COVMUNI CATI ONS SYSTEM PROVI DI NG MESSAGE AGGREGATI ON
FEATURES AND RELATED METHODS Field of the Invention
wpQOBH77Ihe present invention relates to the fprerasefo4/005740
comuni cations systens, and, nore particularly, to
el ectroni ¢ nmessagi ng systens and rel ated net hods.
Background of the Invention [0002] Electronic
mai | boxes are used to store electronic nmail (e-mail)
nmessages. El ectronic mail boxes are connected to the
Internet and use Internet protocols to send and
recei ve i ncom ng and outgoing email nessages. A user
uses_a._nail ro ramto coggose and send nessages.
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Internet to the recipient's mail server, where the

message is deposi nL,e 's mail box (or
target mail box) a 2e1be e &gggg%gg . [0003] An
d0081l] systram pseaenasyinvientrious redrteand o ther geteld of
nessagagg systen1 hat is, e-mail is sent w thout any
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nmessage, known as a dellver allure report or a
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oday have nore than one mailbox. A user m ght "have

one lcoeperges .efnilser uses a mall program to compose

and send messages. The sender’s mail program
communicates with the sender’s mail server and delivers
the message across the Internet to the recipient’s mail
server, where the message is deposited into the
recipient’s mailbox (or target mailbox) as a new
incoming e-mail.

[0003] An e-mail system is an asynchronous send-and-
forget messaging system. That is, e-mail is sent
without any knowledge of whether it can successfully be
delivered. If an e-mail message cannot be delivered, a
new e-mail message, known as a delivery failure report

or a bounce message, is generated by the target mail



account, one Internet service provider (ISP) email
account, and two or nore free Wb e-mail accounts

W@ 200g/01778 Yahoo or Hotmail e-mail account). A BCHUS2004/005740
result, it nmay be difficult to keep up with and nanage
all of these different mail boxes. [0005] One approach
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results in three undesirable effects. First, the
t ardRl VerdrFHF DG TR bolmtE Fegsayeten including an

e-malil aggregation server. An e-mail aggregation server
connects to multiple source mailboxes and consolidates
the messages in one target mailbox. That is, these
servers log on to existing mailboxes on behalf of the
user, using credentials set up by the user, retrieve
the messages from the mailboxes, and forward the
messages to the target mailbox.

[0006] The target mailbox may be stored on the
aggregation server, or it may be another e-mail account
(i.e., the aggregation server acts as a e-mail
forwarding agent). For example, for a user with ten e-
mail accounts, it may be difficult for the user to
check all these mailboxes regularly. Yet, an
aggregation server may be used to pull down or
aggregate messages from all ten accounts into one

target mailbox.



attenpts to address the original sender who sent the

email to the source mail box. Since the aggregation
wW@Eset77act s as an internmedi ary and forwards tPET/US2004/005740

nmessage fromthe source mail box to the target mail box,

the target server cannot know that the bounce nessage

sho t be,sent to e original sender o he .
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messages originating from the target server; the
original sender only knows about messages sent to the
source mailbox server. Thus, bounce messages are not
sent to the aggregation server (the intended
destination of the bounce message), but instead to the
original sender of the message.

[0008] Second, 1f a target mailbox is unable to
accept delivery of new messages, there is no way to
temporarily slow down or disable deliveries of messages
until the target mailbox is once again able to accept
mail. This means that bounce messages will continually
be sent to the oiiginal sender of the message,
potentially resulting in an endless message loop.
Finally, the original message that triggered the bounce

message is never delivered to the intended recipient.



Bounce Handl er connects to a post office protoco
(POP) numilbox to retrieve bounces, and | eaves any
wordeniimessages untouched. Once the mail box i SPCT/US2004/005740
processed and all bounces are renoved, the program
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approaches, further advancements in dealing with bounce
e-mails may be desirable in certain applications.

Summary of the Invention

[0011] In view of the foregoing background, it is
therefore an object of the present invention to provide
a communications system providing message aggregation
and enhanced message delivery failure processing and
related methods.

[0012] This and other objects, features, and
advantages in accordance with the present invention are
provided by a communications system which may include a
plurality of source message servers for storing
messages for delivery to a user, and a target message
server having a target message box associated
therewith. The system may also include an aggregation
server for periodically aggregating the messages from

the source message servers to the target message box



decrease the period of sending nessages to the target

nmessage box based upon a successful delivery of a
wore@sage1e hereto. [0013] More particul arly, thBCT/US2004/005740

aggregation server may sel ectively re-send nessages

for which delivery failure nmessages are received.
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agent nodule to store the delivery failure information
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associated therewith. The intelligent checker module
may send the unique address with the messages to the
target message server, and the target message box may
send the delivery failure messages to the unique
address. As such, the software agent module may
associate the delivery failure messages with the
respective target message box.

[0014] The aggregation server méy further include a
knowledge base module for cooperating with the software
agent module for storing delivery failure information
for the target message box. Further, the intelligent
checker module may cooperate with the knowledge base
module to increase or decrease the period of sending
based thereon. Moreover, the knowledge base module may
cooperate with the software agent module to store the

delivery failure information for the target message box



el ectronic mail (e-mail) nessages, and the

comruni cations device nay be a nobile wirel ess
weewsnrizeat i ons device, for exanple. [0016] A PEBESZPE4/005740

aggregati on net hod aspect of the invention may include

peri odi cal |y aggregati ng nessages stored on a

plurality of source nessage servers, to a. target
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target message box based upon the generation of
delivery failure information therefor, and thereafter
decreasing the period of sending messages to the target
message box based upon a successful delivery of a
message thereto.

[0017] An aggregation server in accordance with the
present invention may include an aggregation module for
aggregating messages stored on a plurality of source
message servers to a target message box associated with
a target server for retrieval by a user. The target
message server may provide a delivery failure message
to the aggregation module based upon a failure to
deliver a message. Moreover, the aggregation server may
further include a knowledge base module for cooperating
with the aggregation module to store delivery failure

information for the message box. The aggregation module



[0018] A conputer -readable nmediumin accordance with

the present invention may al so i nclude an aggregation
woreaale77ahd a know edge base nodul e, such as tPOBES2004/005740

descri bed briefly above. Brief Description of the

Drawi ngs [0019] FIG 1 is a schematic bl ock di agram of

a communi cati ons systemin accordance with the present
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invention.

