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FIELD 5 The present invention rel atg j I tion dissem nation
systens, and wongoempscifically to iﬁ@ﬂlwmﬁlﬁﬂﬁand- of f i nporaseicReds- based
data di ssem nation environnents. 10 Nearly everyone/uses

br oadcast - based i nformati on systens toléé€ei ve i nformati on and
entertainment in their day-to-day lives. For exanple, radio and tel evision
stations broadcast nusic, pictures, and news prograns across the country
to radios and television sets. 15 Broadcast-based systens are typically
characterized by a single datBATHRWGRCE HAWD+QEE i1y A nf or mati on to nany
data receivers. Unl iBROADOASTrBHSED tDATAs POASEMINARIOMN ENVIIRONMENT sy st ens,
information in a broadcast-based system in general, travels in one
direction froma 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 t BECHRICAT &UdELPer before sending nore information. The

" one- way" pagh of 'n{‘ﬁ’é r@és%rﬁtf Eﬂﬁﬁﬁ%nd%ﬁates to information
dissemination systems, and more specifically to data
source hand-off in broadcast-based data dissemination

environments.

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 informatiom from the data
25 source to the data recelver 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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25 source to the data receiver of a broadcast-based system enables

i nformation to be sent to many subscribers in a relatively quick 2"?

i nexpensi ve manner. Although this attribute enables efficient trgg Y 20051
i nformati on, WeM208WEet No. YOR920010347 - 1 |1 iii Il iiirCcro00£838\0
02/099983 2 2 NOV 2005 PCT/US01/46638 subscribers within the system give
up the flexibility of choosing the arrival tinme and the individual content
delivered over the broadcast channel. Because of this tradeoff between
efficiency and flexibility, broadcast 5 systens are generally arranged to

provide differeBubdatie,anydhifrent sahdnchepnels i Eekibigvarded needs
and preferences, of its audi ence. For ‘instance, nany radio statfons focus
their broadcast CBROS I &HEr pEravah bime jandethetindinisluad memtentsports, or

country nusic. 81 Deeesillion@r0Bhi MgV t:ﬁéﬁr?élb.a“%eic%h%%eté‘ﬁsthfédgp
elr raadl o

| i steners choose_t he e, of programto receive by tuning

receivers to thEF?Q%Q%t%/&EFé’SeEt% Forencihgad tlewikd hitsw ehspaderstot have

direct contrdl eyetemdiamreogeastadiy enctandatiacenalae QRl¥etbs: faggdom to

choose 15 anot hgr%ld a cha isten to. In general, data signals of
adcas

se her o dpia phannel Lol e -
traditional bro : ﬁ£§e§ PR PIRRGS EoyRednE i varaed reedd anfeogr aphi c
broadcast rangepr¥fmrereesubscitbesudieanel.s raeyiond dnde, dahay St ' S
broadcast rangegsya: NGW 3EAs their broadcast on a specific area of
interest, such as news, sports, or country music.
10 Depending on individual tastes and interests, radio
listeners choose 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,
1f 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 hmaintain
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



20 source covering the | ocal geographic area nust be selected in order to
mai ntain data reception. Mreover, if a subscriber w shes to cont? Qugy 2005
receiving simlar data content, the broadcast system nmust be searched to
find a | ocal We289%8ur ce provi ding such content. For exanAcT/usBh4dsis a
radio tuned to a country radi o station noves too far fromthe radio
station, the signal will becone too weak and a new radi o station nust be
selected to naintain radio reception. Furthernore, if the |listener w shes
to continue listening to a country station, he or she may 30 have to

search the radi gebandih® Ediid s2RAE Ne4t £ QU )bnesg%&%ht%ggg%ﬁiégtcom ng

of traditional brogdcast-based i nformation syst ul'ty in 2
2 NOV 2005 WO 02PO888B3 PCT/ USO1/ 46638 receivi ng consi stent data from one
geographic region to_ anot her. Cﬂe known net hod of continuously carrying on

a communication |inRP%rSRegebhot PF RrdiRNsuAY | @3Fnyingnanoff. Hand- of f
is typically assognahecatidh 160kl Btaf rdflopphonesgosmuni ¢cathgq. A cellular
t el ephone network typjcal i yi.des a geographic area into a cellular
grid. A basg sE‘é‘PPoﬁPJEbnt*l»%ﬁ"g'o\réEl’e?)h‘b‘fP Cégﬂrﬁfuﬁﬁﬁ%&ﬁr?éi Withi felbakar cel |
in the grid, antelepbbesscpirunésatddhi nraceellhldd tarphont aggyseeei ve data
to and fromthe ! e . station. Wen a wre|less pho hysical ly
crosses a cell tgghﬁag}ﬁqéﬂﬁiﬁﬁv%sg?%gEféﬁ&ﬁ gaff TQFQI%ECGEEHEagh%r 'se
station in the 6| dagel $takiiswornettsls rerhephenphooenarntaaiohaseistiaii on in
the new cel | !akgs,ouels GO GALE 0Nl %s Wi Bs L NG, AANGS (DL S, PLOCRSS 1S
d, 1f all goes , O Wi T ho

referred to_as “handing-off" af ccurs t he
phone user &Qer tkABGRHY anthtreceive drippde agd Toom Hhe geél! sthasehone cal

appears as a CORtLPYONS GNUREGt LhPPeless 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. BAnother 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



to the party at the other end of the line. 20 The type of hand-off

descri bed above is generally referred to as a horizontal hand-off. V9M5
type of comrunication hand-off called vertical hand-off has energed in
recent 'years. Wh&@/8¥htept of vertical hand-off is simlar serybiugent al.
hand- of f, except that 25 comrunication 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

| arger overlapping unbrella cell is wused to cover the distances between

bui | di ngs. Whenc@nsgrggpi$@_user enters or | eaves a building, the
connection between the user's wireless phone is smﬁtched over to the

area' s base station mhbtigss H-HBRICRYCE h@ra\ﬂi't%nglzb ingwgagg 099983
PCT/ USO1/ 46638 cogversgtlon Anot her drawback of tra |t|on
br oadcast i ng- bad84° ?mﬁM%ﬁ?m§y§§eE%?%Fs1PﬁéﬂﬂlthakﬂIanVuda provi de

specific |nforHBPEODfi@Jiﬁﬂdﬂhdﬁaohheaiﬁﬂﬂédp%baEhéfﬁﬁk (fﬂl EQe

|i stener's | @cati on. ur.ni to,the exanple ara ener
travel i ng ac?ossrguﬁ?ag g&%P@ {?R§QH°§ten8?t¥%ﬂﬁnﬁaﬁonﬁéﬁesxambl@

listening to adﬁeatr&dim]MmstkmatftﬁatéMﬂMgtb@@&sywéfuﬂbédéas%qHﬁé bl ocks
of his or her Igﬁ tiP Ygth current, radi.o 10 broadcastin ods, the

| i stener nust |IS  MaY, 8rﬁ¥&?§ﬁ? t5h048c %?t?R#WQNSOradlo station, no
matter how |rréﬁ@@%&m81ng|qx tmafﬁﬂcIaaﬂdaMansE%fKHiﬂstﬁ Ghub NVENTI ON The
present inventign,agddr e mention 15 Ilnltatlons of
traditional groad%astcgz % %gtggp ssenlnatlﬁhtg9§F§ﬁ@ b?agéachlng a

met hod, sys %ﬁﬁﬂQGaW@§hﬁ@$,Hdﬁdﬂngteﬁércmusx NeEGeeeEs 41 a

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 limitations 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 recelver 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



br oadcast - based environnent. Data receiver hand-off is carried out between
data sources in different data cells 20 broadcasting infornmation of ihe
same category. Furthernore, data cell ranges are based on geograp@ NOV 2005
regions rather than signal strength coverdge. Briefly stated, the hand-off
process involves acquiring the current receiver |ocation of the data

recei ver and conparing,the recejver location with a current data cel
range. |f thgégﬁryggtE?egngE?wl%%g?i%ﬂufgeoutside the current data cel

range, a hand-off Tong|olerageaiiches i Brosvhdatia @oWics ensorPassi ng
the current receiver location coordinates and having an associated data
topi ¢ 30 nat BAFAGIt herclaldmenisly dathcatsepuw datesomired ilsy topnd, tbhe
hand- of f congg ol ubsgLi b he -4 .2 2 2005 - 5. receiver to
t he neM/dataggouggéégThégé aﬁégépeggg%gv?ﬁe b%es%nt Fﬁ@gﬁ?FBanﬁ§§lv§§t§
met hod for déisveningtdata estrieammerat.egohné zeck thyvd ophelti@esatdd £astnoneg

dat i .1.n_a.broadcast-based data 5 di ssem nation environnent. The
ot hod. 1 el HbS HeRTHRnGEAT THISE Hatel coMl o BhGRt HaSsarsRbACT Freton and
geographi c regionisgd adeibdbhd adsegondetat argehl rppgegbaggd gn a.sgpgnd

geographi c region. A subscribing step subscribes the data receiver to a
first data sOEPEECMNRER TKE1QAta & e6BPFEriPENG0 dtrmat edbatrabeir sthe edetuer

osition wthi fipst c r T ir dat.a _source, _
Eroadcasts af%??%?gaaFg E%??%%ﬁ%a@%%%sggg FFsBﬁﬁ%%a§% a%ﬁeﬁ Hnd R topit g
cat egori wes lotwetédrst datfd st ecane vetet petingost eptieneais whenst hgacdat a

receiver is Igffted at a,secopnd receiver position 15 outside the first data

d- Wi tAPHCE he Eecbht® datatec Wi geroadior fef  Substrithi Agtat ep

cell range an
subscribes téieretaacross a first data channel, and a topic categorizes

the first data stream. A detecting step detects when the

data receiver is located at a second receiver position

s 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 broadcasts a second data stream across a second data

20 channel. The second data stream has the same topic subject

as the first data stream, but is non-identical to the first
data stream.

