WD 01/ 86547 PCT/ USOL/ 14369 PROVI DI NG | NFORVATI ON TO A COMVUNI CATI ONS
DEVI CE BACKGROUND This invention relates to providing information to a
conmruni ca¥® onssseevi ce. 5 A communi cati ons devi ce such as BCPAgEr143@
cellular phone, a personal digital assistant, or a tel ephone may
periodically receive information froma renote source such as a web server
connected to the Internet A_user of the connunlcatlons device can

i ndi cate pref eF8RYESL HEO gN_ 9 JUULEATISNGNBRVARE what types
of information to send to the connunlcatlons devi ce. For exanpl e, using
Yahoo! To Go, the user may set up a schedule indicating the tinme of day
and day of the week to be notified of a preferred city's weat her

forecast, personal horoscope, and_preferred conpanies' stock 15 prices.
Schedul es on these renpte source55595§§ggﬂﬁc; the renote sources send the
indicated information to the user at the indicated tine(s) until the
service is tEHn ndtent DESCRI PN WOF DRWWNGS Rirdormatsian Block di agr am of
a networ ked conmuni cations 20 system - 1 WD 01/86547 PCT/ US01/ 14369
FIG 2 demurblotiddiagiamad. a context interpretation

5 A communications device such as a pager, a cellular
phone, a personal digital assistant, or a telephone may
periodically receive information from a remote source such as
a web server connected to the Internet. A user of the‘
communications device can indicate preferences to the remote

10 source such as when and what types of information to send to
the communications device. For example, using Yahoo! To Go,
the user may set up a schedule indicating the time of day and
deyxof the week to be notified of a preferred city’s weather
forecast, personal horoscope, and preferred companies’ stock

15 prices. Schedules on these remote sources are static; the
remote sources send the indicated information to the user at

the indicated time(s) until the service is terminated.

DESCRIPTION OF DRAWINGS

FIG. 1 is a blcock diagram of a networked communications

20 system.



engine in accordance with an enbodi rent of the invention. FIG 3 is a

fl omchart show ng the operation of the context interpretation engine of
FIG 2 i waovgisdance with an 5 enbodi nent of the inventi POT/UBHAGRIPTI ON
Referring to FIG 1, a system 100 includes a desktop conputer 102
configured to connect to a server 104 via an |Internet service provider
(I1'SP) 106 an ninternet. 108. ‘A 10 user of the desktop conputer 102 may
regi ster wi tlﬁl(lz’iheé set v%(rabl(if’)g %ﬁ%gf?fai%%t% ‘f%n??fgt sJel?JQ/%Fpﬁ% ati R ng a
specific user  identification code that uniquely identifies the user, what
servi ceSPYHRS usRraGFIRe’NEd Vibki 3R Pt Eathonsndentten. 110. The
user can register with the server 104 using the 15 desktop conputer 102 or
any device cohfi glired 2 of tonpearttshowhey | ieromtrdBonrodbttiee net wor k,
e.g., intranet or extranet, connected to the server 104. These services
can i nctaeexhat nt ¢ ypest of 1 onf ongihé omf t NBG USErimedd Sotdaf€seiMmen awen t he
user wants to receive the information, and what conmuni cations 20
devisce(spbddinemn secehyei thent néd@r mati on. Such communi cations devi ces 100
i ncl ude cel lul ar phones, pagers, conputers, personal digital assistants,
and other wreless - 2 WD 01/86547 PCT/US01/ 14369 comuni cati ons devi ces.

Before the server 104 (or hardware
DESCRIPTION

Referring to FIG. 1, a system 100 includes a desktop
computer 102 configured to connect to a server 104 via an
Internet service provider (ISP) 106 and an Internet 108. A

10  user of the desktop computer 102 may register with the server
104 and indicate to the server 104, using a specific user
identification code that uniquely identifies the user, what
services the user wishes to receive on a communications device
110. The user can register with the server 104 using the

15 desktop computer 102 or any device configured to connect to
the Internet 108 or other network, e.g., intranet or extranet,
connected to the server 104. These services can include what
types of information the user wants to receive, when the user
wants to receive the information, and what communications

20 device(s) 110 can receive the information. Such
communications devices 100 include cellular phones, pagers,

computers, personal digital assistants, and other wireless
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and/ or software nmechani sm associ ated with the server 104) sends any
information to one or nore of the user's communications devices 110, a
cont ext iwoer/pisetati on engine 5 (CIE) 112 hel ps det er m neP€ChEscions@xt of
the user. By considering context before sending information, the user

recei ves i ndi vidual i zed information relevant to his/her habits, lifestyle,
and real - mestatcl)Js Also eer% ﬁ9toFG 2, the C 112 i ncl udes an
event Pt 200 e‘él?%ﬁ es %ﬁ he 948, Sahtrh tWht BRYETERYER or 212

to help d erm ne t he user s context. The event |istener 200 nonitors and
det ect LY PHi FOEVERTS BECRRRENR | 2FSPel aveticel ty theevarvmd 1oflar ds t he
events to the context aggregator 212. The context aggregator 212 derives a
user cofReS® FoY FaEhrmst eeento pPowi eedueve i ¢f byhe hesevent |istener 200
using rules 206 (through the rules engine 208), context information

sour cescong2; i @antdi ensisésvieed i 160 204, cericdkior Jairs zeck idt one aigims e
collections of data, e.g., databases 114 and 116, included in or

accessi it xE byl ThensEsy ede dddn el lescebbeskt nomyes deda | 2P bel ow.
Essentially, the current (real-tinme) and future plans of the user define a