[0022] FIG. 3 is a schematic block diagram of an
exemplary mobile wireless communications device for use
with the present invention.

Detailed Description of the Preferred Embodiments

[0023] The present invention will now be described
more fully hereinafter with reference to the
accompanying drawings, in which preferred embodiments
of the invention are shown. This invention may,
however, be embodied in many different forms and should
not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so
that this disclosure will be thorough and complete, and
will fully convey the scope of the invention to those
skilled in the art. Like numbers refer to like elements
throughout.

[0024] Generally speaking, the present invention

addresses the undesirable effects of bounce or



mechani sm perforned by the aggregated server, which

w || be described further bel ow. [0025] An aggregated
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invention is first described with reference to FIGS. 1

and 2 . The conponents of the aggregated e- mai
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by those skilled in the art.

[0026] The source message boxes 203a-203n (or
sender’s mailboxes) are “owned” by a particular user,
and they hold messages for that user. The e-mail
aggregation server 106 retrieves messages from each
source message box 203a-203n. The target message box
104 is where the e-mail aggregation server 106 forwards
or aggregates the messages to. The target mail server
105 generates message delivery failure or bounce
messages 1f it is unable to deliver a message to the
target message box 104, and the bounce message is sent
to the e-mail aggregation server 106. This may happen
when the target message box 104 is full, for example,
among other reasons, as will be appreciated by those
skilled in the art.

Stated alternately, the e-mail aggregation server 106

is the bridging component that connects the source



on the source servers 205a -205n to the target nessage
box 104, and it includes various nodul es and agents to

w@egsotrmeessage throttling to resol ve bounce PEFESIOE005740
as W ll be described further bel ow. The target nessage
box 104 is accessed by a user' conmunications device
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t argegiser vessilfbamt (PRAE, nait. Aggsegaliobeseppeeciated

106. Its task_is to update the ta t ssage box .
" ech¥ - BR5F hSL kbt bdbe DaSe Rbdul£C204 bastdSapoRaEhE
newbﬁ@&kVﬁia%fﬁh!@feaﬁ?@i@mﬁiaiﬁeméﬁiggtwﬂE§§é§§ box
104. [0028] The intelligent checker nodule 202 may
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funp002NE. AsMont efaabbyel atrlychebksefoaibhenygessagesn

in thesour mess boxes 203a -203n to _send { he ,
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MeSR0fntelligent checker module 202 and a software agent
module 206, and it also includes a knowledge base
module 204. The knowledge base module 204 is a
centralized database used to store pertinent
information regarding the source message boxes 203a-
203n and the target message box 104. The software agent
module 206 provides a response mechanism that is
triggered once a bounce message is received from the
target server 105 at the e-mail aggregation server 106.
Its task is to update the target message box record at
the knowledge base module 204 based upon the new
delivery failure state of the target message box 104.
[0028] The intelligent checker module 202 may
conceptually be thought of as the “brain” of the e-mail
aggregation server 106. More particularly, the e-mail
aggregation server 106 performs a number of functions.

As noted above, it checks for new messages in the



box information at the know edge base nodul e 204,
throttles nmessage delivery (as discussed further
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206 to process bounce nessages fromthe target nessage
box 104. [0029] As noted above, the e-mmil aggregation
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modified. First., the envel ope sender is,changed to the
298 %o B0 St BEet SRS e ah e, b neTSage
206,0Anyo04lel i very failure or bounce nessages Wil

therefore be returned to the software agent nodul e
206L08%2bnd, AgdreioharLeTR or Hati onMe sl agdercgat daghserver
o- . . . T d fie :

e P r L Ao J L 2B e
parsowitarnagessageostor 20340e2@3m thathe stbegay message

to the t t box. 104, [0030] W
SR af ot b ol HERT T e L TP ALTEY bt hBsSaBRLY
boXadhe g @t PONNEEr FES SEUE A ScHRPEl shed andsreyur8editing

t he software agent nodul e 206. By |nspect|n8 t he
boURPRES EBS affeom t Flee sTPUNRE dnagende Noauee 20831303} eat

to .di ver. the | it S b

d RS ES Lo e e SlatOERLEr 07 Tpsge o 284

t argete hess agred bidxe i Iseader enthyreoabl Boveoveerete content
e-mails. It should be noted that theaggregation server

10T PP TR sHPRRL T JFRARIDELS not modified.” First,

the envelope sender is changed to the unique e-mail
address of the software agent module 206. Any delivery
failure or bounce messages will therefore be returned
to the software agent module 206. Second, additional
information is added to each e-mail header section
which uniquely identifies both the source message box
203 from which it came and the particular message
stored therein that is being aggregated to the target
message box 104.

[0030] When a message cannot be delivered to the
target message box 104, a bounce message is generated
and returned to the software agent module 206. By
inspecting the bounce message, the software agent
module 206 is able to discover the identity of the
target message box 104 and notify the knowledge base
module 204 that the target message box is currently

unable to receive e-mails. It should be noted that the

10



target nessage boxes for numerous users, although only

a single target nessage box 104 is shown in the
wez@splaly enbodi ment for clarity of illustratPORUS2004/005740

[0031] The intelligent checker nodule 202 periodically

checks the know edge base nodul e 204 for nessage box

s e BRr YISt RE TR S PPy cRe Nk aroRBatipe T aatous

naytéhg@ttm@séage bskew deowmuapeeds UaseFspvelthough only
Ieteli stop) the period of sending further emails
@eFaﬁ%%Ea@%S%%&e1%axu%?#|la FRPER inpkhe

5'”&£é$ fafgféM@&&lﬁ@ﬁ@thPd8i§r§?9thf abhgstPation.