Another aspect of the invention is a broadcast-based

data dissemination system. The system includes a first data

25 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

iz further configured to broadcast a first data stream

across a first data channel. The system additionally

30 includes a data receiver having a current receiver location

and subscribing to the first data source. A second data cell

[R.ALIBE]04462.doc:edg



receiver to a second data source when the data receiver is |ocated é t he
second recei ver position. The second data source broadcasts a seco dIAY 4005
stream across a second data 20 channel. The second data stream has the sane
topic subject as the first data stream- lut- is non-identical to the first
data stream Another aspect of the invention is a broadcast-based data

di ssem nation system The systemincludes a first data 25 source having an
associ at ed fraagedaehinef| b¥apgeecynd geparaphia tegionahgeapsodehtaddtby a

first geographi Lon ' oci-ated ¢t fir dat ic. _The first
data source Qi sg?%§1?(?1erdé§%%f iégi%%sdes't o] Tg}eoaﬁggs?t%da fjfsjﬁ:s?t 3%%}5%% r é8m g%%?oss
a first dat aashaohetedThe systesvaddidaitanaldpiB0matchifdgs thedat frstecabyer

havi ng a current receiver |ocation _and bscribing to the first data
source. A setBRYCIATE ki | Can.lguE?dBtE] Mcacﬁ)t c® E§GORD QRS2 2665°amp

range defjnedcbysa $£C8RECHBOMARN EHRBAEIN IThdS$QGiRt edat A R8GPNdndat a
source. The second data source is also associated to a second data topic

mat chi ng thes¢fesd data stapipg ame inpreomanfuiiced + & broadcasf aosécohdedat a
stream 5 acrpgs grsecand dala qhannels. The, Thist datastream and. second

data stream are non- nti ca con i'STcontigure
subscri be t héatlat actecei vef thet heirsecgndrecaivesopbee tibnt hehihgenfrom

receiver posit(iéogl,chan es fro the first data cell range to the second
o

data cel |l rahQ 5 AnGther Cashettndt the-Fnveituh 73ta Gath S¥rdRture

stored im a conputgisfeadabkpenrdidim ¢ 18e jdabarsbnucidre dfied udesudeure
primary data source identifier field identifying data sources within a

br oadcast - bageereat d i §serrmrRitt o reafarlonneadium. dafke celdtar apgeufterd is

gggg;gdogo thec9ahasT § POURGEy deRtl Tdflrdd o db.and dasce| bes 980ar 2D 63!
data sources within a broadcast-based data dissemination
environment. A data cell range field is'coupled to the data

15 source identifier field and describes 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 identifier

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

30 secondary data source identifier field is alsoc coupled to
the location information field and identifiers data sources

subscribed to by the data

[RALIBE)04462 doc:edg



data cells controlled by the data sources. A conmmunication link field is

al so coupled to the data source identifier field and describes data 22 Noy 2005
channels for receiving data streans fromthe data sources. 20 The data
structure may WQi92098M83 i ncl ude a topics field which identifreEsuRat@isources
broadcasting data with a comon topic. Furthernore, the data structure may
be configured with a data receiver identifier field, a |ocation

information field, and a secondary data source identifier 25 field. The

data receiver identifier field identifies data receivers within the

br oadcast - based satavedisseni nati on environnment. The |ocation information
field is coupled to the data receiver identifier field, and describes

geogr aphi cal | ocat i Oﬂﬁoﬂ’ﬁeif h@nﬁl@ﬁr@ntﬁﬁﬁéﬂe&fs £hEl Bi‘é!aé(nt lr}ﬁre%ngﬁci)QCg"ry
data source |dentEg §r Iso coupled to ocation Informatio
field and i dent i LEsqndeta E@Geweﬁyw he didiea source

[R\LIIE] 04462 dmxcael:igoa?dé’aé‘ﬁ@éa%@@Sdm O 29983+ PG/ ééﬁ%fo%g@fx@ reggl vers.

Anot her inpl g %tlgecelvt e preseg %%entl on is a nmetho
handi ng- of f a d a°r eCETVET" ' BO§aFaoRTFurted FHIECHF GerRk®dyerbased dat a

di ssem nati on edecerbhorerdnd HeeeSvdat a ceaeintetiats Posddn aree at a current
recei ver |ocatid ei .V cuyrent dat eamfroma current data
source. The currg%tgggtéﬁg%urgzc%a §h éﬂ??@ﬁ? a%%?cs%ﬂﬁfeahéﬁr?ent dat a
cell range, mntﬁuére@@dgnughm®dregp@nr@hﬁidﬁtagcehe.nuﬁﬁgnmldat@ cell range.
10 The nethod I gebyd g t eiver  location of the data
it %P&% 1 dEme[Cr#{a e, chk err‘tc alt\?er’:erl,ilgcﬁ?rﬁ%% with the

recei ver. 8 aring step conpares current re
current daté he mefpd includescacawiningetbevenrtadaticariverout si de the

locatlon of the data receiver. A comparing step compares
the current receiver location with the current data cell
range. 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 brdadcast
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



current data cell range, a searching step searches for a 15 new dat? W@ﬁ
havi ng an associ ated new data cell range enconpassing the current [|oca
coordi nates and an associated data topic matching the current topic.
subscri-bi ng swapoziobees subscri bes the data receiver to the W,‘gggi,%@our ce.
20 Yet another aspect of the invention is a data receiver configured to
present a data streamfroma data source in a broadcast-based data

di ssem nation environment to a user. The data receiver includes a

position sensor configured to sense the current 25 geographical Iocation of

the data recel vefissbnbh2BGAThyLBARLYE! L CORGLIME e Lo fecglve a current

data stream froma current data source. e cur Ee has a
current topic af@R&redteemronfdgared| to rahpsrinet hhe I“:mtacmebeliltreﬂat@ el l

range defined bwea aHtsefdu0e09%aphiic; 30 LY ta receiver also
i ncl udes a data Flour ce tau |l e |<:1Llente|if§/§ Hd%‘taggsggr ces% %&Fa ‘gefpe ﬁianges

and data chann¥ §nV\F’P%|Wlf#?@tbgéaﬂé%@thﬁdséacdman -0f7 th2 BaheV 2005 WO

02/ 099983 PC3/ USREL40685 415080 4E O LBUAATEAL: o |qL13ddLLLon, f hand- of f
controller conflg gd to subscribe the data recerver 10 net da C source

listed in the dAFY SRR PULSS B2F 2R OARERCt hew cfiﬁ‘heenﬁlgengm@@hl cal
| ocation of theedablpSssareitner chakds: @l&o@lr%hléﬁl J}Hcra%m)ndgkatlgell range.

The new data s ce_has, an associ ated new data cell range “encofpassi ng
the current geoé?{éﬁhf%%?lwe&cﬁ‘ ﬁno?sstor‘?éatégt datacanier mahdhang aslsoci at ed
data topi c mat chungesthecopdur.rent topic. 10 The foregoi ng and ot her
features, utilities and advantages of the invention will be apparent from
t he 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



following nore particular description of various enbodi ments of the
invention as illustrated in the acconpanying draw ngs. 15 BRI EF 22 NOV 2005
DESCRI PTI ON OF DRAWNGS Fig. 1 shows an exanple of a suitable _
broadcast - baswo og/e9e83di ssemi nation environnent in which therhRyestison may
be inplenented. Fig. 2 shows the broadcast-based data di ssem nation 20
environnment with a hand-off controller. Fig. 3 shows exenplary data
structures used by the hand-off controller to performa hand-off process.
25 Fig. 4 shows a flow chart of an exenplary data channel hand-off
algorithm Fig.charitl®aws anot her enbodinent of the broadcast-based data

di ssem nation environnent contenplated by the present invention. Fig. 6

shows a flow chart afigan7exgsws aézyen%lg‘%gSBQ% U§£§E§%§EQ§E€$®%€£%€| pr oxy

controller tos itch data -8 2 WO 02/ 099
channel s. Fig. eslﬁﬁﬁaseéﬁehﬁ’%?%/l%ta receiver contenplated by the present
i nventi on. BEST MODE FOR CARRYI NG OUT THE I NVENTION 5 The invention is

described in deBEST MoBEOWOW CARRY®IE OBDCOHE OTNVMfrIck 7- When referring to
the figures,; like ructuregl and, el enents shown throughout are indicated

with Iike reéference MGnePEPEEIGH ¢S feFFFﬁE?ﬁ’ajt’ééje&ﬁléxéﬁb@e wiftha sui t abl e
10 broadcast - bassiréata tosSBEigs nai-7Qn ﬁnghrpéﬁ@r}tlngogolghe figures,

like structures and elements shown throughout are

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 1intended 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



whi ch the invention may be inplenented. It should be nentioned that the
depi cted broadcast-based data dissem nation environnment 102 is only

exanple of a suitable environment of the present invention and is nggn@ 2005
intended to s¥yyeswIsany linmitation as to the scope of use grpddspsdsional ity
of the invention. The present invention may utilize various

br oadcast - based data di ssem nation systens, environnents, and/or
configurations, including, but not |imted to, radio, television, and
satellite 20 networks, digital radio systens, broadcast disk systens,

publ T sh/ SubSCTIders9be By dHd Gl dBReCLolQABgSLED0: YN LBy N the

i ke. The environnent 102 contains data sources and

106. Each dat a @ifgaesized infamatigor etl PEe tammer badeast i nfornmation of
comon interest to receivers 106 that subscribe to the data source 104. As
used herein, the té&yricalbscreasd" dahsonpassedOdohaceniquely | oggi ng on,

tuni ng, denodul;atd : i:ng,: and/o I o] br oadgast - based data
reception met ho sér{l}ggég}ggé)gjalt aIDSgHFe%%}Q%/%%Sme?‘gG%%hugg (gaﬂia dRP&Fecei vers
106 that - 9 ZDANODY2DO5dADGZAE89883a R WdGH1£46688s subserathent o t he same

data source 10 ceLv e tegoriz inforpation at, the sane tine.
Typi cal | y, eacﬁw\r at’alas(g%%%eerigg%ﬁggﬁﬁ?’tw%f yoecqiie eﬂi’???%‘bt} SR GRRELPhe
envi ronnent 10ForAegarplsolr cats $04romyl bk prodentihyetbdyl a rmerwer k

address, a statd c o B , rei e ncy, .or _other dist,inct
desi gnat i on. oo?ﬁé;ggrr%?er?a%’a%%a ggégéﬁ%egy%ﬁ%p%% ??ﬁjt |BEHLSEraf fic
condi ti ons may fxequdenyi fiusth Iy 88bMbadoastancanteenet frmegitendy (IBUch as 88

MHz, or an jhnt e sl sEr 04,60l s(hPY . 125.580.