user’s m%rlr@e@érﬁﬁ&ﬂ | Yo £ SO0t £X1 4 mfc?‘:m%m&%/%q? 1y £ US01/ 14369

i nclude information conpiled fromthe context ormetion

receives individualized information relevant to his/her
habits, lifestyle, and real-time status.
Also referring to FIG. 2, the CIE 112 includes an event
10 listener 200, a rules engine 208, and a context aggregator 212
to help determine the user’s context. The event listener 200
monitors and detects certain events of potential relevance to
users and forwards the events to the context aggregator 212.
The context aggregator 212 derives a user context for each
15 event provided to it by the event listener 200 using rules 206
(through the rules engine 208), context information sources
202, and a user profile 204, each organized in one or more
collections of data, e.g., databases 114 and 116, included in
or accessible by the server 104 and described in more detail
20  below.
Essentially, the current (real-time) and future plans of

the user define a user’s context. Specifically, context may



sources 202 related to the user's: location, e.g., latitude and | ongitude,
zip code, wreless cell site, elevation, and tinme zone; 5 nobility
status, ev@oiseuati onary or en route to a specific destiparise/4sgeed, and
direction; «current activity, e.g., type (at hone, at desk, at a neeting,
in a car, on an airplane, on a train, walking, etc.), duration, people

i nvol ved, L V] 10_site (hone esk, conference rop hotel, freeway,
ai rport, %?Q& ,i%%%r%%ﬁl%%té%%? %?g §¥?ﬂﬁf?ﬁec%?t?%Yu+£%%EW?9+??es, e.g.,
p : ] Pl . .
type, guratlon %gquie involved, activity site, and subject matter; 15
top n (Pribretize)retanedi hoatie-weerist: prioritized contact Iist; and
event priority, e.g., inportance (high, medium or [Iow) and urgency (high,
medi um or |ow). Thi&Catkenofe cont ekdtthatactet ibiiektude notimldedac! usi ve.
20 The context information sources 202 are adapted to allow context
characteristics to Wwereadses orldeteted dxomtoconsiadet atimd. zonel, WO
01/ 86547 PCT/ USO01/ 14369 Some or all of this information can include
attbi bute * mobility status, e.g., stationary or en route to a
specific destination, speed, and direction;
* current activity, e.g., type (at home, at desk, at
a meeting, in a car, on an airplane, on a train,
walking, etc.), duration, people involved, activity
10 site (home, desk, conference room, hotel, freeway,
airport, etc.), and subject matter;
* timeline of future activities, e.g., type,
duration, people involved, activity site, and
subject matter;
15 * top n (prioritized) items in a to-do list;
* prioritized contact list; and
« event priority, e.g., importance (high, medium, or
low) and urgency (high, medium, or low).
This list of context characteristics is not all-inclusive.
20  The context information sources 202 are adapted to allow

context characteristics to be added or deleted from

consideration.



qualifiers of inferred information that enable the CIE 112 to further

define the information (and thus the user's context):

gl obal powdDi/gstng satellite 5 (GPS) based | ocation

accuracy, e.g., a
dat a PeT/TSGIRIBIMNEr eas

differential GPS |location data is precise; confidence (duration and source
of information determ ne accuracy), e.g., speed and direction nmust stay

dy f t b 10 t
di sposi ton SaRE4E LR LREs ?ﬁ?{%%agpfd“a;%? b i g ?ﬁ%ﬁcﬁﬁ?gh
communi catio dev ) ance. | evel associ ati ng
i npor t ahce t g - ah® e‘?/gnjt f)?/rjé%gph% ?ﬁ’ﬁaYh%nthLﬁ%ee%?W%et]é%eﬁE ]1]52 (5pouse,

boss, peer, child, airline, etc.); and urgency level, e.g., associating
an ur geneytRer A elrmt thy @Wﬁ@%@?h@nsm@e’cmsttﬁeﬁ evedt’ ancoiteect: of the

event (flight delayed, change in driving times, neeting noved up, etc.).

20 Al so referring tacd®l@cy, ¢he. Cl& qn@oaibtmsﬁitrﬁ&m
event to registered users and the event's relation

e saedEMiance of an
to each user's context

in & process 300. Tfer) Bbadd®, lasdtgor intevend ddstaneine@ds rul es engi ne

208, and - 5 WD 01/86547 PCT/ US01/ 14369
differential GPS location data is

precise;

* confidence (duration and source of information

determine accuracy), e.g., speed and direction must

stay steady for a specific duration before they are

10 deemed accurate;

* disposition, e.g., cannot be disturbed and

available through which communication device(s);

* importance level, e.g., associating an importance

to an event by evaluating the source of the event

15 (spouse, boss, peer, child, airline, etc.); and

* urgency level, e.g., associating an urgency to an

event by evaluating source of the

event and impact

of the event (flight delayed, change in driving

times, meeting moved up, etc.).

