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invention relates to the field of comrunications
systens, and, nore particularly, to electronic
nmessagi ng systens and rel ated net hods. Background of
the Invention [0002] Electronic mail boxes are used to
store electronic mail (e-mail) nmessages. Electronic
mai | boxes are connected to the Internet to enable
users to send and receive i nconm ng and out goi ng e-nai
nessages. These nail boxes nmay al so be extended to
deliver e-mail to nobile wreless conmunication
devices via wireless networks. In the case of a
corporation, electronic nmail boxes are typically
| ocated on nail servers at the corporation. On the
ot her hand, mail boxes for small businesses or
i ndi vidual s are typically | ocated on nall servers a
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electronic mail (e-mail) messages. Electronic mailboxes
are connected to the Internet to enable users to send
and receive incoming and outgoing e-mail messages.
These mailboxes may also be extended to deliver e-mail
to mobile wireless communication devices via wireless
networks. In the case of a corporation, electronic
mailboxes are typically located on mail servers at the
corporation. On the other hand, mailboxes for small
businesses or individuals are typically located on mail
servers at an Internet service provider (ISP) location.
[0003] Mail user agents (MUAs) use a technique
called polling to deliver messages from the mail server

to the mail program at a user’s computer or mobile



may be custom zed. That is, corporations and/or
I nternet service providers may change polling
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are typically polled less frequently, e.g., once every
fifteen minutes.

[0005] Mailbox polling typically occurs
synchronously at the mail server at a predetermined
interval. Mailboxes on the server are polled to send or
receive messages, regardless of whether the mailbox has
any new incoming or outgoing messages. In large
systems, this traditional polling method may consume
large amounts of server resources and thus impact
performance.

[0006] More particularly, such resource consumption
may be split into two parts, namely resource
consumption (RC) on a mail server (MS), and on the MUA.
RC on MS increases with the frequency of polling, and
is particularly demanding when the MUA is running on a
mobile wireless device. Such a consumption of resources

and associated performance impact is particularly acute



conmuni cati ons devices after each polling interval.
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mai | servers may not be able to adequately support
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polligﬁbfrequency wWth the rate of arrival of new
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high; (3) MUA is on an network where connections to the
MS are slow and/or expensive; and (4) the cumulative
workload of polling can overwhelm the capacity of the
network. One approach which has been used to address
this problem is adaptive polling. Adaptive polling is a
more intelligent method of polling mailboxes based upon
a triggering event. More particularly, adaptive polling
automatically changes the polling interval for a user
based on the triggering event(s).

[0008] By way of example, U.S. Patent No. 6,557,026
describes a system for converting information from a
text format to an audio format, in which the
information is transmitted from a server to a client
device via a wired or wireless communications link. In
particular, the information relates to “stories” such
as news headlines, stock quotes, etc. The server

includes a data source monitor which periodically polls



schedul er reduces the polling rate as the rate of

arrival of new stories decreases. Static schedul ers
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pol I'i ng during business hours. [0009] Despite such

systens, further advancenents in polling techniques

are_ desirable to accommpdate the ever:-increasing usage
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Conyggéggéégngndgggggtbggeghéhgéggght invention to provide
a communications system providing enhanced adaptive
polling techniques and related methods.
[0011] This and other objects, features, and
advantages in accordance with the present invention are
provided by a communications system which may include
at least one data storage device for storing messages
for respective users, and a plurality of mobile
wireless communications devices each associated with a
respective user for accessing the messages stored on
the at least one data storage device. Moreover, the
communications system may further include an adaptive
polling engine for polling the at least one data
storage device for stored messages and providing the
polled messages to mobile wireless communications
devices of respective users. The adaptive polling
engine may advantageously learn respective user usage

patterns for each mobile wireless communications



[0012] By way of exanple, the user usage patterns may
be based upon a tine of day and/or a day of the week.
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t hepidwedmgdon is for interfacing a plurality of nobile