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 completély overlap one

25 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 strerigth of any individual base station 110 or data
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10 address, such as 128.128.80. Communication froma data source 104 to

data receivers 106 is effectuated over a data channel 108. A data qpp 0@&%5
108 may be a wired connection froma data source 104 to data receivers

106, a Wi rel eS¢ @oogvextion 15 froma data source 104 to dat@m@epissy S 106,
or a conbination thereof. As an exanple, a data channel 108 may consi st

of a wired network of base stations 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 gogbEULH4 ONSPhyysA gﬁifk&e‘lfnvjej"%ﬁkﬁage{”iape d as a geographi cal
| ata. ]ﬁa';ts

region in which a data source fo4 provides va a cells 112 may

partially or coRglBERLGablay [sygteme, 26 datet lvedl Eb2 eXaunY @rekdnfig. 1,
data cell 114 i3n,6R0Pbet % e ta cell 112, and is partially
over | apped by da?g ch+s1%¥%b%nggﬁqgg<%ﬁg%ﬁg?ﬁﬁrgga%.t?ﬁﬁ%ileéPF's boundary
is drawn arbitraiFeyedyerelds.gebgr apihtameyi andaaadcé sl A2 hiaki §8h by t he
signal 30 stgength,0 sndiyi se station 110 or data - 10 2 2 NOV
2005 WO 02/ 099983 poi SR Bt A S I8 hEE 2 ChiestZ6Rebnt § onal

wirel ess comuiitai¢oh ejdt mep, eacaatasscelull t1p2e ofathecpnesend. i nvention
may be |arger ok t raditional wreless cells. For instance, a
data cell 112 na?éE%%%I ﬁ%ﬁ@e%dﬁvghﬁfﬁn§|S&ﬁPa#eigr%ﬂﬂqhsaanah% )
conventional wHpEerEBIIgE Ifagtgr e arglds bonubbip) etiatpresehts. 112.

Therefore, rathepyéheihdsisig ggggg t : h determ ni ng factor of
cel |l boundary, the present iﬁve tﬁgﬁlﬁgggggéggr%%ﬁFﬁi98§§FWbﬂl%% t he
1d
det er mi ni ng factor of 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 to.

- 11 -



10 factor of a cell boundary. In other words, a data cell's boundary is

dependent on geographic |location, not signal strength. Each data celzljz {}@,‘22005
is owmed by a data source 104. As discussed in detail below, when a data

recei ver 106 ¥Wo emwbess a new data cell, a hand-off controll own

in Fig. 1) determines if the data receiver 106 shoul d begilerlcr]‘r/&eégg?ﬁ\?ﬁg dat a
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 controll er decides whether the data receiver 106 should swtch data

channel s 108 an I ceiying content from data source 120. In Fig. 2,
t he broadcast-bg‘ggggédg?%reedi g\sée%gﬁgt?%nthgnﬁﬁ%rﬁ?éﬁ?ﬁvfézz 2 Lhown with a
hand- of f cont r osbbsc202 n@EoAslatensbored 2080¥8, dite dansedf b1gomd old er 202
is used to det gr et her thgi_ldata recei ver 106 should switch data

m pe
channel s 108 and® %g?% ToTOAERA AP WO hdw data Aodr detepatiwen a

data cell 112 is; enfher edtarrexéivd: 208 Ass depicd @@ igBobtgon & Rd248n
recei ver 203.in ,data  ceJl 204 is traveling toward data cell 206 at tine

to. - 11 2 2 NO%2deb YA 665885 PeR6senrads3sulmetindngote, datatime to,

the data recei veou283 412 osubSER Bidhdi026at @ SR G5 2Q8 08cdat a channel
210 and is |ocated at geographic position éxo, yo) At a later tine tI,

the data recei vFibgainghdhgodanat seeriograph? cfposidaten sbutre, 26& )toni t hi n
data cell 206 angci Ssabscpibing tordlaka c5oMELE 214 anpdalagehannel 214,

This process of switching the data receiver 2 romdata source 208 to
data source 212PFRCe3F & @§ hanfibreiaf fasandhahdcaffdinated by 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

- 12 -



process or as handing-off, and is coordinated by the 10 hand-off controller
202. Hand-off occurs when a data receiver subscribing to a data S?,%ﬁ@v
noves outside the data cell belonging to the data source and/or int Z@@‘i/v
data cell bel SHY¥2099%d a new data source broadcasting dat aowodeiidsss sane
topic. 15 For exanple, assune that both data source 208 and data source
212 are broadcasting local traffic information. Also assune that each data
cell 204 and data cell 206 belonging to data source 208 and data source
212 respectively enconpasses ten city bl ocks. Wen the data 20 receiver

203 subscri bi ng ih@alkacadtd,r %Efaksﬂiz{%vﬁo% l%e)ﬁQQddaﬁj@t&ﬁQ% | w%_%, then, by
definition, data.fr?m d(ga:a source 208 is no |longer va i'd. "The hand- of f
control l er 202 Fd8tlaEcdatdn £BF SOMRRFdA% tooliRe Nty sladeasoinge” Local

traffic" wth srdatiaaseldaseangets hitsddianddesnt ey dafrengcei !ﬁf' s 25 new
| ocation. Since gﬁtg.sour% 212 nmeets these requirenents, the hand-off
control l er 202 R&R4&L9%+ ANVEREEIR S OYESeE 08 dadnd-afifr psogess Winleh t he

hand- of f probessaubbmabicqirigspatromveniiaye theReficialdagtr ghije¥gsnisers from
t he tasks of 30 ghsconn%i ng data recei vgrs froman old data source with -
12 2 2 Nov 200840 n2/b05Y @P@ﬁ‘?@’éf(?f/ea? 63BVPRLLAN Preseaveselhehi ng for a

new dat a sour ceefifibiesiynidfabrdadesstarthvi@ebnmeht$gvHiQ et h@kmﬁ%/ gati source
i n a _broadcasjt - R@?.?&HM&% g%ééeggnnat i.on_ enpvironnent. In addition, the
a p

i nvention provi des a hand-o r ORESE Rt RO5 8%t onat i cal |y performs these

tasks in a fast and sganf.gss : e present. inyention
preserves the effici enc37l ofogrpa cfsstfgr%\é/lg?gn]?r% %ssp\‘/'\q,g‘iefle Pf%k ?‘Fga such
envi r onnment éo noEBCebYRe d08npPrevidese the hand-off controller 202 its

spatial coordinates. The spatial coordinates used can be
derived from a variety of locati&n determination
techniques and technologies, such as, but not limited to,
cell/sector, micro-cell, global positioning satellites

15 (GPS), time differencé or arrival (TDOA), angle of
arrival (AOA), and hybrid location methods and
technologies known to those skilled in the art. In
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 tc the new data source 212.
Once the data receiver 203 reaches the new data cell 208,
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 recelver 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

_13._



The hand-off process itself begins when the data 10 receiver 203 provides
the hand-off controller 202 its spatial coordinates. The spati al
coordi nates used can be derived froma variety of |ocation determzn%ltNW)lZnU%

t echni ques an®Q®®B983 ogi es, such as, but not linmted to, wEEhISBEEPT,
mcro-cell, global positioning satellites 15 (GPS), tinme difference or
~arrival (TDOA), angle of arrival (AQA), and hybrid | ocation nethods and
t echnol ogi es known to those skilled in the art. In addition, the data
recei ver 203 may pronpt the user for |location information. \Wen the

hand- of f controblretnhd0da2d Ael8Ghs.that 47ig da ecgl ver 203 is, about to
| eave the current data cell 204 and enter aqn%\%s étgh%ecﬁtaﬂfg?e?'i’eropens a

new dat a channefa¥18et suhsrribed Hata ‘dnnede agyertiChng? tdutadahannecei ver

203 reaches theanawtHat os@linazB8, or te Rand- @ rol l.er- 202, di sconnect s
the data receiver ﬁgﬁZOB fromthe, previous dat %E%ﬁgﬁ%e O%bgn ¥%hnects it

to the new dat A°chBfinkPcatipn pf jrtersftenplat edfuhther mbodameat of

coordi nates Hf thheigediti@Gekuer 4By ReUSaE ﬁQQfﬁgt’Hract?;lr%n&nng@é ues ot her
than the recei Vgﬁ't current |ocation. For exanple, 30 a‘user nmay be
interested in | CaP AGVEFiYsERRATS F4Bm3a 11kr oF cePeirdingdasi bhe regar dl ess

of the present tocadimite cl3set 2tdNHWe2@0%ual\0 H:24100998F PRI/ US01/ 46638 of

the data recei V?éceh’f'erSUCh a case, the data receiver nmy be subscribed to
a "local advertising" data channel and the coordinates of the data

receiver could be fixed rﬁa‘%ﬂl@&%%oca i%n of igéer est,. In a further

enbodi ment of 5 the Tnvedtion, the dara FeRki VertfayrWEr5ie8r stmed to

aut onati cal 1Y ch%js%icm cvffaeki say dfe @eddedi hat eise tdmt iGQoEdbhal ey edHsest to
the actual |ocagtOmmOladthe 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

