi
subscri bi npntprithiendd rst data source; a second data source having an

associ at ed second.dat.a . 15 cell_ range .defined h 0 hic region
and an associ at ed-'sec§ adgtoélrtc(?pik%dvnlantgctﬁnng'lst%éﬁfalsc%gf%gar%gc ?{)%Pac, t he
second datcelSlowarege aidffiigurdedyt @ Mricadc astocrapddendedgtoar asid eam acr oss a

second data chanQ§I' nd .a nd-of f. controller configured to subscribe the
data 20 PEEHISETTD fﬁfé%@@%ﬁd t(?é’tlac’sgch"rec TS 8 T SCHTCS ecei ver
10 configured to broadcast a first data stream across a first
data channel;
a data receiver having a current receiver position and
subscribing to the first data source;
a second data source having an associated second data
15 cell range defined by a second geographic region and an
associated second data topic matching the first data topic,
the second data source configured to broadcast a second data
stream across a second data channel; and
a hand-off controller configured to subscribe the data
20 receiver to the second data source if the current receiver
position changes from the first data cell range to the

second data cell range.

15. The broadcast-based data dissemination system of
claim 14, further comprising a data channel proxy controller
having a first input coupled to the first data stream, a
second input coupled to the second data streém, and an

28 output switchably coupled between the first input and the
second input, the output being further coupled to the data

receiver, the data channel proxy controller being configured
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position changes fromthe first data cell range to the second data cell
range. 15. The broadcast-based data di ssem nation system of claim 14,
further compiieiddg a data channel proxy controller havi ngpE/ddoiaéess nput
coupled to the first data stream a second input coupled to the second
data stream and an 28 output swi tchably coupl ed between the first input
and the second input, the output being further coupled to the data
receiver, the data channel proxy controller being configured - 31 WO

02/ 099983 T LSO 49038, L0 WG th1e Quiul g, amhefd kcdipput (o the
second input i e current receliver position changes fromthe 3 first
data cel | imgnge it tthe cevendt dEtceiosld pomidd.onl €halige shrivade ddte based dat a

di ssenmynatd.qn ,syst.em of |_ai fuyrt ri_si a ul ati ve data
channg}; cfolrﬁsrtol ‘—’letr‘ﬂ’l ccoen]T]i Sr&re% gtf)}j grhe%err%%{o\?éo%g&r?%tg%e Igagl ond data 15
channel based on a probability distribution of a position sanple rate of

the data receiver. 17. The broadcast-based data di ssem nati on system of

claim14, furt c risi ) i dat. l. 20 | ler
configured to l|C;L$6re'errp ive rfggﬁgrls%{)ﬁ)(eé%seg%%agada lgss(é%ﬁg%%é&bé%ﬁ}%nﬁ Af
probabi | i toj adinstird bufirmdrheof ddwematiang reecgiamrlatelvecidata kharktesl

br oadcast - baged at a di stsen‘i n%gi on_s 25 claiim 14 fur& ha(-zarta

S o) =1 GO JP %@%ﬁgpige ¥ \CRER tq Se qtl
conpri si nG& H 19BN Qe £ 1T e ecth vEIY 111% §°THe sécond dat a
st r eamswhemdrhe dadased eaeiav errdmdiddiatye diid ttrhiilbutd cdhateef sulpaesitdiarange, the
data sub-cell. range bei based on a third geographic region. 19. In a
corrputer-rséé%{ltﬁera%eedicliérnr]cﬁjfviﬂf?&astr@rcéﬁweﬁ‘ereon a data structure for use in
a hand-of f process ‘

17. The broadcast-based data dissemination system of
claim 14, further comprising a speculative data channel

20 controller configured to preemptively open the second data
channel based on a probability distribution of the data

receiver velocity.

18. The broadcast-based data dissemination system of
25 claim 14, further comprising a data filter configured to
selectively filter the second data stream when the data
receiver is located within a data sub-cell range, the data

sub-cell range being based on a third geographic region.

19. In a computer-readable medium having stored
thereon a data structure for use in a hand-off process
between data sources within a broadcast-based data
dissemination environment, the data structure comprising:

34 a primary data source identifier field identifying data
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bet ween data sources within a broadcast-based data dissem nation
environnent, the data structure conprising: 34 a prinmary data source

i dentifiewdixapshgsdentifying data - 32 WO 02/099983 PCT/pda@ldodabs3s
sources within the broadcast-based data dissem nation environnent; a data
cell range field coupled to the primary data source identifier field, the
data cell range field 5 describing geographical ranges of data cells
controlled by the data sources; and a comrunication link field coupled to

the primary data saource,identifier field.{he comrunieati-endn nk field
descri bi nﬁ%&ﬁca?,scﬁq 2% s fh%r %irggéifé\%srjlcg%g%tead st reans ?r omthe 10 data
sources. 2owitwendatty structure of claim 19, further conprising a topics

field, the topics field.identifyi t I roadgasting.dat a
categorized by aad@oﬁ%%%loﬁatgg%&?l%f%'éoﬁg%tqgecs%t rtttg]cet %(r}g%% yl(ﬂzll aim 19,
further coeWHdesiitEnta Matra friedei,varhd derits fdedrl fraeloe ifdexdd fyi ng dat a
receivers wthin the broadcast-based data di m _nati_o V] nt; a
| ocati on idr?fstﬂrr?'gqji% qqoéqr&p?&fﬁqedfatnc?et%eo%a zcea r&eégéisve%roq%%gﬁ%éfcl{ eB field,
t he | ocat itgie igdter nedurded;i elrdl descri bi ng geographi cal | ocations of the
data receivers; and a secondary data saurce ijdentifier fiel.d coup to the
30 | ocation i nforFRiEEH 43 E W ]tjﬁg( ?Le]ceg]rfgiacﬂ)lp eta; tsooﬁrhcee Phldént f%agérja field
i denti fyi ng, data spunicesi sulsiidedtd dymmirhieadaton recsd \fresl.d
describing data channels for receiving data streams from the

10 data sources.

20. The data structure of claim 19, further comprising
a topics field, the topics field identifying data sources

broadcasting data categorized by a common topic.

20

21. The data structure of claim 19, further
comprising:

a data receiver identifier field identifying data
receivers within the broadcast-based data dissemination

25 environment;

a location information field coupled to the data
receiver identifier field, the location information field
describing geographical locations of the dafa receivers; and

a secondary data source identifier field coupled to the

30 location information field, the secondary data source
identifier field identifying data sources subscribed to by

the data receivers.
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33 WD 02/099983 PCT/ US01/ 46638 22. A nethod for handing-off a data
receiver to a data 15 source in a broadcast-based data di ssem nation

envi r onmewo o203 dat a recei ver having a current receiver gaqggdoragszand
receiving a current data streamfroma current data source, the current
data source having a current topic and a current data cell range, the
current data cell range being defined 20 by a geographic region, the nethod
conprising: acquiring the current receiver |location of the data receiver
conparing the current receiver location with the current data cell range;
and 25 if the current receiver location is outside the current data cel

range: searchi for a pew.data sour hayin i d.pew d cel
range enconpasggng éh@egﬁ?ge P 3%%%?6 r8¥gc%t?%%agﬁ%8%%9%§s%§i§Qe§£§ata
t opi c13mat ghiinget ha 30bcurdeasttbpsed dhtredhssbrinehlidat ensburueebtEpadcast s

dat t dat h | ; d_subscri bi dat
ool ver EBet HECROREOAT Ao SB0T £BY 30095 S the RECRBAL oF BT &1 W25 Suher oi n

subscri bi pgctheingdabacueeehvedata theecamwrdanaasourcent udaher soompei ses

opening the new data channel. 24. The nethod of ¢claim 22 erei rchin
for a gneﬁb@a?&r§8BFcQa?BrFHBFCSOHﬁV?EgsacSHﬁﬁ?Pﬁgg?ﬂéccﬁ &2%tc99§§8%m0 )

02/ 0999834REE/ USA1/ 46638, tmEetuerehecantanceilhrihee newidat de€ehkdrange. 5
2> ﬁﬂ? ngghgdgggg%g%%qkzgégyggte%ﬁesgg ﬁghbtggpggging:
acquiring the current receiver location of the data
receiver;
comparing the current receiver location with the
current data cell range; and
25 if the current receiver location is outside the current
data cell range:
searching for a new data source having an
associated new data cell range encompassing the current
receiver location and an associated data topic matching the
30 current topic, wherein the new data source broadcasts a new
data stream across a new data channel; and

subscribing the data receiver to the new data

source.

35 23. The method of claim 22, wherein subscribing the
data receiver to the new‘data source further comprises

opening the new data channel.