MArﬁégfgl Furthermore, the at least one negative
polling event may be a decrease in storage of messages
for the respective user at the at least one data
storage device. Similarly, the at least one positive
polling event may be an increase in storage of messages
for the respective user at the at least one data
storage device, as well as an increase in message
access requests from a given mobile wireless
communications device.
[0014] In particular, the messages may be electronic
mail (e-mail) messages, for example. The communications
system may also include a wireless network for
interfacing the mobile wireless communications devices
with the adaptive polling engine. A wide area network
(WAN), such as the Internet, may also be used for

interfacing the mobile wireless communications devices

with the adaptive polling engine, for example.
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plurality of mobile wireless communications devices
each associated with a respective user with at least
one data storage device. The at least one data storage
device may be for storing messages for respective
users. The adaptive polling engine may include an
interface module for interfacing the adaptive polling
engine with the mobile wireless communications devices,
and an adaptive polling engine module coupled to the
interface device. The adaptive polling engine may be
for polling the at least one data storage device for
stored messages and providing the polled messages to
mobile wireless communications devices of respective
users. Moreover, the adaptive polling engine module may
learn respective user usage patterns for each mobile
wireless communications device and change a respective
rate of polling for each mobile wireless communications

device based thereon.



devi ce based thereon.[0017] conputer -readable nedi um

in accordance with the invention may simlarly include
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as those described briefly above. Brief Description of

the Drawings [0018] FIG 1 is a schematic bl ock
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Lhet 0T ELEnt I VERP BT T BAGTS T Glebl 1R 5717 gy AR aAgrnty t

i1 easd radv g Boh apkapt & vigi poF1  NOn dBEHOdah Ni AEEOEHBBCROdULe

with the present invention. [0020] FIG 3 is a ,
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Detailed Description of the Preferred Embodiments

[0021] * 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.

[0022] Referring initially to FIG. 1, a
communications system 100 illustratively includes a
plurality of mobile wireless communications devices
101, and a wireless network 102 and a wide area network
104 (e.g., the Internet) for interfacing the mobile
wireless communications devices with an adaptive

polling engine or server 105. The adaptive polling



104 (e.g., the Internet) for interfacing the nobile

W rel ess communi cati ons devices with an adaptive
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pol I i ngengi ne 105 comuni cates with a plurality of

data servers 110, such as a mail server 112, an

applicati erver 112, and Web server. 114, fQr
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Congggégfééqgglffgécggg%gé fgg EgeafftgmggéX§égt%}OBy way
of example, the mobile wireless communications devices
may be personal data assistants (PDAs), cellular
telephones, laptop computers with wireless modems, etc.
An exemplary mobile wireless communications device 101
suitable for use with the present invention is
described in the example provided below with reference
to FIG. 3.
[0023] The adaptive polling engine 108
illustratively includes an interface module, such as
the firewall module 106, to provide secure
communications between the mobile wireless
communications devices 101 and the data servers 110.
The adaptive polling engine also illustratively
includes an adaptive polling engine module for
performing the adaptive polling operations, as will be
discussed further below. By way of example, the

adaptive polling engine 105 may be implemented as one



The adaptive polling engine also illustratively

i ncl udes an adaptive polling engi ne nodul e for
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di scussed further below By way of exanple, the

adaptive polling engine 105 may be inplenmented as
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every fifteen mnutes, although other starting
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t helG02pti ve %%$|§%@pgh§¢n@olllng engine module 108 uses

adaptive polling to automatically poll user mailboxes,
which are located on the mail server 112, for new mail.
By way of example, the system 100 may be configured to
poll the mailboxes at least once every fifteen minutes,
although other starting intervals may also be used.
However, if the adaptive polling engine module 108
detects recent activity in an end-user's mailbox, the
polling interval is preferably shortened to provide new
e-mail to the user in a near real-time fashion.

[0026] In particular, the adaptive polling engine
module 108 queries the mail server 112 for a list of
current messages, and it compares this list to prior
polling results stored in a database (not shown). If a
new message is located, a copy is retrieved from the
given server or customer network (e.g., America Online
(AOL)) . The new updated list of messages is then stored

in the database.
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w@oiosiomg1s esults stored in a database (not shomel/us2004/005769
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agg&fﬁéelggé 'ﬁ’éw?afr? 164 DO tﬁ§8£e§¢g9§%gzb?§. oc )

rocess ow repeats i A positive
pol [oo@8 EVentIn Spanyiaalaon &hadsibtveasesnt hénpobbisag the

interval, i,e., th [ 1] ' i
nai?o%%$@%ri339rﬁ%fep§t éfgcgngbg? &g gﬂkég ggbetgsent

decreases the polling interval, at Block 210. Once the
event type is determined, the adaptive polling engine
module 108 will operate in its new polling state. If
there is further activity, a new poll is triggered
(Block 202) and the process flow repeats itself.