I5 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

20 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

25 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

30 location information field 306 is continuously updated as

new receiver location coordinates are provided to the
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receiver

a user t,

. In a particular enbodi nent of the invention, a 10 position offset
may be added to the spatial coordinates of the data receiver. For exanple,

ravel i ng east

and subscribing to "local traffic" may be intZeZﬂngm

in traffic cOHUIYOIWRE five miles ahead of his or her presartrusong@is on.
Thus, the user can specify a five-mle eastern 15 position offset fromthe
| ocation and receive traffic information fromdata cells in

of the current position. It is additionally contenplated that the
position offset value nay be based on the on the travel velocity of the

data receiver anharotsesortr2Q18kst Okh&AliohhaYE! B L&t RoEL8iob:
exenpl ary data strﬁctures used by a hand-off controller to performthe

pr esent
advance

hand- of f proces§a§

& 3UhRUPVitRE Aatreantydetia esounnd udendicdcakinn | ocati on

table 302 that $@nas3efG/hidat qERESENE! tSel Q@@éiéﬁhe dﬁ%%aﬁg!ggent spat i al

coordinates in a data receiver 30 identification

a |l ocation

i nformation fieﬁ@ceéﬁﬁlﬁ%%ﬁ%éﬁpvébyngdﬁheralIy, the current |ocation table

302 i s used

en the data structures reside in a hand-off controller 202

managi ng mul i pl e dabatoRdcs Fapse FHQ insdadeona i tmdrasatiiendf Be2d 306 is

cont i nuousl ; ew:Lecel Lon i_n a rovided to
O P Sl ST T T AN A P L

Addi tional Iy, tR8ectrfriteqedeatrohn thelbaogdoasii-didistes eaviéupneeatt dat a
source identifi gachofopfd @n@r308sWaksdtil-dentifies hetdatasouice each data

recei ver

IS subscribing

2 NOV 2005 controll er

t

0.
source table 314. For example, the “local traffic” topic

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

expressed 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_



5 Atopics table 310 includes a topics field 312 containing a |list of
categori zed subjects available to the data receivers in the

br oadcast - based environnent. Each topic entry is associated with a 22 Nov 2005
particular dat00Xef8%e tabl e 314. For exanple, the "local pembdorsisss opi C

10 entry 318 references data source table 314 and the "l ocal

advertisenent" 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 |ists data sources

br oadcasti ng th%thQECldéﬁﬁﬁﬁﬂ%BGQQnifhéﬂHaﬂhgpiCﬁttfgﬂé%é} g?l %P gﬁé@

source identification field entry has a correspon rang
entry in the daff@li&dPie rdatge soparas Iy shesedabe saned Iconrmm@ecﬁtdebd 324
descri bes the bawatanyssoordi nates 20 of the data cell associated with the
data source. In a particular enbodinent of the invention, the cell range

is expressed as an cha)@fdildla&bé wﬁtﬁ-&@b@b@éﬁ@ 1r?<ﬂﬁxtqon9' tfbeghadius. It
is contenpla ations of the data cell range may be

?ed hat tot herOl ﬁ{v iea[}:
used for 25 AUESCETT CESEAPEA P XEUCEB PR sy avRidpblganadigour ce
table 314 is al $hadssatils edcastsd by ANRIRLEALHON cdriti1ficel d 826,

Conmuni cates. wi PREFHO ot STRSIFAER e eotER Lol of 1 ARCR el d 326, for
exanpl e, may 30stonthires heecambodied rasqu:empyt@r ﬁdaetam@phhteaia nNO\gf
021099083 PCT/ ULDL) A0 Snar corr diy (FraLPr bt T | G us2s. Zpacrale
cont enpl at ed0 t hmedigmay Flompyasea csmnmxtes ﬁayrcsd;mrmedllaeaﬁane conmuni cati on
mechani sm 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 Qata structures, program modules or other data. Computer
storage 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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In accordance with the present invention, the data 5 structures descri bed
above can be any avail able nedia that can be accessed by the hand-of f
controller. in a particular ermbodi ment of the invention, the data 22 NOv 2005
structures arewenwpoupssd as conputer readable nedia. By waypgh8xaapke. and
not limtation, conputer readable 10 nmedia nmay conprise conputer storage
medi a and comruni cation nedia. Conputer storage nedia includes volatile

and nonvol atile, renovable and non-renovable nedia inplenmented in any

met hod or technol ogy for storage of information such as conputer readable

instructions, 15s@ét aas$tadérls¥ies, RP A9 d S..qr_ .ot her.data. Conputer
storage media ingl ydes, .but is hot Iﬁ%f?ggg?o%&%ﬁ%wremd%'ash
menory or ot her ﬁ@ﬁb’r’y“tt@é‘ﬁn&foglw dDtRevpbowe gihaalldy edsat bé eih lsided DVD)

or other opticalwstmiraghe seBPBESE CcHRISEL! FSaqalBINEH;E tape, magnetic
di sk storage 20 or other nmagnetic storage devices, or any other medium

which can be used to Isi eug.t he gesidwednkhpf o5l Qi %ggrgh%lgga Cc%%rfp%l
[ ypi C

accessed by the hanag- ?Jf ontroller. Comuni cation
embodi es conput e HERtdbPEIOF hERT ik iSBAYR - dafhe Stoaickir eserpriagramemodul es

or other 25 datathie = goeduhat ege dpiRcabaRaL PUChAS ge&a%,qgfeerogvave or
e

ot her transport érecql%ni sm aEd includes any information ivery nmedia. The
term "nmodul at ed GatA SifghHP-e SLeBf ghanninkaorhas conputtingsyetef it s
characteristics ael/car (2¢hangeskdiboauebtéd MEUIEheamohR] £0GAAS, it gLt i on
in the 30 signal im [ [

et o 91 e B eiBh SRRy SRS s e
connect i on, Mnd ahicdeledspardént -onl &he V2 D24 009983 r3qRi MRS the
PCT/ US01/ 46638 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 diécussed 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. Alternatilvely,
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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such as acoustic, RF, infrared and other wireless nedia. Conbinations of
any of the above should also be included wthin the scope of conput ey NOV 20
readabl e nedia. In Fig. 4, a flow chart of an exenplary data channel % 05
hand- of f al go™MQ #9983 shown. The | ogi cal operations of thercl/gmiudshmn are
i npl enented (1) as a sequence of conputer inplenmented steps running on a
conputing system and/or (2) as interconnected machi ne nodules wthin the
conputing system The inplenentation is a matter of 10 choi ce dependent on
the performance requirenments of the systeminplenenting the invention.

Accordingly, the |ogitcabnapeiaidionperRKiNg 4% t RRe© | nents of, the
present inventi o dcgﬂ%cri ged her ei n@gre referred tge gﬁjlgérngt V@%&OBS
operations, steps, 18681 E.Ceiver) Asr gemparad ltochhé orumpeTtatdaza 4621 t he

current | ocati oramgfe.t hesdelied digGehYelokse QU #aRed. , Jhe J §cei ver  position
may be obt ai ned sgar ch‘i-n t he ﬁgrrent lIocatai on Vtwétgﬁen %glf t889§; %ﬁussed
above. Alternativel vy, TtHe" ridd Fellpothen dw hapdnef bctiived ilsy tgkenyi ng t he

20 data recePverndi,r ett byne Afdteir pecet yesorltacat ke, apenat i %e‘i%ai S
. I'n"data cell

conpl eted, contnal ses to.,data,cell _range operation 4

range operation l%&iﬁ?ﬂeo%eaﬁaglegl ﬂ8§ranﬁfe SPVENRr dathe yewmedaestibscri bed to
by the data 25 cureeetviscdtscebirainedoutiRicdaha £8lde [ENYRLORGLALLON 404
may be performegateé ggﬂd qiq)eup ths_d a cell range “information rn the,
data source table 33" A S nAENTePEE 15, ladtiatenitie pasyibe qoetied
directly by thethandavéiingroperatien 40g. its data cell range. Next, control
passes 30 to conditional operation 406. - 17 2 2 NOV 2005 WD 02/ 099983

PCT/ USOl / 46488 In searching operation 408, a new data source with
the same broadcasted topic and with a data cell rahge
covering the current location of the data receiver is
retrieved from the data source table 314. Tt 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 request to connect
to the new data source is sent to a data channel pProxy
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 |location of the data receiver is
conpared to the current data cell range. If the current |ocation f ilﬁ
within the range of the current data cell, then no hand-off actio HOV 2005

taken 5 and, WO ®0,983 ater point, control returns to recei vigfrydoPsald on
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 with the sanme broadcasted topic and with a data cell range

covering {he cueb@pletedaldmtodl il Neadald oeBELURL, |G il eyed from the

data source table 314. It is contenp eis

avai l abl e for the 15rgusddnt,o 866l ti a nmessage to . this effect
may be presented to the usenrg,r %Jéé(ﬁoer{ 81;1%, (rerg?/ Be 888118“ e a

new broadcast t8P2cl? rundaties ropi tise tral @atdlBourde AddebboAeqi fn ML than

one data sourcegi i I ok, the current receiver location, it is

dafa & - n,
cont enpl at ed 20°t hat (tﬁ%lle@egsigirenfﬁwla%l%%%ﬁﬁ{sga 5%83el edpcgneebtinge
avai | abl e daia speraeion Afl2ecohpbetSaarcitRg] 0per &t aneq408 i s conpl et ed
control passes endi ng operatjon 410. During sending operation 410, a
request to conn%%%&l’f%orf eoﬁgﬁla 5 Q%urce is sent to a data channel pr oxy

25 controller. As d%iqcrhi br% bel ow, the data channel proxy controller
manages data channel’ connectl oRs® BB wEEn Fddt a°/ stintdes anbodimenta afecei ver .