20 Also referrihg to FIG. 3, the CIE 112 determines the

relevance of an event to registered users and

the event’s

relation to each user’s context in a process 300. The CIE

112, using the event listener 200, rules engine 208, and
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context aggregator 212, inplenents the process 300 with a software
mechanism i.e., algorithnms, though one or nore hardware nechani sns nay
acconpl i shovhesssanme results. Additionally, the server 10BECTEH$01I/1EdUde nOre
than one CIE 112 5 to help determ ne context. Before the CIE 112 begins
determ ning the user's context for an event, however, the event |istener

200 nonj n det ects 1) .events. The event |istener 200 can nonitor
and de%%@%éf%o%?gf%éggoﬁvéﬁgs FPBRTARYET nfbF i PORSS0dPe"#ERid 10 adapt ed
to connun%cate with, inpcluding information sources on the Internet 108,

i nt r ane? @ TUATE RErAARL SN, For CexafpPeritives, ebewghi @iener RO can regi ster

with various information sources and act as a |listener for events, neaning
it can NRECERYR MOERAREANs onaYr AT ONRL LBl of hat $a@ne speseesswhen the 15

i nformati on source adds, deletes, or nodifies itens (events). The event

| i st enefd@D0iomyllegi sherséoveeckdvemapt ifictadé atopd tabh eventssther

i nformati on source nmaintains/controls/detects or just certain categories
of évents.h&endstéhatné heoegvert. |istener 200 nmay nonitor and detect (301)

i nclude: 20 weather conditions; traffic conditions; news; sports
scores; - 6 Before the CIE 112 begins determining the user’s context
for an event, however, the event listener 200 monitors and
detects (301) events. The event listener 200 can monitor and
detect (301) these events from any information source it is
10 adapted to communicate with, including information sources on
the Internet 108, intranets, and extranets. For example, the
event listener 200 can register with various information
sources and act as a listener for events, meaning it can
receive notification from the information sources when the
15 information source adds, deletes, or modifies items (events).
The event listener 200 may register to receive notification of
all events the information source maintains/controls/detects
or just certain categories of events. Events that the event
listener 200 may monitor and detect (301) inclﬁde:
20 * weather conditions;
» traffic conditions;
* news;

* sports scores;



WO 01/ 86547 PCT/US01/14369 travel information, e.g., flight information

and directions; receipt of electronic mail (email); auction status; 5
rem nder 8yO ovsdsendar changes; stock prices; and hor osROP®SOTTHBE | i st of
events is not all-inclusive. The event listener 10 200 is adapted to all ow

events to be added, altered, or deleted fromnonitoring and detection.
Once the event |isgt 1209 tects (301) an gvent, th cont ext aggregat or
212 receives (302) ﬁ% |%§ %?9$ﬁ§aé%%ﬁt ®1%ct u H%hg ﬁ%§8¥?ﬁ?+%% %Wgthe
event and a user iqgntif%catign 15 code. The server 104 provides the user
i dentification code“tb®“the"&¢ent |istener 200 and may provide it directly
to the context aggregator 212 rather than through the event |istener 200.
The context aggrelaf®FfcoR? @étetarheenild0m3it héemal bvance 20 of the event
to the user's service choices as indicated in the wuser profile 204. The
user profile 204 tomt@thenpsbdthe;informati on on regi stered users, usually
information provided by the users. Such information can include a user's:
5 * reminders;
* calendar changes;
* stock prices; and
e horoscope.
This list of events is not all-inclusive. The event listener
10 200 is adapted to allow events to be added, altered, or
deleted from monitoring and detection.
Once the event listener 200 detects (301) an event, the
context aggregator 212 receives (302) notice of the event
including a description of the event and a user identification
15 code. The server 104 provides the user identification code to
the event listener 200 and may provide it directly to the
context aggregator 212 rather than through the event listener
200.
The context aggregator 212 determines (304) the relevance
20 of the event to the user’s service choices as indicated in the
user profile 204. The user profile 204 contains profile

information on registered users, usually information provided

by the users. Such information can include a user’s:
- 7 =



- 7 WD 01/86547 PCT/ US01/ 14369 name; hone information, e.g., mailing
address, tel ephone nunber(s), fax nunber(s), and email address(es); work
i nformat ivodpr/essgr, mailing address, tel ephone 5 nunber (skCTAI&X/BBEYDEr (S),
and emai| address(es); comrunications devices; historical (previous)
data, e.g., user interaction |logs; contacts, e.g., names, addresses,

t el ephone 10 nunp oenail addresses, birthdays, and anniversaries;
travel profile, e.g., rfoute taken fromhone to work, seating preference,
special service required, _neal preferences, passport information, frequent
15 flier informati OT%C+%§?ﬁﬁan??in%'%nd]“?ﬁ%%ﬁgf@@%f$%ﬁvc%ﬁkﬁpﬁgﬁerental
information including car nodel /size preference and quantity, and hotel

i nformati on i ncl udiHgUPRY €8) chhdh awePehotlel aHaiemdbemnddiess (on code; 20
bi rt hday/ astrol ogi cal information; news profile, e.g., preferred city(s),
preferred subject (eyrkwbnfdrmpbioni cs,gsponasliegcajidrand, telephone

5 ‘ number (s), fax number(s), and email address(es);

* communications devices;

historical (previous) data, e.g., user interaction
logs:;

* contacts, e.g., names, addresses, telephone

10 numbers, email addresses, birthdays, and
anniversaries;

* travel profile, e.g., route taken from home to
work, seating preference, special service required,
meal preferences, passport information, frequent

15 flier information including airline and
identification code, car rental information
including car model/size preference and quantity,
and hotel information including hotel chain and
hotel chain identification code;

20 * birthday/astrological information;