[0029] A positive polling event is any action that
increases the polling interval, i.e., the polling
engine 108 will poll the mail server 112 more
frequently due to a positive event. Examples of
positive events include a new message arriving in the
mailbox, and the user checking messages on his mobile
wireless communications device. A negative polling
event is any action that will decrease the polling
interval. That is, the adaptive polling engine module
108 will poll the mail server 112 less frequently
(i.e., decrease the polling rate) based upon a negative

event.
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frequently due to a positive event. Exanples of

positive events include a new nessage arriving in the
woreiosloow1s and t he user checki ng nmessages on hi BCHORI00€005769

wi rel ess comruni cati ons device. A negative polling

event is any action that will decrease the polli ng

i nterv. is, th tive oII|n
RELLERD poI B i e ?FP e IF IS ?r%gjugjrﬁ?yevents
(i 8y decredses thecpabt i AGHt Bledas@finupDia®ions with
gqatlve event.[0030] By way of exanple, negative ‘
G@RinEee R R RIS 0wk atBoftzedr @ failure

co t t I [ dul.-e
10@%%%? e fe e Thare) 2 Ein DoafRon:
an pmomﬁ | cogn i 10ma fplasrs Wor dc@omddtr ned | Ome troa thinoecat the

to the mail box the nail seryv 12 or iven
nobid vﬁ’%‘fee%sﬁtc%rﬁﬁﬁn? cga]t‘f%hgn%% 101 %I%?/l ce being

out sdrdurof cat Wi €| @561 COVEIRYEeA . bém@l&u&lﬁde of a
signi ficant advantage of using the adaptive polling

engil@lrﬁﬁﬁjl@‘lﬁﬁsa%tweﬁ%spect to nobile wireless
compsCat °rt§n$eé/i £Pel S H‘aéd%énf%‘éeéf%s?ﬁg deedth.
r Ive or a

|cuI ar upon a posi
poldcﬂar;g:ﬁx/eerpollimg aeirapime/enqzrmle Nt &ngi e nesipéet 108

W || increase or decrease, the, polli r .
ac dHRE Hy WL TG Fese T L7 o e \%r&%% chPi bt 1t

devi & e & %dﬁa@d’@?vq\ﬁ@ie @Q@Eié’@l@ﬁ’?ﬁt Shak8€ upon a
adaptive polling engine nodul'e 108 will decrease t%

pol mwgtlm erw ateamil pol pot Wengrae verler vieke 13gapebyge
t
[7 SN AR 108 8 {eslugeth WIeL o8 ng{»m@égﬁ%%e the

positTve event i S received
adqmiyﬁq@wét@gam@r@mmm Bf 198nobllerevecieback to

an increased polling jnterval.
communications dévice 101 receives several negative
events, the adaptive polling engine module 108 will
decrease the polling interval and poll the mail server
112 less frequently, resulting in reduced wireless
network 102 utilization. Once a positive event is
received, the adaptive polling engine module 108 will
revert back to an increased polling interval.
[0032] An additional benefit of the communications
system 100 is that it may provide the user with a
perception of better performance. That is, e-mail
messages will appear to arrive more quickly at a mobile
wireless communications device 101. For example, if the
default polling interval is once every fifteen minutes
and a user receives frequent new messages (a positive
event), the adaptive polling engine module 108 may
increase the polling interval to once every one to two
minutes. With this increased polling rate, messages

will be transferred more quickly to the user’s device,
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[0032] An additional benefit of the conmunications

system 100 is that it may provide the user wwth a
weessept7ion of better performance. That is, e-P@&I/US2004/005769