The new data cliameizdaicasht Bhsad diel o 5EhIIG ! Rl By OBHNOL £agPT) ] 1 1K
field 326 in tS eo“gata soghce table 314. Once the data channel 7's é(?
connect ed, the 7&t8 verrisiBsars st hedda? SHBEeceanndar daiged sSn

recei ved. Af( era tthesserigitngbopiratiednodk) Wbth al®arén? N4 2098 ce

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 1is 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..

- 19 -~



WO 02/ 099983 PCT/ US01/ 46638 conpl eted control is passed to setting
operation 412. In setting operation 412, the current |ocation table 2’%?2 IS
updat ed and the new data source is recorded in the data source NO

i dentificati owdi2eb®s808. Once setting 5 operation 412 conplcqhRsseptrol 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
di stribution network, with a parent data source 502 transmtting common

data content 504 t Qe I s 506. The child data sources
506 i nsert or re%rﬁggegdg?g@véﬁip%%%gftgggéﬁte eg‘éq8n%6'ﬁa achaém@gﬁt eht®  The
nodi fi ed cont entd@gchranel Herasht Icpndiae blen ®ileshb66ed S ippiiten the
retransmtted ( d at,a_receivers 06. This arrangenment is
sinilar to a sy?&%%atgggé%g%i%& stcgjrﬁtcsejll ég}:%isc?ﬁlrﬁgfmﬂpé,sm BRBgREFE are
transmitted cerstoesl hotfexpea garennystaticarrandl) osafedi-0336asY pptations
insert |ocal SCOMQ%hgh e., advertisenents) 20 during commercial breaks.
The data sources 50 ar% coupled to a data channel proxy controller 510.

The data channel proxy gontdl 10-1,8 U smoot hl,y switch data
sources 506 when hand-of f bet V\(éedg!r}]“etn\?\ogfda a %ﬁgﬁ%%fslri“’se &qiir r BYERHS 25
shown, the dataC®®h&Hfg|a¥r HOBerdrdr dn| ere Bk0acahreamnedt data Shddddilse dat a

sources 506, butcconhyiddwe: GoRL@NE 10fLO d C 06 i s passed.to the
data receiver 106, .The hand- of f Contro & %8‘5?’93‘1{ scgat%oﬁﬁflgﬁgt%wjttﬁé‘ dat a
channel proxy YOHLROPE APRFAPriase;fi Be tdadadabannsiammsixypronyr@er

controller 300 Bhenaadsla aisRUEBLasWES Shd S:NEGEISR Yene dhla SRV 2005
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

- 20 -
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WO 02/ 099983 PCT/ US01/ 46638 During a hand-off process between two data
channel s, the data channel proxy controller 510 chooses a point in_the
data streanms to switch data sources 508 so that the user does not 22 NOV 2005

experience anyveexmeesary ill effects caused by 5 switchi NopCT 0P R 38
enbodi ment of the present invention, markers or cues are inserted in the
data streans of data channels to indicate where in the data stream a data
source switch would be appropriate. The data channel proxy controller 10
510 adds a tine delay to one or both of the data streans, thereby

synchroni zi ng t henamielier sedd td B Bekpes { d styreams. Once the
data streans are ali %ned, the dat aﬁcﬁgnnn% lereoégt%oﬁééﬁmﬁlerpr@f@ swi t ches

the output dat FEHERREET 1D he Thaw, dibhersdur e, 118esd urdler oanbodi nent  of
the present invesddw@BnUSES &k eqykat | t hannel cannecti.on
controller 512 to _preenpti vénlé;l.?%open dg%{gtrgeﬁac%ﬁ%ﬁggiJﬁo(farqlcé‘od‘atagdcﬁgﬁnel
proxy control | é0es PhH eRAN caat Fhanesls meededsi bThe thighlat tae dat a

channel hand35of fsaipllin§er SN tdeC¥bwel Nl NG pggul ati ve data
channel connecti_on cont{ol | er 512 Vﬁgl ps r eduggg?%%gf%{bgr%y%goﬁgneg’
associ at ed wi t h 205eAtRY2E i+ Jherg, 1and diiiecthradatiemn heareel sheur i ng

hand-of f. The malbettypfarthttaechanpet SooReRedchYnidEes SReGULAt i ye data
channel connect iogge%o‘%rr SII_e%r 512 mag be 25 degenden_t on the position
sanpling rate and the"Veldcity “oFeaiparitiadtityr Chrre iseabpvér theen t he
sanpling rate oflocatiien eoff eceleter rsc@bsit,i ahei BoralcdhtLssahhans the, rate of
change in t d r iver' ogcation, .there i reater, uncertai’nty about
t he data reggi vgltre@gl g@g‘%et?’ ﬁiggt g\ge%nggocﬁpggéf’flo%%ﬁrf&eeg?t%if%‘é‘%ﬂe‘f%r t he
greater the uncéffafiddenlabepreaheiniad memecletwerd sl pflicki @Re hdver NOre data

- 20 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
10s.

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 6ne

25 embodiment of the present invention the data filter 514
is programmable by the hand-off controller 202. This jis
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

._21-.



WO 02/099983 2 2 NOV 2005 PCT/US01/ 46638 channel s need to be 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 dpeNOV 2005

dat a channel s Wi@e9eps3 The hi gher the 5 sanpling rate, the ffﬁ*ﬁkoﬂ%&i;
channel s need to be opened, and simlarly, there is a direct relation
between the velocity and the nunber of open channels needed. In other
words, the nore uncertainty there is about the |ocation of a data
receiver, the nore data channels nay 10 need to be opened in anticipation

that the data r&a®i,vehe S8cisuddenl y P i dat a cel | ter the
next position %3 Iin§. he act ual %%gﬁﬁﬁ%“%?'?ﬁgg§%E%?‘éﬁ£ﬁﬁ8?£eﬁnd
nmanagenent of tiéfe BAtHatkhadfial filteraf%4 ety bet elyodiel dat aighannel proxy

ol udes. mil Ui e T npbe ot o haael S romedhRer hi idT GabRces 506 a

includes multiple input data channe m 506 and
only one out put *§5€4vehaktelas hore HatBig.edeiandr didf6sebheeppesent
invention may al so include a data filter 20 514 coupled between the data
channel proxy controP?®e? GhlFeqsdStihenajatte neee vercAdfe faeadata filter 514

is used to selagghbiyglysfiidiar d 516 (A/B,C D), fromthe data
channel proxy control Iiésr ‘JJSll%ﬁgngH%g*#soeasaa‘%%lty% ségt‘gétasﬁgﬁﬁ‘?mﬂjfl%t%% O to

the data recei vBRVID®IMeNRE W@ . 25Wetih ok fireencef athin presegt i NVenti on t he
data filter 5144ats PLPOragAlLe, e hand-off copntroller 202. This is
h o gl f‘g‘%ﬁ%‘%z T °6d'ﬁ‘%¥%g‘¥ad£t §ubrepkls. In

achi eved by the hand-off contr rntr
i nstructions infBck RN amegtindat a &iBibsErdbdatadatd it ;1544 fgd ects and

; i i h tput data 516 di ly.
i?cgﬁ?: ;gfﬁf1'ﬁ§€ﬁiﬂnd(ﬂg%a @Ug~é%hf'Aé%ﬁ%§egegtoghf¥1a pgrgion oéﬂ%ﬁg‘ ' naty

information broadcasted by the data source 104 to the
uger. 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 source 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

- 22 -



it should be noted that the data channel proxy controller - 21 W)

02/ 099983 2 2 NOV 2005 PCT/USO01l/ 46638 510, the specul ative data cha22ﬁ$
connection controller 512, and the data filter 514 may be enbodi ed 0V 2005
ei ther the néYQWYW98Afrastructure as shown, or in the datapdeeRiyRss 106 as
shown in Fig. 7 and discussed below 5 Data filters 514 may be used to
create data. sub-cells within the broadcast-based data di ssem nation

envi ronment 102. Wth reference again to Fig. 1, each data cell 112 nmay

i nclude one or nore data sub-cells. In such an enbodi nent, a subscri bing

data receiver 196 Q&J@etﬂisnagﬁsé‘%%eé% %?' thai"nf%:%%t%% onl g%,gaeporti on of

the information broadcasted by t a“source o°fhe r. Adata
sub-cel | is ownE¥CHYWaFe 194neitaim wouree dd0a sutaicedimsthée qiapdnly dat a

cell 112; and ignh]pcahedany thi .3 I ~+EQL _exanpl e, assune
that data 15 cell €18 s a datgpgﬁﬂﬁﬁgﬁ$@3§§%a.%ﬁ%&FFriﬁg,onﬁda at both
data sub-cel | 138&HE dafarserion 1frayr shewdeth yourdet 408oexceptl Fdr A dat a

recei ver 1065 moyvingrifrq : cel o.dat.a sub-cel] 11 ‘provi de
only a subset ofg]‘?fﬁe iﬁ?g?&n%ﬁ%ﬁ leerlo%gtés{:(ggt}b%/ dlég?asg u?%‘ﬁl@% toits 20
user. Thus, whebhethereand-of Thedmndldidr c@fPralitear Rioress tdad tohe data
receiver 106 is i a.dat a b- cel 18, a control signal is sent to
the data fiIterpéﬁgé%anggeoﬁ?gat?éi£ﬁﬁ§rPﬁén%%?ﬁt%u?a 8t UPT S5 hillBed st r om t he
data source 20&ntpersdaiom agitedi he data sub-cell 118 is 25 presented to the

user. 30 In one application of such a configuration, a data source 104 may
conti nuously broadcdst Figaf 6} ca clinai tchans of an exemplary algorithm

10 used by the data channel proxy controller 510 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 oberations, 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