24. The method of claim 22, wherein searching for a

new data source further comprises comparing the current
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data receiver to the new data source further conprises coupling the data
receiver with the new data stream 26. The nethod of claim 22, wherein
subscri bi W@ ¢2we99830 data receiver to the new data source fpahiefi/16638Pri ses
synchroni zing the new data streamwith the current data stream 27. The
met hod of claim 22, further conprising: 15 determining a probability
distribution based on a position sanple rate of the data receiver; and
preenptively opening the new data channel based on the probability

di stribution. .20 28. The neth cl.ai h risin
deterniniﬁ&cﬁlﬁF5b§&q tﬁﬁnd%%?gighfig%hggééa %%ﬁghggngggg rece?ver

vel ocity; and preenptively opening the new data channel based on the
probability distribution. 25 29. The method of claim 22, further conprising

addi ng. a positjon fset .to th rrent,receiver | 281132 heVO
02/ 096983 Per/ 8501 dia=500 R oaier? e stie nedr i ARy
conput er - geeutraldled vigrs ttouthieconewl diatpesemeend utribe ropOMREiLERS recited in

claim22. 31. A data receiver canfigur. rese streamfroma
data sour Gé)uiptjrlélgortg’a?déffg:ta- 5553&‘7&5?3’1%%’ E?lsegél%%ngttait%ngg%\%ia%nrrent to a

user, the data receiver conprising: a position sensor configured to sense
a current geographical location of the data receiver; a broadcast receiver

configured to Eﬁﬁel¥E<§&§§ﬁﬁgp%f claim 22, wherein subscribing the

10 data receiver to the new data source further comprises

synchronizing the new data stream with the current data

stream.

27. The method of claim 22, further comprising:
15 determining a probability distribution based on a
position sample rate of the data receiver; and

preemptively opening the new data channel based on the

probability distribution.

20 28. The method of claim 22, further comprising:
determining a probability distribution based on the

data receiver velocity; and

preemptively opening the new data channel based on the

probability distribution.

25
29. The method of claim 22, further compriéing adding

a position offset to the current receiver location.
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15 data streamfroma current data source, the current data source having

a current topic and a current data cell range,. the current data cel
range bei wp aabsased by a current geographic region; a datPCTgicRenaes3sabl e
identifying data sources, data cell 20 ranges, and data channels within

t he broadcast-based data dissem nation environnment; and a hand-off
controller configured to subscribe the data receiver to a new data source
listed in the data source table if the current geographical |ocation of

the data 25 recgivep I8 gulshdechheneur rent Aahaveshl range, the new data

source havi ng an  associ new data cell range enconpassing the current
geogr aphi camphteaticoecoftable dasirucséenvefoangcahosssnei 4héd data topic

mat chi ng the current _ topic. :30 . The data receiver of claim31, further
conprisinﬁpe§€%LﬂBSOff6§8§§31§C$%6§81?26638 a topics table identifying
data sources within the broadcast-based data di ssem nati on environnent
broadcasting data streans with a common topic. 4 33. The data receiver of

CLaLm 3L U CATRLLS Mecd et Ao B0d $iadask oukkal | ef

configured to enptively opén the secon hannel based on a
position samelagn rfatceen of dahte datarceedei webrodOlcdst-Pasedatdatieecei ver of

L M3, LR SR L0, QUL U0 SR Gk gamuni cat e
comprising:
a position sensor configured to sense a current
geographical location of the data receiver;
a broadcast receiver configured to receive a current
15 data stream from a current data source, the current data
source having a current topic and a current data cell range,
the current data cell range being defined by a current
geographic region;
a data source table identifying data sources, data cell
20 ranges, and data channels within the broadcast-based data
dissemination environment; and
a hand-off controller configured to subscribe the data
receiver to a new data source listed in the data source
table if the current geographical location of the data
75 receiver is outside the current data cell range, the new
data source having an associated new data cell range
encompassing the current geographical location of the data

receiver and an associated data topic matching the current

topic.

30

32. The data receiver of claim 31, further comprising
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15 35. The data receiver of claim34, further conprising a data channel
proxy controller configured to couple the new data streamto the output
devi ce i f wiohe/ooe88ent geographi cal |ocation of the data rrEg@IStencd3s
outside the current data cell range and within the new data cell range. 20
36. The data receiver of claim31l, further conprising a data filter
configured to selectively filter the current data stream when the current
geographi cal location of the data receiver is within a data sub-cel

range, "the €apA 25 1 alder/AT98 e DIRERR Futhlinehle 9e00r aphi o
regi on. -
g broadcast-based data dissemination environment broadcasting

data streams with a common topic.

33. The data receiver of claim 31, further comprising
a speculative data channel controller configured to
preemptively open the second data channel based on a

position sample rate of the data receiver.
10

34, The data receiver of claim 31, further comprising
an output device configured to communicate the current data

stream to the user.

15 35. The data receiver of claim 34, further comprising
a data channel proxy controller configured to couple the new
data stream to the output device if the current geographical
location of the data receiver is outside the current data

cell range and within the new data cell range.

20

36. The data receiver of claim 31, further comprising
a data filter configured to selectively filter the current
data stream when the current geographical location of the
data receiver is within a data sub-cell range, the data

25 sub~cell range being based on a sub-cell geographic region.
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