determne the unique i1dentifrer o e e-mal | nessage,
it [@031k0 abTeetontelhigenptcdetkeeryodhleh@02nessage

to the. target. nessa box 1 4 a later tinme. [0 ]
TurT e AR b ST onaT | e oty & edoe ShEke P Ru1L 0208 for
agUfieged FONL SR UpHa PBSS@Qe tHeOt thi BJugestslonmpathaton
accordance wth the present invention i s now

deske? i Bewot Uhe eB3SBRBRr SR 5V eBY edThehinseépioarscehpelier
bel t t f d h ma
PG REL fbﬁ ﬁQ%rPH%Stpfi @{ng, Qyo% Soﬁn, EFOC% %80?

aggregation serv process begins (
wi tdwemecompebtegenstopeckles p@ﬁube @02sendsuft fngthbe e-

know edge, base dule 204 to t so e S e_ box
DTS hRT: bR Cier BFE6RT Ars B et atoRopER LRl sSCE Rt ime.
i nte] hégerhe CHEEKRE r DG B 20246 BE T @BESSI BHDEMALI ON
such as the network addresses of the source nessage

boxéstourane bgnuntdedehd¢atr sLior aeEethet Aemablreessage,
message; boxes, ﬁfg ﬁ ol 18t %%e@§§ségf§v§£ th AN Chessage
Tha a t may ares

nmessage boxes ve al Fea beéen
t akeo i the ascgentmefside bax gp04 nessageabex tldels

known to not be accepting de|ivery. [0033

The .
e BT 3Eknt . cReEREHS Mot 2 obel ohAhLY g8 FIC- 2, an e-mail

aggregation server message throttling decision path in
accordance with the present invention is now described.
Unless otherwise noted, the steps described below
pertain to those performed by the e-mail aggregation
server 106. The process begins (Block 300) with the
intelligent checker module 202 consulting the knowledge
base module 204 to get source message box information
therefrom, at Block 304. For example, the intelligent
checker module 202 retrieves information such as the
network addresses of the source message boxes 203a-
203n, credentials to access the source message boxes,
and a list of messages at the source message boxes that
have already been seen. It may also take into account
if the target message box 104 is known to not be
accepting delivery.

[0033] The intelligent checker module 202 then logs

into the source message boxes 203a-203n, at Block 306,
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into the source nessage boxes 203a -203n, at Bl ock
306, downl oads new nessages (Bl ock 308) therefrom and
W@ e0opor1ALé | y stores the new nessages in a nenoPYI/US2004/005740
t hereof (not shown) . The intelligent checker nodul e
202 then inserts new header information in each

o SRettafye "Recudge ety tohCk Spphokiskat-Plosfs,

thetdebb¥&ry1{SsBoBHECESS fibwemesthgeBESHagemefiory thereof
successfully delivered to_the target nessage box 104%
Bh 2 then

. atn@Fogkomnl. The HREILYEIFRttRRACKESr BECHAST RE

tar get . PESSALE ﬁeéﬁeetiﬁ%e 2846n and.tbg ﬁeepgsggeat

base 204 1s updated to include the unique ma
i deBtdEkeB30, atnd®l dockn 322] ivhus tbhachedsaget he the target

illustrated net (Blo 317 However, if the
del$%%§§g?sngf£6?Ur% (ﬁf%?% %%%‘nessage cannot be
del jyesey to thethargelivessage hHoxudbdys, (Lhe.tatmet

mai | server 105 sends a delivery failure notification
nesBayeaer bduneechesSably bdekiveredetagghegherent message

enﬂ%$x5f6¥fé %g6518£k5%£@B ﬁ%és%éQgééé fhecpoftuarecy jn

agent nodu 6 receivest unce nessage (because
of the uargee mdesdgéiloxpfat helsokt 8h6e agenthapkubeledge

' ted jin th head Bl ock 320, .and it
updites 2 kRouPatbetbascrnoiirs Soa wnchuengaif
del iyenyifabky| eat nosaRt 322, BhubBl 06Kc34dindbtRe

particularI%é the software agent nodule 206 [nsgects
t hel bbaneeahedsagehodet2iashed3lhhi cHoweliete #Esshge

boxd39§ve£gr9§ta”?éff@?ebﬁf.&94ztﬁ@dmngggéi8a$%8P‘£e
nmessage are involved in the delivery failare. 'S

i nfashiteoadi sot e savest i me s heg&nbvkellge) baskembdubet
204 for future i@feren%

e, thus, concl ydi the . _, ,

| I T8t} aPeRVrEt H00. STO036] AFLLFoFRe! Far FEFenotification

i nfRLoBLbonotspeaNES mdf€age back to the aggregation e-
mail server 106, at Block 318.
[0035] The software agent module 206 receives the
bounce message (because of the unique identifier of the
software agent module inserted in the message header),
at Block 320, and it updates the knowledge base module
204 with the delivery failure information, at Block
322. More particularly, the software agent module 206
inspects the bounce message, determines which source
message box 203, target message box 104, and specific
e-mail message are involved in the delivery failure.
This information is then saved in the knowledge base
module 204 for future reference, thus concluding the
illustrated method.
[0036] After the failure information is saved, the
intelligent checker module 206 loops back to perform an

intelligent check, and the system repeats itself. The
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intelligent checker nodul e 206 | oops back to perform

an intelligent check, and the systemrepeats itself.
wab@snotehé | gent checker nodul e 206 may then usBCT/I82004/005740

intelligent check step (Block 302) to throttle nessage

flow. That is, the intelligent checker nodule 206 nay

I (e i od di
petttebTipea cubtFREdIsonte BFRRLsr tuBRaing) the

stopnfelUigentt eNPLBE tbesenBleckBBb2) Otbhenkatget message
message box 104, and can al so suEport failed e-mail
retf1e€; BABahoted ERBVERTEOL3IFFt CEREKPH BedHoEed06 may
th j di g TESSAge .

g 10, 078, LY, CERL B DE Lascel Mhcaec nuslf, speca
t heup al get . pressageabextmasphosvedobysandinger net stop

seryice provjder (1SP) that al so. provided, the above
RS L SRhE A Ponstid: aona R hF oy AE s PEe PopESsage
rmdu;abﬁusmpmn@swﬁswwgs@p?bbe aggregati-ppiser¥eries, as