- 23 -



for the entire geographic region delineated by its data cell 112. Each

individual traffic condition is further tagged with control data ZZNOVZWS
i ndi cating which data sub-cell - 22 2 2 NOV 2005 WO 02/ 099983
PCT/ US01/ 46638YQP2/¥883cel | s are affected by the informati onpcasoaseess
receivers 106 within various data sub-cells then display only

traffic conditions by filtering out al

r el evant

traffic information fromthe data

source 104 except for 5 traffic information relevant to the data sub-cel
118 they are in. The hand-off controller 202 is used to programthe data

filters 514 wherarstiddpatsoh-seld hbh8-bss pROGIRGQr exitgd.qd¢y Fig. 6, a
flow chart of an_exe Iﬁgé $L@ rithm 10 used by the data channel proxy
a

controller 510 t%P%RH C

may be

runni ng on a conputing systemand/or (2) as

i mpl enerdmthihly) opsratiseaweBce of conputer inplenmented

8PENPds SHIRkh CORErpdf bF Pag96ds tal gori t hm

st eps

i nt erconnect ed machi ne nodul es

wi thin the conputingIhSopysimmopheaeidhngby, dre shedi Saknaperat i,page.gaki ng
up the enbo@in&g}glof the present invention described herein
el

to alternati

with receiving apfimictebn 60k wee2O tREr §86a t HishrRNekaki Ok éJ?%‘ﬁ%%ﬁngba”nEI
proxy controller 510 is Lnstruc ed to change the data channe el ng out put

to the data recd V&Y £88"

are referred

AdhEpERER | nedy BEEXY ofontisddieds51@he Bhajordisthm begi ns

rohied Pt H8cesbPiisheds uelit byhis moimand- of f

control l er 202, ndwesRrieties ates iwhaptt her (datigeregetyernd iy avel s

outside the current .data

5 112, Aiter the receiving operation 602 is

|1
conpl et ed, contrre&eli"grpﬁééedT § CBRULRY oPRATASPErafPBMEDLequire the

10  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
15  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.

20 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

25 returns to the caller at return operation 612.

If the data channel is not is being output to

the

30

data receiver 106, the output is 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

- 24 -



In conditional operation 604, the data channel proxy controller 510
determnes if the data channel requested is already opened. As discussed
above, the data channel 30 proxy controller 510 nay open several daZQPMVZMP
channel s in -wd320893 NOV 2005 WO 02/ 099983 PCT/ US01/ 4663&cq/ifshdsgaat i On O
a hand-off procedure. If the data channel has not been opened, then
control is passed to opening operation 606. |In opening operation 606, the
data channel is opened 5 by the data channel proxy controller 510. That

is, a connection between the data channel and the data channel proxy

controller 510 | ished.. AL thi.s point, owever,, th ta IS not yet
delivered to t h%ﬁﬁg%%% eacs:lgi 3& c%’ﬁ%l.étﬁﬁjg 8§8n9ﬂ€a o’bee'?%tvie&n?%gg"?wsr equire
the 10 executi ohoofewmiveowataulbsonititd erewndbbadshamidl enadt ROONS:t ihe

establish a con ' bet ween e data channel and the_ data.channel proxy
control | er 510. 9‘?’}%}%’2&%& F%%scaitlg%ﬁ it e,re%ﬁfna?%e’ﬁ%tthni #‘fed to, connecting,

tuning, denodul ati codin and/ qr__ot her known, 15 brgadcast-based data
reception met hods. Ar%eig'%t'hg’ gfﬁe%er%ﬁ@ﬁé(rg#%nr%%”i% 38 leted, or if the
data channel wasntetEratiedetyatheamhesepenedvant tandid ishoah. opey atitan 604,

control is pass?gcéﬁl&e io%i OHS?‘{‘)‘Srsa%"il%‘qgﬁgg‘g'gn‘?l?oilﬂeefdgﬁzlilg%g ation 608,

t he data channel "proxy “contr is being

output to the dabeessmoeirod;, pOGgranf mcherdates chaieiens -l 1@Rd%ndbei ng
output to the dﬁﬁ recei vga 106, the data channel, proxy controller 510
requires no actidn P FhdPout Tie 9 MEFaFRs’1d kheosarreed dto oseur n

operation 612. 89 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 lécating

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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If the data channel is not is being output to the data receiver 106,

t he

output is switched to the new data channel in swtching operation 610. The
g operation 610 nay involve synchronizing old and neW(ﬁue122Nﬂ%y%

streans, as de¥@PYI9eH3 above. After the switching - 24 WO O2¢NONB3322

2005 PCT/ USO1/ 46638 operation 610 is conpleted, the data receiver 106

eive data fromthe new data channel and the routine returns

swi tchin

bei ngs
to the c
recei ver

recei ver 106 incl udemhed dak6r 8 €I O11l08" i {OPL Y iaN B B3 adPE §€ ESSQ: vED4,

to rec
aller
106 5

at return operation 612. In Fig. 7, an exenplary data

contenpl ated by the present invention is shown. The data

program nenmory 706, data menory 708, and /O menory 710. The 1/ O nmenory
710 i s connect edt§ of i 38r 2 npree et ddeki A reppienehmbsreraveyboar d,
mouse, 10 pen, gb6eduwerONBuEiAREE 1%&1—.@;1%%51%;\&5&9% &hd GAMCh 3R, display,

speaker,

etc.)

, and a position sensor

posi tion sensor tMTSre¢Ousbiah tung doyapproriatind reashnttrreerand
technol ogi ess suallrites Belagol dduiceediod 1.calild %‘i%taQEasfﬂﬁzgs%:PB‘é%a

15 positioning satellites (GPS), tine di

erence or arriva

nmentioned earlier, the

gl obal
angl e

of arrival (AOAiissawinaphenderoizainegt &2 hod¥heandneeshiid® ogiredeknown to
those skilled ipgoffie At o TSRO FEIDY Y3406 ;1N 'gg'?éi%ﬁ{s@&%ef
e han | er” podul € 85,

r eadabl e

20 nedia ffor executing t

-off confro

t he

data channel pr&gratontreh| @ ¥jifineacsded i tee vidpecahdtdudodat a channel

connection cont§ptd erasdS¥211 FHrdNeraar 8atrd hg, dald EBWRLYe /O

conput er

rﬁ?d

15

20

25

30

aple nedia for storing the current "location t
including software programs and programming information

in the form of data files. The data receiver 106 may
also include a modem 722 which ﬁrovides wire-based access
to the data sources. In other implementations of the
data receiver 106, the modem 722 might be replaced by a
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
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
-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 1ln memory or encoded
into data streams received by the data receiver 106. The
data filter 514 may also be programmed by the hand-off

controller 202 using data sub~cell information stored in

- 26 -
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25 302, the topics table 312, and the data source table 314. Depending on
the exact configuration of the data receiver 106, the program nenory 706
and data nenmory 708 may be volatile (such as RAM, non-vol atile (sucyZI"Z eV 2005
ROM flash navmoyoeeasmgneti c nmenory, optical nmenory, etc.) ng,qﬁ ety

conmbi nation of the two. - 25 WO 02/099983 2 2 NOV 2005 PCT/US01/46638 The
data receiver 106 includes a broadcast receiver 718 (such as a satellite

di sh, RF receiver, mcrowave receiver, multicast |listener, etc.), and one
or nore tuners 720 which tune to appropriate frequencies or 5 addresses of

data sources 10gchdry e %Qé@'@é‘étlﬁ) 3@ d@laandi ssem nation environment
102. The tuners 720 may be configured to recelive broadcast data in a

particularized forme redehodsy MEGAReodsdogligid fi'nv\éh@@Bnaﬂgqu\;@gO dat a,
as well as digital data |n many different fornms, 10 includin twar e

prograns and prBﬁ‘?%ﬁﬁﬁer?g PﬁfB‘l‘ﬁ%.qSieosﬂ ofj lipgtrafripropndadaseriptiomhe dat a

receiver 106 nayt pé st ﬂﬁtéﬂ@e@ ﬁmmzaaum@ d @¥i eq; W g5 based access
to the data sources. data recei ver 106,

I n @ enent ati ons of the
the modem 722 nigQRe BN BI 5 %oPr%FJ§61§°ﬁ@t9\b?q<l°c9§rdd 8rdoPkRert ype of
port/recei ver whodhfiqatdvhdesnaM va-iasedsansesse posishei1data souices. The

dat a receiver &Qg aag Q |t%(lé dei ?I g@t {“b(l&éﬁé 1(2)fi[l1s'g<rf8ha d-of f controller

202 in the data reéecel ver W?’FF much t he
sanme manner as cROsai sodsdedcabmdke. inlerdgrt te et kixphasensws 716, the

receiver's |ocafj ogpaggd Q,tntyi quLrent d ta cell, range stored in
the data sour czﬁtﬂ%f épaf%4 a\% f haVSFEdsi verSs é:talc%rl]c?rtl)v p%{ﬁ%l&é’ t he
current dat 0 cet¢ thereby enable others skilled 1n the art to best
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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range, the data receiver subscribes to a new data source 25 found in the
data source table 314. It is contenplated that information about the

br oadcast - based environment, such as data entries in the topics taBl2eNi¥12805
and data source table 314, may be pre-stpged in nmenory or encoded into
.data streans received by the data receiver 106. The 30 data filter 514 may
al so be programmed by the hand-off controller 202 using data sub-cel
information SPBFH¥E in - 26 2 2 NOv 2005 WD 02/ 099983 PCT/ USO1/ 46638 nenory
or received in data streans. The foregoing description of the invention has
been presented for purposes of illustration and description. It is not
intended to be exhaustithedrfén Kediitverhagd dalvwensiceratng tdwet gieci sed f dym

di scl osed, and ot her .no%ifica%%ons and variatjons may be Eossible in light
of the above teachPRys. "PhétenbBafetE dFSCFbYERE wer 6@ PRoseRaghghased

describedsin ordergkeabgsssenPhat foh henv ProMELDE eSt1d hbenbaveshpeisang. its
practical application 10 to thereby enable others skilled in the art t0

best utilize the invention in various enbodi nents and vari ous

nodi fications as are suiég ; h p@gg' ul S on lated, |t is _
i ntended that the appendedp%ééﬁim%be c%%sf%ﬂgﬁ ?glﬁnc%éggeotﬁg?ed o
alternative enbodi firenss ofodhepidbc i reeidn on except insofar as limted by
the prior art. 2 2 NOV 2005 - 28 CLAIMS 1. A nethod for delivering data

streans categorized by topic to at |east one receiver in a broadcast-based

5 data digseni nation envidoimem, at heedmidodacamed 51 NGarfdef i Bhgga Jd rgt
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