* news profile, e.g., preferred city(s), preferred

subject (s) (world, politics, sports, etc.), and

preferred sports and sports teams;
- 8 -



preferred sports and sports teans; 8 WD 01/86547 PCT/ US01/ 14369 finance

profile, e.g., preferred conpanies and stock ticker conpany codes; and

preferreswoones4to be notified of certain events. This | PET/USGL/ 13649

exhaustive. The user profile 204 is adapted 5 to allow information to be

added, altered, or deleted. For exanple, if the event relates to the

cI05|ng st ock prlce of co n¥.§ t he event s nq% rel evant to a user
ttBs

interested in closl nga%(t:% Fot- ’orﬁgle ANi eRARHH 2030 t he
process 300 ends (30@% Slnllarl , I f the event relates to 10 the weat her
conditions of a cerFaPHK chEgX %ﬁtc?%%a%%eGG%escaﬁ%%dar i ndi cates that the
user will not arrive in that city for a neeting for another three days,

t he context aggrebatdrfepiedchhngete? hhenethiiiedheobventtasn notertsd evant to
the user and the process 300 ends (306). If, alternatively, the 15 cl osing
st ock pFhte bistoh@amgtxe@hauhEimeathEMeimé@fm@tbﬁﬂléSZOﬂei§V£@épﬁédthe
user, the process 300 continues. If the server 104 includes nore than one

Cl E5l12tothelowelves rifdi onytdeber ailaed ( 30 e whil cho £l = 1d2:40 send certain
user identification codes to based on the types of events or 20 classes of

users that eagh @ E 14248 g@@ﬁtgyéf&ég handle. c140; hhal: 6a88, {1 ie context
aggregator 212 receives (302) only

of company X, the event is not relevant to a user interested
in closing stock prices for only companies Y and %, so the
process 300 ends (306). Similarly, if the event relates to

10 the weather conditions of a certain city but the user’s
calendar indicates that the user will not arrive in that city
for a meeting for another three days, the context aggregator
212 can determine that the event is not relevant to the user
and the process 300 ends (306). 1If, alternatively, the

15 closing stock price of company X or the weather information is
relevant to the user, the process 300 continues.

If the server 104 includes more than one CIE 112, the
server 104 may determine (310) which CIE 112 to send certain
user identification codes to based on the types of events or

20 classes of users that each CIE 112 is configured to handle.
In that case, the context aggregator 212 receives (302) only
the user identification code and avoids (312) determining

(304) whether the event is relevant to the user, as the event
- 9 -



the user identification code and avoids (312) determning (304) whether
the event is relevant to the user, as the event 9 WD 01/86547

PCT/ USO1MA 868547 s rel evant to all users considered by t hR€T/Ch@E/MI®. The
context aggregator 212 may not receive (302) the user identification code
if it has a database of or otherwi se has access to all the user

identifj I C r t ti ar, eve Y. Kngwi ng that the
cvent hes BoaTHe o thetuasr S ServR T e E L XER ext Mgr gt or
212 considers the context i formati on sources, 202, the user profile 204,

and t hecPUTBE PSR FOF ntit atBeR RohtesGe¥ 6 ($L2 Liskhe giseh the event. The
10 rul es 206, i ncl ude a nunber of rules sets, each rules set including a
number el dcalokosponei hf o ReTer t@R3gR of orvemerwigsh s t he
types |isted above. The context aggregator 212 determ nes which rules set
appl i esa¢eeshe@veht @nd uséor hdenthef red esorenghdes 208l adchcad W es set to
use. The 15 rules engine 208 determ nes (308) what context information
soulBcesp 262 gl at eetent heyeyent using the rules set and relay that
information to the context aggregator 212. Using the rules 206 allows the

cont ext aggriegaliig 212at orgonsi&er @ld Ld LByt COM exde i 1 Qrd Bl Qn
sources 202, infer |inks between 20 various context information sources 202
based oIN&EUSE e context aggregator 212 considers the context
information sources 202, the user profile 204, and the rules
206 to formulate a context for the user given the event. The
10 rules 206 include a number of rules sets, each rules set
including a number of rules corresponding to a certain type of
event, such as the types listed above. The context aggregator
212 determines which rules set applies to the event and
informs the rules engine 208 which rules set to use. The
15 rules engine 208 determines (308) what context information
sources 202 relate to the event using the rules set and relay
that information to the context aggregator 212. Using the
rules 206 allows the context aggregator 212 to consider all
relevant context information sources 202, infer links between
20 wvarious context information sources 202 based on the user

profile 204, and generally provide the flexibility to use

heuristics (rules drawn from past experience).

- 10 -



profile 204, and generally provide the flexibility to use heuristics
(rules drawn from past experience) - 10 WD 01/86547 PCT/ USOL/ 14369 The
rul es engv@e1/2387 det er mi nes (308) which context infornatiparssurre® 202 t he
cont ext aggregator 212 should consider in deriving the user's context for
each event. The rules engine 208 is configured to contenporaneously handl e

5 nultiple rgqu e e } 08). t el evant cont ext
i nf ormati on %%u?%%geioigq%?gaﬁ%:ﬁ)&%reelt()r%%u%ser %é) t%elcgén%onqﬁ . The rul es

engi ne 20 rocesses the ru et using . a Rete algorithmto determ ne
TR ool A N LG R Lt gk b b A B

engi ne 208 may use 10 any algorithm The Rete algorithmuses a tree format
to mat cCHPRSAHFHOUSY | IRRBY bag ethdm e Bet | & il eldBi eamh ki tat Fhwunber  of
nodes in the tree. The rules engine 208 uses the rules, 206 in the rules
set as Yulkss modssne Palhsis heoufhguted viay | st ergolesa el Iy dnadetler mi nat i on
(308) of what context information 15 sources 202 relate to the event. In a
si npl i friveld: igxanpteeyud dts t he. evenetretmatres (308 tiled i<l prabl eyoratestthe
intersection of U S. Route 26 and Interstate 405 in Portland, Oregon that

i's  expactaehdio il easulded WO NOLES, o thhgnddl ese angl e 208 10w e deternine
rel evant context information sources 202 as 20 including the user's

physi Ce\!ir&é).cat’lil'f%p’rd@é)élé.rﬁé'iéé aéd‘bg’processes the rules set using a