nmessages Wi ll appear to arrive nore quickly at a

nobil e wirel ess communi cati ons device 101. For

ex le, if.the default polling jinterval_ i.s.once every
T TURE S HR S Ant B TEETOT e0e VOsTFY eqpintonGur
messagesriandosi tive event) , the adaptive polling
engl ne nodul e 108 may increase the polling interval to
oncEORIRly onkasadtoid FRAUTRRCIWENUSRTS R*RAErEhsey usage

po'ﬁ'§%kfﬁ§?'tﬂ35§@£§§i¥@!ﬁopfiﬁéagﬁéfﬁéeﬁoﬁﬁié 108 may

quic to the user’s devi'ce,thus giving an | npression
of bretlwede amdnddistertipet f camahezrn [ @0333dBasedooa ther’s

specific users and their usage pattern t he_adaptjyve
POl T34 difgh e RodRT e~ 108 may i hbTtde: S bauraYt bt “Ran

| eapdeiaNthddAPE & OhSubSEE 1 c USaESa PasbLr Bfbasedioist Hgage
time of day, day of the week, and/or a heuristic

conpRiri SBHLO? pF eWhalist isagelart 297RT b¥e aPot hangt pRgine
The, 36aPL | ¥6g POLL | 192 BROLAE gg@ylg %9§t£§9 gﬁ;trn t he

user” routine and automatically configure polls for
hi saurodrd el deVl gecofrdigexanpd kel s afbusyisseobihy Havece.

t he_adaptive. polling engi ne nodul e 108 set .a positive.,
evelRE (SXHIOLE ot AP RGUTRE TAY coTe pif| AYFPFAFELPOLLing
t hi &gy 1M tHEIADE NLOY §6r dovwwboad: abl chbsti neoai ng

messages, another positive event before he | eaves for
t helrgeeatintetfayrabndoSepohbyagi veieventBipp. én, the

decr easi e I ng) . j
CoopeE AL Lt £osh #EL! AN SLLBI OB UL grocnes
W I'edebisi o nevian t abé bose dey i Teatd80fdhatheaanbieofisee day,
'n §Q§ set negative events (i.e., decreasing the rate of

polling) after work until sunrise.

EXAMPLE
[0034] An exemplary hand-held mobile wireless
communications device 1000 that can be used in the
present invention is further described in the example
below with reference to FIG. 18. The device 1000
includes a housing 1200, a keyboard 1400 and an output
device 1600. The output device shown is a display 1600,
which is preferably a full graphic LCD. Other types of
output devices may alternatively be utilized. A
processing device 1800 is contained within the housing
1200 and is coupled between the keyboard 1400 and the
display 1600. The processing device 1800 controls the
operation of the display 1600, as well as the overall
operation of the mobile device 1000, in response to

actuation of keys on the keyboard 1400 by the user.
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present invention is further described in the exanple
below with reference to FIG 18. The device 1000

w0 p@bdEs8 a housi ng 1200, a keyboard 1400 and B@IT/US810p4/005769
devi ce 1600. The out put device shown is a display
1600, which is preferably a full graphic LCD. O her
typ out I | til]

ﬁﬁ%es%lng ev?@%u§§%%nP%O§6%$%P§%d¥fg%ﬂ$§e#hggk%ﬁgally’

hous:r Nga i 200k @neh | sticotps ek besneeshsbes keyhoaudiig00

and the dliﬁla 1600. The €roce33|ng devi ce 1800
corfttyrEhe %%%?%ﬁlgo%tﬁ‘flc e 3l spf &y kegooard Hey| igslude

th%aQMﬁ&é'éeP@@ﬁf&h°@e§f thecfmbi| B2 deyhee éQOQoftQare for
response to actuation of keys on the keyboard 1400 by

t heswisterh 1109 35¢ t When hioerst ngn12POandytbecphongacrdry -

(kG ol bt ErGhe R S rRErEree]d SREEES 1800,

keybras €l wa@yt & N6t Utiee amdUEe s@betté onoGeyarer spbher
hardware or software for switching between text entry

andteephbpyl &Yt £y . F100363 - | Fhagedi inehuee &he
procgasing-devbce 1809y sothefofprts QlfuoIrE‘ErQH