106 may be inplenented as software nodul es, and they
couh@t®@ a8peead across different servers or machines,

as '{fwe appeechaled 0¥ 18088 eKLL 8d. LBnbMErBbhiments
[ 00 A's also noted above, varrous prior art e-nm
aggtlegat angeprodsstge apex avod | ablereIndeexanphes

i ncl ude Fetchmail and eMhi | Bounce ndl er program
ot RIS EBET L NP PET For L, FofBeSSpart b cengr Res3dbe

aggbegaliOMmoktedosy A0t ThENEnarSQELYALe BYBHLI8L (IsP)
shared know edge base, and it cannot inplenent

t hrihat | agserpaonededgehe eabgreedesenibafengaregrydon

nes 1 IS vaj le. A iefly noted _.
TosE2oe,0RY, ‘Bhoke MEVELISLE nByTBE! Shbynk etesaing
sol ot | Oive f agyiseda dhot es@rvag D06 nagubeceimpl bmented as
addresses fromnailing lists. Yet, this product is not

par%?%ﬁW%f?ymﬂgpie§'S@?@eah?ﬁrcﬂgédiHeaSHF@ﬁd across
-sc@| pBiLiLY, sBM Ll -YSERaSRINES, as will be appreciated

by those skilled in the art.

[0038] As also noted above, various prior art e-mail
aggregation products are available. Two examples
include Fetchmail and the eMail Bounce Handler program
noted above. While Fetchmail does perform e-mail
aggregation, it does not have a software agent or
shared knowledge base, and it cannot implement
throttling or a message retry/re-send when a target
message box 104 is unavailable. As briefly noted above,
eMail Bounce Handler is consumer-grade solution focused
on removing malicious e-mail addresses from mailing
lists. Yet, this product is not particularly well-
suited for use in a high-scalability, multi-user server
environment, nor does it provide throttling

capabilities.
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envi ronment, nor does it provide throttling

capabilities . EXAMPLE [ 0039] An exenplary hand -held
wWOorRBseET7Td r el ess conmuni cati ons device 1000 t he€T/Ts200Hen5740

used in the present invention is further described in

the exanple below with reference to FIG 18. The

devi ce 1000 includes a hous%ggmiagp, a keyboard 1400

and an out put device 1600. € Ooutput device shown is

a diephay 1608n whéigblasyphehernbly mobulk graphkes

LCD. O her tgpes of out put devices may aIternatLveIK

be ePTIP2Ea2tAOP? odeBsTRglBRY ER2E800N BecBAed nBgthe

wi t.hi j 2 nd. is..c t ywee h

Keyboar 0 L4D0" and The” di apl oy L6000 TRR S begar g arple
devibekod 800t bonefersnthetopEi@t i 8. oThehdediispl 2900

1600 s.well as the o Il _operatio f .Lhe bile
deviRET 1800, =i RoPeLiBntaofo Ackuabratol RRyEgnapngutrut
keyhoai 8= 146800 byThbeousght §8048¢ Fhewhousi Agdi2playaye00,
be el ongated vertically, or may take on other sizes
and"Bhapess (PrefavrnbY ck afshel PraBdEEngCBt raEharesypes of

The, keybpard, may.ing UQEtérﬁQvaéf%eﬁéi89'E§¥ed9rA
ot her "hardware or software for swtching %etmeen t ext
entpyoandsieyepbonye eh80§. 1§ 0044t ainedddithdn tbet heusing

pr o i ng device 1800, ofher parts. of the LLe
e 2801800 5 e SSHBaRS SRREHAER CaPPy KPHORFES T80 TARge R
I Nch g1 dy COEDUNI TRt | PRScSHbSH§t 88v100811800SB8htrols the
-range communi cati ons subsystem 1020; the keyboard

140randtipe df sphaydispbayal 848, weshwelheps the overall

| npuLoLt Rl deviGesndfPf. 4000 11080and, 11200 08 to

wel T= as nenory devices 0, and Various er

devaceustubsystenket20dn The kepbberdevaoe rHO0Ohesuser.

preferably a two -mag,RF communi cati ons devi ce having

voi ER940Y dat he housing 1200 may be elongated vertically,
or may take on other sizes and shapes (including
clamshell housing structures). The keyboard may include
a mode selection key, or other hardware or software for
switching between text entry and telephony entry.
[0041] In addition to the processing device 1800,
other parts of the mobile device 1000 are shown
schematically in FIG. 18. These include a
communications subsystem 1001; a short-range
communications subsystem 1020; the keyboard 1400 and
the display 1600, along with other input/output devices
1060, 1080, 1100 and 1120; as well as memory devices
1160, 1180 and various other device subsystems 1201.
The mobile device 1000 is preferably a two-way RF
communications device having voice and data

communications capabilities. In addition, the mobile

device 1000 preferably has the capability to
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comuni cations capabilities. In addition, the nobile
devi ce 1000 preferably has the capability
W@ omsniImé cate with ot her conputer systens vi aP€TiES2004/005740
Internet . [0042] Operating system software executed
by the processing device 1800 is preferably stored in

a persistent_ stor ch as the flash nory. 1160, but
o B GEETEEE 1 Ot KO e i E bt ae1 Kt CBtich
as emteatkonly nmenory (ROM or simlar storage
elenent. In addition, systemsoftware, specific device
appl Q@421 ons, ORRT S IHErEBfSORRya bR ERPOFariPy the

|l o ' i | : h 0
SSEGLIL 8 YOS (Ol Bl e o
r eqee vedstbynt het ombi | sudevasetinayf hhslo hensryrdl6pn but

the RAM 1180, [0043] Th i pg_devi ce_ 1800, _i
addIEY oI {5 VTS ORI 1o YRRt F URCLT bhece EhabPeasuch s

exesutd 0N Of1pahdierE apmi) cat i oNgi 13004 0 239ON=DBmERE. In
devi ce 1000. A predeterm ned set of applications that

cordddi tari cs et eSOpevat ¢ onspegLiEhC adewata and
' i.cati 00 j d
on ST AT Tt o s g HaRSR 2y MPey Y BmPRhatiy

devi 000 during manufacture. Tn
perksondtd i fos natvae hehagetof®) Muapph s cahe onamaymbaccess

install ed rin ufacture, The PIMis ef er abl
capiEIe b UGart Ay GHNRHEET ho dat SOPT bivst <SaEhedsPY
e- Ngnd m&@i?@d@évﬂ@ﬁﬁﬁ' ¥Ds6ep8BsE Sre@PPRi PHEERAE, 1180.
and task itenms. The PIMapplication is also preferablg