Rete algorithm to determine (308) the relevant context
information sources 202, although the rules engine 208 may use

10 any algorithm. The Rete algorithm uses a tree format to match
various items based on a series of decisions made at a number
of nodes in the tree.  The rules engine 208 uses the rules 206
in the rules set as tree nodes. Paths through the various
nodes end in a determination (308) of what context information

15 sources 202 relate to the event. In a simplified example, if
the event relates to a traffic problem at the intersection of
U.S. Route 26 and Interstate 405 in Portland, Oregon that is
expected to clear in two hours, the rules engine 208 could
determine relevant context information sources 202 as

20 including the user’s physical location, mobility status,
current activity, and future activities. The rules engine 208
informs the context aggregator 212 to query these context

information sources 202 in determining the user’s context.
- 11 -



current activity, and future activities. The rules engine 208 inforns the
context aggregator 212 to query these context information sources 202 in

determ niwmg ot/gd4user’' s context. - 11 WO 01/86547 PCT/ USQe¢T/a8@91436dnce t he
rul es engine 212 determnes (308) the relevant context information sources
202, the rules engine 208 sends an indication of the relevant context

information sources 202.to the co Xt .aggregato 2. The cont ext

aggr egat or esé%hes BRI 4509 rﬁ%ﬁa%tt%ﬁe&t {?’ or' TRt i T SRitces 202
for context information relevant to the event and collects (316) the

r el evartOTEGitlext™ S R b oFPU RS anrily (1849 enwline ol aants (2816)
includes consulting the user profile 204 and/or the rules 206 (through the
rul es erigiim@t2@g) offhdhadorebenaxt cyyregatiort @aee sy ssdumecasn| A0t thed
information to the rules engine 208 with the rules set(s) to use in

pr ocessihyg cdrtexdtnforomet gonor Sone. exarplentodxt heydtd s 208 1N ddweng ul es
sets include: if the location information is stale (older than x 15

M ngt es)3td)encHis & d ey usier csn etk € Ndao A tdiedrerdB e e 4 N USRIY £dr@%atd on;
if the location information is froma GPS, then associate an accuracy of

one hund{&d BLiQIS O Rl ) SHANCE JIRASHE)d o ddss | &Claé)i Ue

relevant context information. This scanning (314) and
collecting (316) includes consulting the user profile 204
and/or the rules 206 (through the rules engine 208). The

10 context aggregator 212 sends the collected information to the
rules engine 208 with the rules set(s) to use in processing
the information. Some examples of the rules 206 in the rules
sets include:

e if the location information is stale (older than x

15 minutes) then use the user’s calendar to determine
the user’s location;

* if the location information is from a GPS, then
associate an accuracy of one hundred meters (or any
distance measure) to the location;

20 . * if the location information is provided by a
wireless carrier associated with the user’s
communications device 110 then associate an

accuracy of ten meters to the location;
_12_



20 if the location information is provided by a wreless carrier
associated with the user's comrunications device 110 then associate an
accuracy vwo ot/sas4meters to the location; - 12 WD 01/ 86547r€CUAUIBRA1¢914369

if the location information is froma differential GPS then associate an
accuracy of five neters to the location; using any of the above rules to
determ ne speed 5 apd/or direction and the accuracy of the ,

speed/ direction; ° iijt‘%T‘%elg%‘é?J?Jo‘?fl alcrg{}?%i%”r%n Y (I HHEFF9ke 2 het er s)
then find one zip code and tinme zone for the user; 10 if the |ocation
accuracy is nedi um$¢betWeen F$sRCIR 1 fagCweaey I thisre usters ddi us to

determne zip codes and tine zones; if speed and direction are steady for
a period of t secorus ithemtbssoci ate a confidence, e.g., high, 15 nedium
or low, with whether the user is noving; if newemil is froma contact

havi ng rel ati onshi puskngi 4hyt&e ts€rab®veg. ruBPHOUSE, dLOSEML Reespeddi | d,
etc., then mark the email with an inportance, e.g.,
5 and/or direction and the accuracy of the
speed/direction;

e 1f the location accuracy is high (less than five
meters) then find one zip code and time zone for
the user;

10 * 1f the location accuracy is medium (between five
and fifty meters) then use a radius to determine
zip codes and time zones;

» if speed and direction are steady for a period of t
seconds then associate a confidence, e.g., high,

15 medium, or low, with whether the user is moving;

* if new email is from a contact having relationship
k with the user, e.g., spouse, boss, peer, child,
etc., then mark the email with an importance, e.g.,
high, medium, or low;