Lle
device 1000 are shown schematically Tn g These
|no¢mmmumu©@mnun$camb@mstswbtqgeentﬂ@OEeyboshdr1400 and

i bsystem 1020: th b ,
1100 S e g0y “A806S S Bk ornarsSReBLE devices
i npué ot Pogo devicesadf60120P88s #d00 asdmdA20y d§v1ces

wel | as nenory devices 1160, 1180 and varjous oth
devi1e0 s bL§Qt and 12DICUTHRt S FeVHesi ceb3ypbens “1201.

pref 8L ably: A t 40, ¥aY1 &o Cfgnwéfé%a?f?l Qewsewgwpg

voi ce an data communi cat i ons capabi
addhmmmmmléaélﬁnbldevﬁealh&vi@@0vpmeéeaahlgahas t he
capabilit

V|a_?¢EPW¥?%Fh§$QﬂEQé§gEfl@gég OEQegdgoQ?gﬁ?rtﬁgsﬁggEle
device 1000 preferably has the capability to
communicate with other computer systems via the
Internet.

[0037] Operating system software executed by the
processing device 1800 is preferably stored in a
persistent store, such as the flash memory 1160, but
may be stored in other types of memory devices, such as
a read only memory (ROM) or similar storage element. In
addition, system software, specific device
applications, or parts thereof, may be temporarily
locaded into a volatile store, such as the random access
memory (RAM) 1180. Communications signals received by
the mobile device may also be stored in the RAM 1180.
[0038] The processing device 1800, in addition to
its operating system functions, enables execution of
software applications 1300A-1300N on the device 1000. A

predetermined set of applications that control basic
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[0037] Operating system software executed by the

processing device 1800 is preferably stored in a
wpersiost7esit store, such as the flash nenory 1180T/UR26D4/005769

may be stored in other types of nmenory devices, such

as a read only nenory (ROM or simlar storage

elepent. In addition, systems ware, specific device

app FCarT on_ST D l%%?tssqﬁgr%%fgéé%ya%% Ygﬁ%%rarily

| oaclefintini @2 8i vek al BOGA sand €1360B)H msytbe tasdailed on the

access, menor 1180. Conmmuni cati ons sigggl

: (RAM s
rec%@W%%eb&ogﬂedﬂﬁbmgémﬂ%Wf%%tﬁ%?°aF%oaﬁglE eddj Rersonal
t he' [ h C : . c 8 s .

e TP OSSSL TPy oR5aL 10, 808200, a1
exedwting oénsdHitware. appti BEY | brsp180660Aab13800abahlehet

devi ce 1000. Azsredeternine% éet.gf applicstions_thai
cort TP bAsT dRVT B Bpetadi 9hsT shehasSdata*and Votce
conpainé €4 + 086cA8H0AvaNEe 1890Bs , Maypbentnshakl ednantask

the device 1000 during manufacture, In addition, a
perEoms - | Bhor REM i apP haerigeen (PF M LappPre&erahlimyapable
| nsbA14 ey HG1 009 TROVE 201N SqaThes PLILT 9107 of G128 ¥ s
capabl e of “organi zi ng an nagi ng data itens, such as
e- e tyorhl 24ddr Brveh¢sabip cehenPlM, dappoihementse

and task itens, The PIM application is al so preferabl
CpATE. 575 LNt OSEAHET ccRY YPaGe RaFad: FBiouDrg Fga TLY the
W Il £85c 58t MBtKo2B0140Pr 0f er abhy, dbheckl Msdata itens

are seanm essly integrated, synchronized and updated
vi aceheeappefiens detaotkendoitaren PHeadsoFeataderish a

corﬁg§92%%%§§tg$g€%%$gﬁgostored or associated with a

host "CoO 39] Comuni cation functions,
i ncfopi3ay dat @acmndnvohteorsofitmat tahspnsncandipgr lataednd

Lhr Qugih_Che somun cal) ons, subsystem 1004, 30 1.