O

capE®P43bf sehek rgr aPriS 7 He@i e hyceal 809t e 9fdihion

wrel es P , '

LSS OELIER) d90en PLELEL A0y, LB,FL daLa,tLgmos

Vi asd Prewant ¢ eh@shi et it &k 1AOAA WL BOON hen devé céeusee' $3000. A

correspondi ng data itens stored or assocjiated with a |,
hos@r%QﬁﬁﬁE%%n%@s§%ﬁnOf applications that control basic

device operations, such as data and voice
communications 1300A and 1300B, may be installed on the
device 1000 during manufacture. In addition, a personal
information manager (PIM) application may be installed
during manufacture. The PIM is preferably capable of
organizing and managing data items, such as e-mail,
calendar events, voice mails, appointments, and task
items. The PIM application is also preferably capable
of sending and receiving data items via a wireless
network 1401. Preferably, the PIM data items are
seamlessly integrated, synchronized and updated via the
wireless network 1401 with the device user's
corresponding data items stored or associated with a
host computer system.

[0044] Communication functions, including data and
voice communications, are performed through the

communications subsystem 1001, and possibly through the
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[ 0044] Conmuni cation functions, including data and
voi ce communi cations, are perfornmed through the

W@ ooesiLize@t i ons subsystem 1001, and possi bly tPE€DUSIW04/005740
t heshort -range Comruni cati ons subsystem The
comuni cati ons subsystem 1001 includes a receiver
1500, a transmtter 1520,.and on nnre?ﬁntennas

154tP ARG IS8T TACAUATET BhONT nEUR SRR cat P ons

subsysheni d901lons seub e teesiaopr osessteg avduteiveuchsoo0,
as a digital signal 8rocessor (DSP) 1580, and | oca
osct| FaEFE1TEes)15201. 2TheOBPeeF f RETAedNER RS 1040 and

'"Digaentfﬁlgadgﬁ ibhe EH@“@Qhﬁéﬁh8Q§1§HQS¥§E§9E%9H11b§1

dependent ~ upon e communi cations network n which
nobal go déevec teddH0H psoca$endgdmbdubperaueh &ora dlgltal

bile d 1 | ud :
ConTA 64t POTSC Sty bUEH 1010 tesTgned T o 8per bt atfFen
the (MH} t e861 M Thdabge A EMie 8l gleBrBal mPaskehtRadba of
SerV|ce (GPRS) nobile data communi cati ons networ ks,

andth¢ secrmen ypeEl s opepayatant h08hyisf dapeafrefyupPn the

h T
LO\REATVRLERR 55 o1 oy RS MEB T 00

net iwor kstebhatd sepapatetandrFont egaapid, aamohh$e ﬁev1ce
il] e nobil e devi ce, 1000.

uti| d wth t 0045] Ne k
acc%@égr%ﬁﬁi+% PR @a??mﬁgﬁéﬁaFﬁﬁnﬁpﬁkb?HEL?Vpiggﬁ
CONgULt GRLH 0o SYSE 25 FRL  EXBABI Bobh Bekie Mabht excandy
Dat aTAC net wor ks, nobil e devices are reglstered on the

net@@mkr@é'H@CbeUan@EOpﬁﬁgﬁhaﬁ i(@BRE) f mehi il endatifber
ggmg%ﬁhggfgg ate ne% o?%gh QE&ISE laegf5§ 8e£$055§rate

ver ne aCCGSS 1'S" aSSOocCI a
SUbﬁ@tthﬁy0®fU§EVa@ieaydeﬁlﬁelcé GBRBudEUBCEons networks,

t herefore L$QUIreS a subscriber identity nodu
confBrltya? eFEF ? edT P2 asCBMEr MPEEY dSSHn 8F8erOFBer types of

operate 9Nqa,GERS NEtWorks, [ BA4R] sMBgRareaNhledntegrated,

net wor regl stration or
may also be utilized with the mobile device 1000.

[0045] Network access requirements vary depending
upon the type of communication system. For example, in
the Mobitex and DataTAC networks, mobile devices are
registered on the network using a unique personal
identification number or PIN associated with each
device. In GPRS networks, however, network access is
associated with a subscriber or user of a device. A
GPRS device therefore requires a subscriber identity
module, commonly referred to as a SIM card, in order to
operate on a GPRS network.

[0046] When required network registration or
activation procedures have been completed, the mobile
device 1000 may send and receive communications signals
over the communication network 1401. Signals received

from the communications network 1401 by the antenna
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activation procedures have been conpl eted, the nobile
devi ce 1000 may send and recei ve comruni cati ons
wGer@salmiover the comuni cati on network 1401. BImnsi084/005740
received fromthe comuni cations network 1401 by the
antennal540 are routed to the receiver 1500, which

Corb e B TOT LTI Fo, Cohahfar. CoF cbofah, arh Ehqides

eyt &tk SO PhAVi sigp BNAl @4t L onfi ghéghe£ONVEHHH0BonABBEOEN,
-tod-igital conversion of the received signal allows
t hef PoPe 1589, t%h%%@¢brﬁ$h%?ﬁl%%np?E§ cofftnPext R6AS