20 * if the user is in a meeting with his/her boss then

mark disposition as unavailable for low and medium

priority email;
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hi gh, medium or low, 20 if the user is in a neeting with his/her boss
then mark disposition as unavailable for low and nedium priority email; -
13 WO OW@6B8A4PCT/ US01/ 14369 if the user is on an air pba@ngselassomar k

di sposition as unavailable; if the tinme of day is night, e.g., past
9: 00pm local tine, then set disposition as unavailable for 5 | ow and
rmmumpnontygmml if the.,tine o

| t t
10: 00pm | ocal tlne theﬁ gg?rdﬁ§p8§|?lon ggigaﬁagﬁgpa%ggk d%?p?ﬁgtEQEnt is

flight related, flight 10 cancelled, delayed, or rerouted, then use

t he user proflle gé4uP8Vaé@éPﬁ?ne contacts that need to be notified; and
if a neetlng is cancelled then analyze and prioritize the top nitens in
the user's to-do* 15 khsttima ehedayaifiviphobl envexappte 2abdVen col | ected
rel evant context information could include that the user is: in a neeting
at a particul ar | otatedntatmewotken set disposition as unavailable for

5 low and medium priority email;

* 1f the time of day is sleep time, e.g., past
10:00pm local time, then set disposition as
unavailable;

* if the event is flight related, e.g., flight

10 cancelled, delayed, or rerouted, then use the user
profile 204 to determine contacts that need to be
notified; and

* if a meeting is cancelled then analyze and
prioritize the top n items in the user’s to-do

15 list.
In the traffic problem example above, collected relevant
context information could include that the user is:

* in a meeting at a particular location at work;

* accessible by pager and cellular phone;

20 * stationary in a wireless cell site twenty-four;
and

* scheduled to be at work for the next four hours.

- 14 -



accessi bl e by pager and cellular phone; 20 stationary in a wireless cel
site twenty-four; and scheduled to be at work for the next four hours.
14 WO OW@6b%6B4PCT/ US01/ 14369 Preferably, the context apgr@§ar@ses212 can
col l ect (316) context information on the user's | ocation because |ocation
may dom nate a user s context. For exanple, the user may be at a novie or
giving a sp ec usi ness ﬁonference and ngt 5 want any conmuni cati ons.

b
I'n determin ﬁﬁ ?@W“s NGc &PPGR*t PERTFERET PéléégnFaEOHPé%?Canéﬁﬁétlon
the context aggregator 212 preferably collects (316) |ocation |nfornat|on
accor dFRBLEES tlﬁﬁ@rma&rlm:w theoHSRESE aeecaitara Badadesi Aabheipd the
| east: latitude/longitude coordinates froma global 10 positioning system
zi p colley daméndie, aomsettier cooheakt Frfroematpdr,sobecas2f2maFhbecont ext
aggregator also can collect (316) any location information avail abl e
i n, t heatiser moptef blre g2@4nar ar epewant acont exikinaker ABhireRcs0Hr 684202+ After
collecting (316) the relevant context information, 15 the context

agwy egabAt 3&% apahyzesat348) . th@nrééﬁéﬁﬂﬁngﬁﬁtgxﬁseknEOEBEEEQBHand
generates (320) a conposite context that defines the user's probable

cont ext» o ANahyZi Y 3H8) cblEextel A¥AR-E0BhEXLLNEGLPBLL 0Dl pEl udss addi ng

semantics to

212 preferably collects (316) location information according
to this hierarchy, from most accurate and desirable to the
least: latitude/longitude coordinates from a global

10 positioning system, zip code, calendar, or other context
information source 202. The context aggregator also can
collect (316) any location information available in . .the user
profile 204 or relevant context information source 202.

After collecting (316) the relevant context information,

15 the context aggregator 212 analyzes (318) the relevant context
information and generates (320) a composite context that
defines the user’s probable context. Analyzing (318) the
relevant context information includes adding semantics to the
relevant context information such as key words usable by the

20 server 1Q4. The context aggregator analysis also includes
examining the relevant context information to see if the event
is not relevant to the user in light of the relevant context

information, preferably through the rules engine 208. For
- 15 -



rel evant context information such as key words usable by the 20 server 104.
The context aggregator analysis also includes exam ning the relevant
context wdor/smsion to see if the event is not rel evant POTARE/M3@r in
light of the relevant context information, preferably through the rules
engi ne 208. For - 15 WD 01/86547 PCT/US01/ 14369 exanple, in the traffic
exanpl e _abave, the context_aggregator 212 consi der. that the user

pr ef ers’ edctlrbyt}beagte?aéfrjo%ge}ia&%o]fsearb(b‘f%‘fi Re Nt G T Hat t he
event is not relevant because the user will be at work until after the 5
traf fi<-pronl RSl Epectald e sl PIHRLS tFRN it éxt Dastfyr deior 212

i gnores the event based on the user's current and future context and the
pr ocesS B0 hdsr¢B306) .204,, biHowmaide ttHetusere wasrscheduled to | eave work
in an hour and travel in an area including the location of the traffic 10
pr obl emlettentc M @xisagdiegaiar Wil2 genesatwsr 320)i 1t hertcorpasi t e cont ext .
Cenerating (320) the conposite context includes consulting the user

prof i lter 204 @ngkddieent W £5e:300{ddrqugin dhe.  rles, el ne,dQ8): For exanpl e,
if the context aggregator 212 15 collects (316) location information from

the usgigefAlGndars 3 dMe- SORLERX L AGHr 6OALON 214 6an, dise highardgal context
information in the user profile 204 to predict the user's
and future context and the process 300 ends (306). 1If,
however, the user was scheduled to leave work in an hour and
travel in an area including the location of the traffic
10 problem, the context aggregator 212 generates (320) the
composite context.