15 receiver position within the first data cell range,
the first data source broadcasting a first data stream

across a first data channel, the first data stream

being categorized by a topic subject;

20 detecting when the data receiver is located at a
second recelver position, the second receiver position
being outside the first data cell range and within the

second data cell range; and

25 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 stream across a second data channel, the
second data stream having the same topic subject as

30 the first data stream;

wherein the first data stream and second data

stream are non-identical.
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first geographic region; 10 defining a second data cell range based on a
second geographi c regi on; subscribing the data receiver to a first dqtpNOV 2005
source when the data receiver is |located at a first 15 receiver position
within the first data cell range, the f+ 2% -data source broadcasting a
first data stream across a first data channel, the first data stream

bei ng categorj zed a topi c suybject; 20 detecting when the data receiver
is located aéﬁa s §n5€$5€gi§grc 8§Wtﬂonyhﬁﬁ€l§e%$ﬁﬂIF%EEﬁQRﬁt¥Rﬁﬁtﬁkﬁﬁt
being outside (he Ginstsdiali celtarargeapd dnhistd Neomferond datd gell.
range; and 25 subscribing the data receiver to a second data source Wwhen
the data receiver P§dlﬁ@%ﬂééedtcpﬁ§e§éeond recei ver position, the second
data source broadcasting a second data stream across a second data

channel, the second data stream having the sane topic subject as 30 the

first data stream Theemethotheff clatmdat awskieam dedcsecord JIata S eaypare
non-identical. [R \LL BE' ;04462 doc edg 2 2 NOV 2005 - 29 2. The nethod of
claimi, wherein tREROKEFdenti LaF2Ffisttt aklge sEesmRddaracsi veanvasifparse

common dat a contenEur@HérnU6B$§ﬁ¥%é%”ﬂa%ﬁhix§n§- IQSaQ?EHOQ:85r§15%E%§” of

wherein detecting when the data receiver is [Focated at the Second Fecelver
position further EBApfPRrSasraequverng |ocation coordinates of the data
receiver. 10 4. The nethod of claim1, wherein detecting when the data

10 4. The method of claim 1, wherein detecting when the data
receiver is located at the second receiver position
further comprises comparing the second receiver

position with the first data cell range.

15 5. The method of claim 4, wherein detecting when the data
receiver 1s located at the second receiver position
further comprises comparing the second receiver

position with second data cell range.

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

opening the second data channel.

7. The method of claim 6, wherein subscribing the data
25 receiver to the sgecond data source further comprises

coupling the data receiver with the second data

stream.
8. The method of claim 1, wherein subscribing the data
30 receiver to the second data source further comprises

synchronizing the second stream with the first data

stream.

9. The method of claim 1, further comprising:

35
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receiver is located at the second receiver position further conprises
conparing the second receiver position with the first data cell ra?%e. 15
5. The nmethod of claim4, wherein detecting when the data receiver iZsNOV 2005
| ocated at the second receiver position- Barther conprises conparing the
second receiver position wth second data cell range. 20 6. The net hod of
claim11, wherein subscriging the data receiver to the second data source
further conprises openiAgtthendedoAataatiibckgrnelzamme Trsedt fodaofthélrai m
6, wherein subscriBikBgrhpgidatagidn; r&egi ver to the second data source
further conprises coupling the data receiver with the second data stream
8. The nethod of, claim1, wherein subscribing the data 30 receiver to the

second data source furth rises synchroni zing the second streamw th
the first data stream gél(%ggl)\ﬁ% %ocfsloncecﬁléigm 5% USRS T ofiiicsi G e3s

(R\'LI BE) 4462 docwhdg 2h@ 8ENa2085eivaeP idefbphpgdawdahansubzcakk ar ange
based on a third eographic region; and .selectively filtering the second
data stream 5 whe efﬂer A¥%- receiver is located within the data sub- cel
range. 10. The nethod of claim 1, further conprising: [0 determning a
probability distribution based on a position sanple rate of the data
recei ver; and0prechptivetyodpehi npitel sebonthaatengaieeg

10 determining a probability distribution based on

a position sample rate of the data receiver; and

preemptively opening the second data channel

based on the probability distribution.
11. The method of claim 1, further comprising:

determining a probability distribution based on
the data receiver velocity; and
20
preemptively opening the second data channel

based on the probability distribution.

12, The method of claim 1, further comprising setting the
25 second receiver position to a constant value.
13. The method of claim 1, further comprising adding a

position offset to the first receiver position and the
second receiver position.
30
14, A computer-readable medium having computer-executable
instructions for performing the operations recited in

claim 1.
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based on the probability distribution. 15 11. The method of claiml1,

further conprising: determning a probability distribution based on hgﬁ
data receiver velocity; and 20 preenptively opening the second data g %%?%5
based on the probability distribution. 1231The nethod of claim11, further
conprising setting the 25 second receiver position to a constant val ue.

13. The nmethod of claiml1, further conprising adding a position offset to
the first rece&i-ver?®posi PrendandtthesedecoridPrecei viirsgpisindtoion 30 Isstéem

conput er - r eadabl e ggg'gqggﬁggng conput er -execut able instructions for
~performng the operatfons recited in claiml1l. [R:\LI B E]044& docredg 2
2 NOV 2005 - 31 15. A broadcast-based data di ssem nation system

conprising: a first data_squrc Rfving an associagted first 5 data cel
range defined by a first2geédgrapfittd efPBhCandyn"dsstiei af&acipcsd ddtmst

topic, the first dahaa seUNCe LAY | GuF ehed OLYr Qadepst agbibhshdata eq’iecﬂm
across a first data channel; ]Jo a data receiver having a currgnt recel ver
posi tion and subscPl'Bi i t 8Seheiptedt darst sdatee;t @ secondedaf arsourdsea

havi ng an associ at gd o] - cel L.range. ihed by.a _second geographic
region 15 and an assggggtggxgg'lgjcgakg topf%ﬂ%%iéhﬁhg¥%ﬁ5%fi afe (ﬁﬁk?g%
topi c, the second datrassoar tersonflagareldahwel ;

10 a data receiver having a current receiver

position and subscribing to the first data source;

a second data source having an associated second

data cell range defined by a second geographic region

15 and an associated second data topic matching the first
data topic, the second data source configured to
broadcast a second data stream across & second data

channel; and

20 a hand-off controller configured to subscribe
the data receiver to the second data source if the
current receiver position changes from the first data

cell range to the second data cell range;

25 wherein the first data stream and the second

data stream are non-identical.

1l6. The broadcast-based data dissemination system of claim

15, wherein the non-identical first and second data

30 streams comprise common data content and wmodified
content.
17. The broadcast-based data dissemination system of claim

15, further comprising a data channel proxy controller

35 having a first input coupled to the first data stream,
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broadcast a second data stream across a second data channel; and 20 a
hand-of f controller configured to subscribe the data receiver to th

second data source if the current receiver position changes fromth(é Zr N@Vs2005
data cell range to the second data cel bk Bange; 25 wherein the first data
stream and the second data streamare non-identical. 16. The
broadcast - based data di ssem nati on systemof claim 15, wherein the
non-identical first 8REC5EcIAPUFarauBdest teartha digrine dabmapatdetna, comdent

and nodified contept. The . t- data di sseni nation, system of
claim 15, furt herg{gor?f)lgc' %lltnrgg‘lﬂal d%?agﬁgﬁa%cggf%% o%%ggﬁprgﬁ eerkégsﬁaginl%lta
first input coupl eantiothbesétosl dapacst tkanpuf it LbBEhG4462tdee. edapd2dNOV

2005 - 32 a second input coupled to the second data stream and an out put
swi t chably coupl edtBet\ﬁg]éfn t‘ﬁgt‘?i r SECEAPEE: arfd'® hedddond-hapel t REOXY

out put bej ng furthesneoypled b&ﬁ?néh_%oﬁﬁti?u&@eeit%erswﬂtfb% data Shepnel sRLAXY
5 controller being configured to swtch the output from the first input to

the second input i¥hehdiggtr ehtPut egei Vidre pescbndn ioharyes £f riom t herfenst

data cell range t C .data cell rang to . The broadcast - based
data di ssem nati onpgégg\é%ngo%%%%ﬁr% 1§%1a?%$? hgfrroé“on%?‘fesi br%ts;fg{ktﬁ af:fagi
data channel contrahyertcotifi¢ gueshd cdqyeedgltl welngopen the second data

channel based on a probability distribution of a position sanple rate of
the data receiver. 15 19. The broadcast-based data di ssem nati on system of

claim o 18, The broadcast-based data dissemination system of claim
15, further comprising a speculative data channel
controller configured to preemptively open the second
data channel based on a probability distribution of a

position sample rate of the data receiver.

19. The broadcast-based data dissemination system of claim
15, further comprising a speculative data channel
controller configured to preemptively open the second
data channel based on a probability distribution of

20 the data receiver velocity.

20. The broadcast-based data dissemination system of claim

15, further comprising a data filter configured to
selectively filter the second data stream when the

25 data receiver is located within a data sub-cell range,
the data sub-cell range being baéed on a third

geographic region.