;FE?%&@fée éM&ﬂa@stgeﬁng£§ 88n9Q§s§§ﬁ0d Hgloﬁnte digital

manner ignal's’to be transmtte
net womke 440dn av® phocessedvéed. gignatubht edsahde DSP 1580
encoded% €¥ t he DSP 1588 and are theg.grov%ded to t h
tr anSnPETET TSR § o OB GT  af T8 & ST by°Lon %PngﬂnS' sue

f 1 eglefENo sR1 SOIVET $h@Nde bbbl €1 NTR @npimilg@tmgﬂnaﬂd
transm ssion to the comrmuni cati on network 1401

net WPk} s via kaet aweenibte8600 F@@4WTtWﬁr5dHﬂ9i Ar€o
5
i T e e

tran&ﬂiar@rtﬂéQOpr5@idedanplEheghrassmpptéedlszo for
conmunj ¢ |ons signals in the recglver 1500 and

traisdttertAsPRHY BRPUIEPEPVel YTCINERGY I BE FRREGGALCON

aUt@f@%é£1ﬁ%'naﬁ&ﬁif?&a@i@ﬁréﬁ&nﬁréﬂﬁhfggﬂéﬁdtbnthée
DSP 1580 048] In a data conmuni cati ons node

rec@¢m®@ﬂs¢@hh¢n refeons B40txtorershger bf) mﬁbapééé

[ ocessed by the comruni cati ons subsystem
108%lJl g%nlsflggut to the processing device 1800. The

recpoo£m] si gnbh 4&dibesnfustbescesotrssedmpynt betions
proceSS|ng devi ce 1800 for an, qutput to the dis Ig%

1609t 9% %4t%@%a@$%e}§8?op§%ﬁ%d%§hg?raﬁﬁPFra}y
devi£ee1P60.1500 and the transmitter 1520. For example,

gains applied to communications signals in the receiver
1500 and transmitter 1520 may be adaptively controlled
through automatic gain control algorithms implemented
in the DSP 1580.

[0048] In a data communications mode, a received
signal, such as a text message or web page download, is
processed by the communications subsystem 1001 and is
input to the processing device 1800. The received
signal is then further processed by the processing
device 1800 for an output to the display 1600, or
alternatively to some other auxiliary I/0 device 1060.
A device user may also compose data items, such as e-
mail messages, using the keyboard 1400 and/or some
other auxiliary I/O device 1060, such as a touchpad, a
rocker switch, a thumb-wheel, or some other type of

input device. The composed data items may then be
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A devi ce user may al so conpose data itens, such as

emai | nmessages, using the keyboard 1400 and/ or sone
we@ehwen1Aawxi | iary 1/ 0 device 1060, such as a t opchpsab4/605740

rocker switch, a thunb -wheel, or sone other type of

i nput device. The conposed data itens may then

betransm tt.ed, over. the communi cations network, 1 Vi a
LA S N SR T3 S8 A e A Ve

t he “commuini

CONFAK EatirhaiiscADtenr s oy @s eyt @per@di on of the device
Is substantially simlar to the data comuni cati ons
nmode043%kept Ihat Tekes vengiyieaslere Bodputoverall

spe%gggg %.gtgrp o N, Si for ¢ LS5 PPy enilar to th
gen raf% y(% 2$€$op oﬁ%algzo. t%%%gégg %%T%eagr © °
audiatd / @msubsiysa ehen s sucde aseacapt cehaessageived signals

recordi ng subsyste al e i | emented on the
doviTe TOTT 170 AATRTOReE thEO B s dy° 1800, fray &l so be
ut i ¢ +Zeshi 5k Mo Cer € Ot £odd 0Py A0flEcrbPhog¥arpbe. t o

display the identity of a calling party, the duration
of Bltarrat & |Vobre v hetudip cb/CafybosBtherd, such as a

i nf [ The.: sho - C { catyons
DR rb  o ee b 2 Brea Tra abh e
devimgel )it echdoot ties eokieral @08y siensddit denj ceke

whi ch need necessarily be sjmlar, devices. For
exéﬁﬁ ,a¥rigﬁ§KW?Y-a AN ep%?h%h?%%t%%hgoﬁﬁ%system
My dhightdes @oh Hfreied fevi Leampte assogi abedyCthsuits
and conponents, or a Bluetooth(tm conmunications .
modudentiot providecd blinovamivat Flom MRTHCSPRi Phrpyvoice

-enabl ed sys . devi ]: .

o St e e TS VGEEE rsap e R R gh e on
mLI[omﬁmp t o The shaock-ofampe skhhetcatidhe aubshavemng
the benefit of the teachings presented ip.th i

f or SRR 1P o%%wm%%madaegw enobe  BpkbLe Gevice 1000

and other proximate systems or devices, which need not
necessarily be similar devices. For example, the short-
range communications subsystem may include an infrared
device and associated circuits and components, or a
Bluetooth™ communications module to provide for
communication with similarly-enabled systems and
devices.

[0051] Many modifications and other embodiments of
the invention will come to the mind of one skilled in
the art having the benefit of the teachings presented
in the foregoing descriptions and the associated
drawings. Therefore, it is understood that the
invention is not to be limited to the specific
embodiments disclosed, and that modifications and
embodiments are intended to be included within the

scope of the appended claims.
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draw ngs. Therefore, it is understood that the

invention is not to be limted to the specific
wepdsmiiment s di scl osed, and that nodifi cati onsPEmTS2004/005740

enbodi nents are intended to be included within the

scope of the appended cl ainms. THAT WHICH | S CLAI MED | S:

1. A connunication&Hi*skﬁgbﬁoggyEihEﬁEDaIghurality of
0

source nessage servers iF"storing nessages for

delivery to aiuseraapshmiu B¢ el omESSagees ecytpr havhae
a target nessage box_associated therewith; and an
aggr egat i on serREFITAbItHRT P EEFE YReaITReGat PR RefOT

MeSSAges,  IRLR Sakds SPUE CEe TBSS e%éeévﬁéért9n8h§_target

target nessage box for retrieval by the user; said

t armged saes sageveervavipg ovi thngela dessyeeybbai baseciated
nesai e totsaid ggregation server based upon a

fai HHT Y0 el FV8r a nessage to the target message

box; said ag%@@@@@@@f@w@rséf}@éﬁaﬁwgp@rp@ai@gw&
sendi ng nessages to the target nessage box based upon
a RIJIRIFLIng | the messages thevrfsohi andrchcrearies

dec ' ri i
PSSR DS R RN, RERDD MBRCRIESELOs B oy e
a nessage thereto. . The conmmuni cati ons system of

Claiml mherein,éaid aggr egati on server selectlvelé
es

re-sends messaytd FOFIRhi BRSHRYT VEFHVEL PIrEiieida

ar egE BLeL ¥ede o 81 udbensosnyRi €3t 5908 systegueiof! abpvdr
wherein said aggregatlon server conprises an
i ntledsederpoeheckat lnpdure dolingyregacfpgdehec the target

nEsgggggge box;

said aggregation server increasing a period
of sending messages to the target message box based
upon a delivery failure message therefrom, and
thereafter decreasing the period of sending messages to
the target message box based upon a successful delivery
of a message thereto.