Generating (320) the composite context includes
consulting the user profile 204 and the rules 206 (through the
rules engine 208). For example, if the context aggregator 212

15 collects (316) location information from the user’s calendar,
the context aggregator 212 can use historical context
information in the user profile 204 to predict the user’s
location using one or more rules 206. Using historical
context information allows the context generation to be

20 adaptive over time. Alternatively or in addition, the context
aggregator 212 may consult the rules 206 to take the

incomplete or stale location information and make a best guess

as to the user’s location. This prediction feature can be
_16_



| ocation using one or nore rules 206. Using historical context information
all ows the context generation to be 20 adaptive over tinme. Alternatively or
i n addit ivomp1/8d3¢7 cont ext aggregator 212 may consult the POT/@®S012Q86% 0 t ake
the inconplete or stale location information and nake a best guess as to
the user's location. This prediction feature can be - 16 WD 01/ 86547

PCT/ USQ1/ 1436 applied.tq any of the relevant, context, information. In
gener atii J(eégdt)ot c%p%%eit SIS t?OI?%eeXafcojﬁi gyt egat 212 can
prioritize the events and include the priority of when to send each event
to the ARETATEY O P het R AR TS e tHRN B Eontidha FHGHHatd BH SHirtes 202.
For exanple, an event currently occurring or an event occurring in two
hours cai? aaakeprinriize over ewrerdiemndcowryidey e sind dwidns.oOvdeen
generated (320), the context aggregator 212 provides (322) the conposite

cont extto preafdereditly éverexttensitid eigwar Kegsed Ood artgtiages (Pl ,off aclidie server
104 (or the nechani sm associated with the server). The server 104 (or the

nechanicyit san tdedrnSensh tdnewanto o, oneo OreXMNEL Of drheswsel ' s
conmmuni cations devices 110, and then the process 300 ends (306). O her

embodi eALS A8, WAL 118 SCone Qfedi&Gdald OMNGin WRis iyl L

take priority over an event occurring in six hours.

Once generated (320), the context aggregator 212 provides
(322) the composite context, preferably in extensible markup

10 language (XML), to the server 104 (or the mechanism associated

with the server). The server 104 (or the mechanism) can then
send the event to one or more of the user’s communications
devices 110, and then the process 300 ends (306).

Other embodiments are within the scope of the following

15 claims.
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WO 01/ 86547 PCT/ US01/ 14369 What is clainmed is: 1. A method conprising:
determ ning the rel evance of an event to a user based on service choices
of the useop1/8sdeterm ning the rel evance of informati on SPOT/USEL/14669 he
event, the information sources including at |east data indicating a

real -tinme status of the user; and determ ning whether to send information
about the event to the user based on the information sources. 10 2. The
met hod of claim1 in which the service choices include categories of
eventsvhgia\ts lnte est the user. 3. The nmethod of claim1l in which the

real -ti t%ﬁu% 3Rt utfes | ocation information. 4. The method of claim1
in which the real-tinme status 15 includes nobility status of the user. 5.
The method of claim 1 in which the information sources also include data

i ndi cating the fuuPetReGtRRFI3HI  user. - 18 WD 01/86547 PCT/ USO1/ 14369
6. The nethod of claim1 further conprising receiving notice of the event.
7. The met hodeotrsl almy I1tHartheevannproSiay eeder fimiagiser based on

service choices of the user;

5 determining the relevance of information sources to the
event, the information sources including at least data
indicating a real-time status of the user; and

determining whether to send information about the event

to the user based on the information sources.

10 2. The method of claim 1 in which the service choices

include categories of events that interest the user.

3. The method of claim 1 in which the real-time status

includes location information.

4, The method cof claim 1 in which the real-time status

15 includes mobility status of the user.

5. The method of claim 1 in which the information
sources also include data indicating the future status of the

user.

- 18 -



a communi cations device associated with the user to send the 5 information
about the event. 8. The nethod of claim1l in which determ ning whether to
send i nf ovoat/dadm7 t o t he user includes estimating the real PCT/URER/BIB&t US Of
the user based at least in part on the relevant information sources. 10 9.
The nethod of claim1 further conprising determ ning when to send the

i nformati on about_.the event to the user . The nmethod of claim1 in which
the event i n621 udes atme Ty tojgncelaojfm \?\gaﬁﬁ%%%nccﬁ“ﬁﬁ%nq 5V dohdi ti ons,

breaking news, travel information, receipt of electronic mail, and 15

per sondl°H iR mifertd’® 19V articl e conprising a conputer-readabl e medi um
whi ch stores conputer-executable instructions, the instructions causing a
conputer to: determ ne the relevance of an event to a user based on 20
servi ce choites dfthe Heeted ;of glpimgd oIV SERY7 FEORNISCEIA 486 rtiatierd ne
the rel evance of information sources to the event, the information sources
i ncl udijngamureiast data dénidie atd spriaredl witihetist ataes dfo tdendisgre

determ ne a context of the user based on the relevant 5 information
soubcesinfaMhation about the event.

8. The method of claim 1 in which determining whether
to send information to the user includes estimating the real-
time status of the user based at least in part on the relevant

information sources.

10 9. The method of claim 1 further comprising determining

when to send the information about the event to the user.

10. The method of claim 1 in which the event includes at
least one of weather conditions, traffic conditions, breaking
news, travel information, receipt of electronic mail, and

15 personal reminders.