21. In a computer-readable medium having stored thereon a

30 data structure for use in a hand-off process between
data sources within a broadcast-based data
dissemination environment, the data structure

comprising:
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15, further conprising a specul ative data channel controller configured to
preenptively open the second data channel based on a probability
distribution of 20 the data receiver velocity. 20. The broadcast - bd<eN0V 2005
data di ssem nation systemof claim 15, -fasther conprising a data filter
configured to selectively filter the second data stream when the 25 data
receiver is located within a data sub-cell range, the data sub-cell range
bei ng based on a third §eogPApRREYregPBha 21SOHKCE corpiendrifrieadablfadeld

medi um havi ng stor a d ruct ure. for el hand- of f
process between da?geggggggggmf% i g&%gggﬁbaéggﬁéée Iggtgféﬁaﬁég%Wﬁﬁ%%%
environment, the ddeéastigetuieatconpehsingnméRyLl 3E] 04462 dccedg 22 NOV
2005 - 33 a prinmary data source identifier field identifying data sources
wi thin the broadcast-based data dissem nation environnent; 5 a data cel

range fiebd coupled to thedpriamenl dasagsSOouEeeqi dendifderedi ehd, éﬁ% dat a
cell range field describing geographical ranges of data cells ¢ ntrgﬁled
by the data sour ceS2tandSQOree coffilHi idditaron fEEAR / f | Bhe cdaph edcalol t hmnge

primary data source.pdgntifier:field, ni ion lipk field
descri bi ng data chgﬁ%gﬁs $%$@£¥%%e'vﬁﬁbgggpggggﬁeaﬁgE?§8n1?ﬁec%gf% $Edres.
is 22. The data stroavturélefi byathe2datfusthecespnpndsing a topics field,
the topics field identifying data sources broadcasting data categorized by
a conmon topic.

10 a communication link field coupled to the
primary data source identifier field, the
communication link field describing data channels for

receiving data streams from the data sources.

15 22. The data structure of claim 21, further comprising a
topics field, the topics field identifying data
sources broadcasting data categorized by a common

topic.
20 23, The data structure of claim 21, further comprising:

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

25

a location information field coupled to the data
receiver identifier field, the 1location information
field describing geographical locations of the data
receivers; and

30

a secondary data source identifier field coupled
to the location information field, the secondary data
source identifier field identifying data sgources
subscribed to by the data receivers.

35

[RALIBE]04462.doc:edg



20 23. The data structure of claim2l, further conprising: a data receiver
identifier field identifying data receivers within the broadcast-based
data dissem nation environnent; 25 a location information field cothZ bav 2065
the data receiver identifier field, the Bacation information field
descri bi ng geographi cal locations of the data receivers; and 30 a
secondary data source identifier field coupled to the location informtion

field, the sétondafy Wdt¥d sbaF caFWema[ldr #i éPda dERESHYPHRg tatd SBirces
subscribed to by tqugégaiﬁegeusaacagg-ggggh' aBELQA462 1d0C e Slﬁg:o%n%nmq/

2005 - 34 24. A nmethod for handing-o ata recelver to a source
i n a broadcast - bastdedidedenm mate oreeniavongeat ,cuttentdatacegvervéodaddiong a

current receiver location .and receivin cyrrent data streamfrom a
current 5 data soufce, tHE curtent dza%rar%ﬁurggr:ﬁa\ﬁtrﬁgead“cg?"lo@hta H5 ¢ 4nd
a currents data cel Hatangeurtbe euer enirrdaita dael |ss@nge helnggdel ineddt a

geographic region, the nethod conprisi ngtéelo acquiring the current
recei ver |ocation WPACt BB Gurseitedatde el delantrigandthe FrETentr data

receiver |ocation Lgiputside the oyrgeptpdat BXCFG‘I lgd his. §g§gggi, n%hfeor

a new data source having an assocliated new cell range enconpassing the
current method comprising:
10 acquiring the current receiver location with the

current data cell range; and

if the current receiver location 1is outside the

current data cell range:

searching for a new data source having an

assoclated new cell range encompassing the current

receiver location and an associated data topic

matching the current topic, wherein the new data

20 source broadcasts a new data stream across a new data

channel; and

subscribing the data receiver to the new
data source.
25
25, The method of claim 24, wherein subscribing the data
receiver to the new data source further comprises

opening the new data channel.
3 26. The method of claim 24, wherein searching for a new

data source further comprises comparing the current

receiver location with the new data cell range.
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receiver location and an associated data topic matching the currefgpmg&bg,
wherein the new data 20 source broadcasts a new data stream across 0
data channel; and subscribing the data receiver to the new data source.
25 25. The nmethod of claim 24, wherein suBScribing the data receiver to
the new data source further conprises opening the new data channel. 30 26.
The met hod o claigh 4me@%erein sear chi a new data source further

f
conpri ses co%%aring he cuPﬁeﬁF-?:%é@vgg'lgéﬁFﬁ&ﬁ\ﬁQQ§QWﬁP#ﬂﬁvﬁﬁﬁad@éﬂ
range. [R . LIBE] O4d462idee egly ZhdNOMeR008ata3%5o0d/ce THE L TBI0d c%tnpcfli@ie@

24, wherein subscribing the data receiver to the new data source further
conpri ses couplin@OFRglﬂ%tEh?e@@F@ereQﬁi%erh@iﬁ@wﬁ@@l@entd@aa1sEr@Sm.The
met hod of cl aim 24, wherein subscribing the data receiver to the new data
source further conprises synchronizing the new data streamw th the
current data8stredine fiothl. ofhechethods of whkakih24udddtinem£onRs | ghag:

determ ning a propgbilit% distribution bagsed on a position sanple rate of
the data receiver; 2nd 18" prigemitis eP§¥opeht hg SNE Grewldatiechafnarrbased

on the probabilitysghchrobiting. 3@ Abe neidwdseloghaim 24, St
conprising: 20 determning a probability distriﬁut?on based gﬁ% tE§£53P5
receiver velocity;d%%% Pree?ti vel y openi ng the new data channel based on

the probability distribution.

0. 29, The method of claim 24, further comprising:

determining a probability distribution based on

a position sample rate of the data receiver; and

15 preemptively opening the new data channel based

on the probability distribution.
30. The method of claim 24, further comprising:

20 determining a probability distribution based on

the data receiver velocity; and

preemptively opening the new data channel based
on the probability distribution.
25
31. The method of claim 24, further comprising adding a

position offset to the current receiver location.

32. A computer-readable medium having computer-executable

30 instructions for performing the operations recited in
claim 24.

33. A data receiver configured to present a data stream

from a data source in a Dbroadcast-based data
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25 31. The method of claim?24, further conprising adding a position offset
to the current receiver location. 32. A conputer-readable nediunlhavzn%w
conput er -executable 30 instructions for performng the operations r &iNO¥ 005
in claim?24. 33. A data receiver configurad to present a data stream from
a data source in a broadcast-based data [R \LIBE[04462. doc edg 22 NOV 2005

- 36 dissenmi nation environnent to a user, the data receiver conprising: a
positi on sensor coﬁﬂﬁ@@ﬂé@aﬁéO§eﬁ§élé0@@ﬁﬁénﬁo & gesgraphiec alatocmdoiyaf
the data receiver; @y P&ng% t receiver configured to receive a current
data streamfroma current data source, the current data source having a
current topic and a 10 current data cell range, the current data cell range

bei ng defined by a current raphi c region; a data_ source table
i denti fying data sources? % g QQ%ﬁ% HWeih tRafRBFS Wi tIHLET 4 He

15 br oadcast - basedg@at@aghssan m@t:berioﬁméw ORAEAL: 2and a1 9and- of 1
controller configured to subscribe the data receiver to a néw data source

listed in the data source table if the current geographlcal | ocation 20 of

t he data receiver is OUtglg§f5£ﬁ%%%¥re¥gﬁ%¥vé% Onflrangg %ge ﬁ%g%ﬂgéaﬁ%
Ssi t e

source having an associ ated new a cell range ence

geogr aphi cal | ocatueomeot khﬁxdasareememvﬁm1amdcamraasoqk&kedsdakae,tkac

mat ching the curregt togkc dgga34 The dﬁ}a recelver of claim 33, further

conprising a source current topi¢ and a
10 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 ranges, and data channels within the

15 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

20 of the data 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.

25

34, The data receiver of c¢laim 33, further comprising a
topics table identifying data sources within the
broadcast-based dissemination environment broadcasting
data streams with a common topic.

30

35. The data receiver of claim 33, 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.

35
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topics table identifying data sources wthin the broadcast-based
di ssem nation environnent broadcasting data streans with a conmon topic.
30 35. The data receiver of claim33, further conprising a specul atyeypy 2005
data channel controller configured to pregenntively open the second data
channel based on a position sanple rate of the data receiver. 35 [R
\ LI BE] 04462 doc edg 22 NOV 2005 - 37 36. The data receiver of claim 33,
further conpPbsi ngTar dedeputeaminere obntilgumed X0 Conriw: cabeptheiagr ment
data streamto theou§er 5(:1 37. The cﬁ&t,a re(f‘aei ver of claim36, further
conprising a dat aCthBrhelfDHSE EOREAGHIER conf FOIFERLCE LU (& Temdw
data streamto thedaubpytrdeni €6 thetfisegurrent geographical |ocation of
the data receiver is outside the current data cell range and within the
new data 10 cell range. 38. The data receiver of claim33, further
conprising ay~datarf Ll ter copfi S ively filter the current
data str egm \%\/ﬁén tEééctud%rtgnt{%%%g{ggghirogalCeil%q'f oggti ofl;lu otfheﬁ'uec T at T etdi Ver
is within a data sdbtacehbnnahgprolkg daharsilibeeebbnfaggeecheicngchaped @mea
sub-cel | geographi rcle&e%lia%ré. étR \ LI BEJO4 62 doc: edg , ,
ream 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

10 cell range.

38. The data receiver of claim 33, further comprising a
data filter configured to selectively filter the
current data stream when the current geographical

15 location of the data receiver is within a data sub-
cell rang, the data sub-cell range being based on a

sub-cell geographic region.
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