2. The communications system of Claim 1
wherein said aggregation server selectively re-sends
messages for which delivery failure messages are
received.

3. The communications system of Claim 1
wherein said aggregation server comprises an
intelligent checker module for aggregating the messages
from said source servers to saild target message box.

4. The communications system of Claim 3
wherein said aggregation server further comprises a
software agent module having a unigque address
associated therewith; wherein said intelligent checker

module sends the unique address with the messages to
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fromsaid source servers to said target nessage box.

The communi cations systemof Claim3 wherein said
w@owseyaté on server further conprises a sof t waPEI/H§®N4/005740

nodul e having a uni que address associ ated therew th;

wherein said intelligent checker nodul e sends the

uni gue address with the nessages.iothe.target nessage

box BT B R SAF I T 4F gBT ™ holaane - BerubT SEnS i RESs 10

del syevyrfathdsetnesganesetp thelunkgquesadgdessso and
wherei n said software agent npodul e associ ates the

del ivbEye f affuees nedsdgelehrth sRedt apGErarasadgatpprdule
5 -aJ@ScfQEBH”hHQta€E§v§¥§t§£lP£r£1ﬁéEbég@@e%gtH gakd
aggregation server further conprises a ow edge base
nodubegéormesspeeaborg Wi th said software agent nodul e
for storing dglive&ngailure.in ormation

f h .
target nessage-box; ‘GndWHerEFA-$8i'a ?ﬁ?%?g{agn?lalm 4

chegkere MRAyh edCO9RLEGLESOMI 8rsatdrknenkedgemBasees a
nmodul e to increase or decrease the period of sending
bask@owupeAde heageoneduel fo&r yoPRFFaFenPnVoEhatrad.

TheaffﬁwyP%Cé EHESm§M§ES”k8£ Q%ékﬂh? &QSE@E985§5§1ure
know edge base nodul e cooperates wth said software
ageih f oodat fothofstotket herdet i mesyafai bure enflowhmtredn

for the ta .hmessage box based.upon a source npessage
boxSTHent ST £ oL GRAE aCHBCLaB A P AGhE| FPEPeaeE5s; HiE Sdid
t heg g i Bage BH8CRBHUNECALI PASr8YStERYOhcblkahBtlthe

further conprising a communications device associ ated
wi therhedugér s¢pdlngcesspAguppe hessagesefr gmlimery

tar@§i%ﬁ§%5§95098§t‘OnThe comuni cati ons system of
Carm erein sard comuni cati ons device conprises a

nobi | e 6. The communications system of Claim 5
wherein said knowledge base module cooperates with said
software agent module to store the delivery faillure
information for the target message box based upon a
source message box identifier and a message identifier
associated therewith.

7. The communications system of Claim 1
further comprising a communications device associated
with the user for accessing the messages from the
target message box.

8. The communications system of Claim 7
wherein said communications device comprises a mobile
wireless communications device.

9. The communications system of Claim 1
wherein the messages comprise electronic mail (e-mail)
messages.

10. An aggregation server comprising:

an aggregation module for periodically

aggregating messages stored on a plurality of source
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wi rel ess communi cations device. 9 . The comruni cati ons

systemof Claiml1l wherein the nessages conprise
web@sntomné ¢ mail (e- mail) nmessages . 10. An  PCT/US2004/005740

aggregation server conprising: an aggregation nodul e

for periodically aggregati ng nessages stored on a

plurallt%?of sour cenessage servers to ZPtarget nessage ..,

boXISELHLT aTBE BT hed 1 ar Get© MELSaTRISePVer =F 5PCLa

retd i €yode bYmas 56¢ . séheet af gEt r&B6580€1 SBY VLI user, the
providing a delivery failure nessage to said _
agorEEEE F ORC PRRIUE S HEERE RV GLPAI f udel tvenel fadtuse

nme e g Sage, beXa 0 g :
bagééﬁgﬁ%?é{?o?égﬁd%%?£§?ng mﬁ?ﬁ s%?%d%§a§§g§$§%n§ fatlure
nodub ed¢bis¢ore detsyge yrd atherreargéormassagefooxt hend

target nessage box;. sai d .aggregation dul e increasing.

a period of s%ng?%@%%%@%éﬁgge;%&%ﬁgétg?ﬁe?038§§35%n%0 ith
basggh 4pogg sE s edodlahd¥ery @i tbLei AEOIMBEYORailure
therefor, and thereafter decreasing the period of

sendiFermesiagefor othtet 2 aggetmaesa3dgeb®Bx based upon

asuccessful deljvery, of- @ Jpseage) L Neret0so1dy INgersoq

aggregati on server erein Ssa

agos £gadh dihn godelt €ages ecd | Vied yriegsendss aegsages based
which delivery faj|lure messages are received, 12. The
agdﬂ%%%t%ﬂr%%r%il\s?% LR T ABe whet @Ffekapy therefor, and

Ag0F 1808L & Phe FOGBE B £OTRE | 888 p&P1 AT 8F| L8RAL nENREKEEges to
modul e for periodically aggregating messages stored on
t hetlp uFatyey DEssour ceoxdssage seevepssuocepefvardetivery

Hﬁﬁ%ﬁgg gggéaggdtﬁEEg{émare agent nodul e having a
11. The aggregation server of Claim 10

wherein said aggregation module selectively re-sends
messages for which delivery failure messages are
received.