11. An article comprising a computer-readable medium
which stores computer-executable instructions, the
instructions causing a computer to:

determine the relevance of an event to a user based on

20 service choices of the user;

- 16 =



determ ne whether to send informati on about the event to the user based on
the context. 12. The article of claim 1l in which the service choices

i ncl ude owOeyssSkes of events that interest the user. 10 1BCT/UR&/®B6¢% cl e of
claim1ll in which the real-tine status includes |location information. 14.
The article of claim 11l in which the real-tine status includes nmobility
status of the, user artlcle cl a|n1é1 in which the kﬁfornation

15 sources F§8rpﬁgﬁuggedﬁﬁéevﬁ8 FEaf’i ndnﬁﬁFW? 18PaPErGPSt & Tf8er. 16. The

article of claim1l further causing a conputer to_ receive notice of the
event . V3§, Weeoirgesaztper FJSGIFFESGQClY?‘ln‘Fhétall?ﬁéFedéitacIa|mll
further causing a conputer to determ ne a conmunications device to send the

i nf or mhpfémataboue tkeletvéne. statushefathiecheest claim 11 further causing a
conputer 5 to estimate the context of the user based at least in part on
t he rel evantieicefrorimat bonoatextest tBe TBerabbsebeoaf takairmli¥ahn whi ch the
event includes at |east one of weather conditions, traffic conditions,
br epki ngreews;ibhavelrcBEor gatyi on, receipt of electronic mail,

determine whether to send information about the event to

the user based on the context.

12. The article of claim 11 in which the service choices

include categories of events that interest the user.

10 13. The article of claim 11 in which the real-time

status includes location information.

14. The article of claim 11 in which the real-time

status includes mobility status of the user.

15. The article of claim 11 in which the information
15 sources also include data indicating future status of the

user.

16. The article of claim 11 further causing a computer

to receive notice of the event.
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10 and personal rem nders. 20. A systemconprising: a server configured to
connect to a network and to have access to service choices and to status

i nf or mat ivodp1/865¢t uding real-tinme status information, rel POBRUSIY@3@ user;
and 15 a mechanismincluded in the server and configured to determne the
rel evance of an event to the user using the status information and to
determ ne whet her_to send _informatjon about the event to the user based at
least in part’- onfRheASerst e lioiaEe Bhdt iR &t ks in8 Gt g0 21.
The systemof claim 20 in which the network includes the Internet. - 21
WO 01/ 88547 Pamiuse 13 14389un Doa t ipies s§YSYede 0F0 c<lidn 2oe finddwerattonpri sing a
second communi cations device configured to receive the information sent to
t he usertho23.tAdhe=wsyist em of claim 20 in which the server is also 5
configured to send the information to the user. 24. The system of claim 20
in which the server is also configured to receive notice of the event and
to provide 1i#formiedion:edostot heleent 1 toutttes meehadtisma 25omdieesyst em of
claim20 in which the mechanismis 10 also configured to determ ne when to
send i HOrd@t i abod context of the user based at least in part on

the relevant information sources.

19. The article of claim 11 in which the event includes
at least one of weather conditions, traffic conditions,
breaking news, travel information, receipt of electronic mail,

10 and personal reminders.

20. A system comprising:

a server configured to connect to a network and to have
access to service choices and to status information, including
real-time status information, relevant to a user; and

15 a mechanism included in the server and configured to
determine the relevance of an event to the user using the
status information and to determine whether to send
information about the event to the user based at least }n part

on the service choices and the status information.

20 21. The system of claim 20 in which the network includes

the Internet.
_.21_.



the event to the user based at least in part on the status information.

26. The systemof claim20 in which the status information also includes
future stvedossdswf ormation. 15 27. A nethod conprising: rRCEUSING36Yti ce of
an event; determning a context for each one of Musers using at |east one
of N sets of information sources, each set corresponding to at |east one

of the usersyand aeh.setoR0oEndigaki by akrLgast 4 of the
Correspondi ng - 330 Wb 0388547 PCW 080174360 Cﬁgl‘réf%é%ﬁgggrg;&ééng

det er m pj o] [ TRl | o] he event. to _each user based
on eachgggg?ﬁgg%ggégét?égﬂg%n?éﬁ%gaékggTﬁg %% %%eo¥h%léfﬁ?§$a?h??her

conpri si.ng; ? dgternining the rel evance of the event to each user using K
sets ofSEng Qe RfioPe8S: each set of service choices corresponding to at

| east one user; and determ ning the context for a user only if the event is
rel evant to é?e user. 10 29. The_nethod of claim27 in which determ ning
the context“for a'BsBYSTHRI obeSlashi bt tRgVEhel cohe exerBert he akdp based

at least in part on the set of information sources
5 configured to send the information to the user.

24. The system of claim 20 in which the server is also
configured to receive notice of the event and to provide

information about the event to the mechanism.

25. The system of claim 20 in which the mechanism is
10 also configured to determine when to send information about
the event to the user based at least in part on the status

information.

26. The system of claim 20 in which the status

information also includes future status information.

15 27. A method comprising:
receiving notice of an event;
determining a context for each one of M users using at
least one of N sets of information sources, each set
corresponding to at least one of the users and each set

20 indicating at least a real-time status of the corresponding
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corresponding to the user. 30. The nethod of claim27 in which the
i nformation 15 sources corresponding to a user or users indicates a future
status ofwohesasser or users. - 23 PCT/US01/14369

user or users; and

determining whether to send information about the event

to each user based on each user’s respective context.

28. The method of claim 27 further comprising:

5 determining the relevance of the event to each user using
K sets of service choices, each set of service choices
corresponding to at least one user; and

determining the context for a user only if the event is

relevant to the user.

10 29. The method of claim 27 in which determining the
context for a user includes estimating the context of the user
based at least in part on the set of information sources

corresponding to the user.

30. The method of claim 27 in which the information
15 sources corresponding to a user or users indicates a future

status of the user or users.
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