12. The aggregation server of Claim 10
wherein said aggregation module comprises:

an intelligent checker module for
periodically aggregating messages stored on the
plurality of source message servers to the target
message box; and

a software agent module having a unique
address associated therewith for associating the
delivery failure messages with the target message box;

said intelligent checker module sending the
unique address with the messages to the target message
box, and the target message server sending the delivery

failure messages to the unique address.
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address associated therewmth for associating the

delivery failure nessages with the target nessage box;
wa@aiod/o1rtiel | i gent checker nodul e sendi ng t he uPETIUS2004/005740

address with the nessages to the target nessage box,

and the target nessage server sending the delivery

failure ness s tgo the uni que. address. 13. . T .

ngar egat fon seiver st K TS Sher el Fesard uo e

basg st s £09pei Rk Rsdyé e S&i o 0T & wWes €pagenés Mtithesaid

to store the delivery failure information for the,

t argfel CeEs arEe bo X EER] Mot AL otre edPbssaRe beklure

i dent i £ j t£d S [

UL IS g oR0e LAt oo o
whes@irncéd hee sessadesk cCobgri 581 et eand oai tesmi¢e (damtifier
nmessages, .. 15. A nessq?e aggregati on net hod

cofbFT_F ML e Per POt et Ty aggregati ng nessages st or ed

on a pluralitys of @%‘r&ﬁff@@§@ﬂﬁhs§éﬂﬁé§ 0 @laanged
message box for retrieval by a user; generating

del Tharsin afheirree s 98 o8 et Pt bas eell epbronl ¢ apa it e (gomail)
deh{g§ga Iressage to the target nessage box; and

i ncreasi a period of sending nessages to the target

nmessage box baSed Apossddige generatavioonfmeehddecymprising:
failure informatjon therefor, and thereafter

decr easi ng t RREPEYF-HTPbFY s 7ig? hbRE eSSt @St hatored on a

t argel  ESSRAUSE DOX, DaS el PO asSHEELSSEY! adehiy&F Ym8Esage
a nmessage thereto. 16. The nethod of Caim 15 further

corpex stoy setetevakllyy re-veadi ng messages for which

del i very fal| yue. 0pssages. Al §oL §OELYre nedPRaPPbR Pasea

upon a failure to deliver a message to the target
message box; and

increasing a period of sending messages to
the target message box based upon the generation of
delivery fallure information therefor, and thereafter
decreasing the period of sending messages to the target
message box based upon a successful delivery of a
message thereto.

16. The method of Claim 15 further
comprising selectively re-sending messages for which
delivery failure messages are receilved.

17. The method of Claim 15 wherein the
messages comprise electronic mail (e-mail) messages.

18. A computer-readable medium having
computer-executable modules comprising:

an aggregation module for periodically
aggregating messages stored on a plurality of source
message servers to a target message box associated with

a target server for retrieval by a user, the target
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nmessages conprise electronic mail (e- mail) nessages.
18. A conputer -readabl e nedi um havi ng conputer

wo ecospout7abl e nodul es conpri sing: an aggr egat i oPCTOS2004005740
for periodically aggregati ng nessages stored on a
plurality of source nessage servers to a target
nmesgage box associated.with a %%éget serve

;
ret’Tavafch §ervﬁge?roYﬁ%l?grae L59¢ g@?@&Fgrmessage to

proyadingggréght venymbanl 8r eageasagent 8 gakdure to deliver
aggregation nodul e based upon a failure to deliver a
nmes3a§esSEa9eheot irgetahBsEagesEate AA¥’ aakfAow edge

base nodul e erkggffg&géi?gF§Lﬁ8d5§ d+899rE898 %E891Rg with

nodul e to store delivery re |n ormat i on
tar@@idnaggaggabnan Baddlaggoegadrendabdukeyi heidaseng
per L od o . Sen to the tagget nmessage box

bas%% BpoRts ?%rgﬂ E??v§?§9?5|WEFEa9ﬁf fféti on

therefor, andsiberegdiesatesheastnlet DEcPEEERHGOE period
sendi ng nessages to the target nessage box based upon

a s@EcesBEing deesva9§s obC athestagect hepesage1boxThased
Co”EH&ﬁrsﬁéféﬁag%f19??%g?%v ££3£Hk&§%£@§5§'9h8§5 gr, and

aggregation nodule se e y re-sends nessages
mhlthedeéfﬁerydéeréM$En@eBBagpSrﬂoe béceenéﬂngZﬁesihges to
-readabl e nedi um of C.aim 18 wherein sa

t .
o ores o P B or S Gorhr T SReoSUnUPRE of | PEGRE o ERBLKERLivery

nodt ea fRE s 8898 egt Fogo Messages stored on the
plurality of source nessage servers to the target

message box; ahd allsof competayeneadplltenpdiitngod Claim 18
UL UE A 5585805L L ELCATRLANA VoL BL, BEREEL 2L
boxmesaa@e$nf@tlw@fmm dedbetkerynodil ersends8ggéBeare
received.
20. The computer-readable medium of Claim 18
wherein said aggregation module comprises:
an intelligent checker module for aggregating
messages stored on the plurality of source message
servers to the target message box; and
a software agent module having a unique
address associlated therewith for associating the
delivery failure messages with the target message box;
said intelligent checker module sending the
unique address with the messages to the target message
box, and the target message server sending the delivery
failure messages to the unique address.
21. The computer-readable medium of Claim 20
wherein said knowledge base module cooperates with said
software agent module to store the delivery failure

information for the target message box based upon a
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uni que address with the nessages to the target nessage

box, and the target nessage server sending the
wa@ledoswerye f ai | ure nessages to the uni que addr eBST/UMN4/005740

The conputer -readable nediumof C aim20 wherein said

know edge base nodul e cooperates with said software

agent nodule to store the delivery failure infort t'og.

ForoOHeT PRI HRoikhe  BoX- bALEH TRUn® alotPBeS neasagLt Lot

boxs 4 slept i fé@rtiadee i tessage i dentifier associated

therew th. 22. The conputer -readable nmediumof Caim

18 wherei n t 2 nesbyescorpinpeisecafiebifonpeiwgi pf Claim 18

(e'm%%img%éssages comprise electronic mail (e-mail)

messages.
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