communications subsystem 1001, and possibly through the
short-range communications subsystem. The
communications subsystem 1001 includes a receiver 1500,
a transmitter 1520, and one or more antennas 1540 and
1560. In addition, the communications subsystem 1001
also includes a processing module, such as a digital
signal processor (DSP) 1580, and local oscillators
(I.Os) 1601. The specific design and implementation of
the communications subsystem 1001 is dependent upon the
communications network in which the mobile device 1000
is intended to operate. For example, a mobile device
1000 may include a communications subsystem 1001
designed to operate with the Mobitex™, Data TAC™ or
General Packet Radio Service (GPR3S) mobile data
communications networks, and also designed to operate
with any of a variety of voice communications networks,

such as AMPS, TDMA, CDMA, PCS, GSM, etc. Other types of
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short -range communi cati ons subsystem The

comruni cati ons subsystem 1001 i ncludes a receiver
waz@s/o1aig ransmtter 1520, and one or nore antBCTES2004/005769

1540 and 1560. In addition, the comrunications

subsystem 1001 al so i ncludes a processing nodul e, such

as di gital signal .processar (.DSP) 1580, and |ocal
osc(%ﬁ%?aor}(g A¢s ri%j%ﬁ?r e sopé%i? REGRET gaﬁn%nl regrated,
i Maharedt £ i 0f i 1hed omihi ted i meisi elbsysi e 1004. i S
dependent upon the comruni cations network in which the
nobi 3 Aevi c NIBOTFk LTTRTN AL br Iperlt evaFprdepending

exﬂqu%r‘?'tﬁe g%ésu AeVi 68,1000 1my iactude Aoy examp.l?h in

co nicatl system 1001 desighed to operate W
t he:vb bl dleii ¢ xr) gndDadat XS oretGernek ) Rolokbe Radioces are

Servi ce TSGPR(?) rmttgl e qgta communi cati ons net wor ksél
and” A SO et gried-1 Bp Fth WY afy T ot T4 VBT T Re Y2 bf
VOIi LR rCOIFALEY, €88 h NGt Wor KISTN Sa€so 88a AMPSy 1 TiMda ch
CDMA, PCS, GSM etc. O her types ofdata and voice

netd®Tkes - bbt HEERD AU HIH | HERTaE edieHE9T Bl 36Cpes 1s
utilized widh M@? @bgdﬁs%:l%éf_wol@seLOQﬁ% &@H@k A

access requirenents vary dependi ng upon the type o
COMRRS cédd v 0re syis¢ snfoforrexaimpt e, ai subher Modirt edemnilty

Dat aTAC networ ks,_ nobi ]l e deyices are i stered, on the
T et SO G S St an s TSt o HonpbpSs to
or FAN Ass06H af egbnd the@pashk devi ce. 1 n GPRS net wor ks,
however, network access is associated with a

subE@@4bkr oerla%Téerﬁujaf%l@vI?%%WO}ﬂkG—"%i%l’éw*ééon or
thea{cei'f Oxl}aetlr?elgﬁ%gé?%l%%§)§?%*%eﬁeé e@!}fu{)i’egg&lyl fhe mobile

commonly re cara, 1 n or rto
opedat econl @0 GRRSy netvdrind [ 0044] vdheommegueations signals

network registration or activation cedur es. have .
beetV €onptet ST MM HoHT T 1V TR 1805- ngﬂyg%%%a Lrgetved

recelMe CRAMUNAL1 oS Sh8nd Swork 1401 by the antenna
1540 are routed to the receiver 1500, which provides
for signal amplification, frequency down conversion,
filtering, channel selection, etc., and may also
provide analog to digital conversion. Analog-to-digital
conversion of the received signal allows the DSP 1580
to perform more complex communications functions, such
as demodulation and decoding. In a similar manner,
signals to be transmitted to the network 1401 are
processed (e.g. modulated and encoded) by the DSP 1580
and are then provided to the transmitter 1520 for
digital to analog conversion, frequency up conversion,
filtering, amplification and transmission to the
communication network 1401 (or networks) wvia the
antenna 1560.
[0042] In addition to processing communications

signals, the DSP 1580 provides for control of the
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over the comuni cation network 1401. Signals received
fromthe communi cati ons network 1401 by the antenna
wazens/osr7es routed to the receiver 1500, which prOWUSI®E4/005769
for signal anplification, frequency down conversion,
filtering, channel selection, etc., and may al so

pF°¥%9§i9@9'fgoéoaﬁégéﬁﬁ't£8§¥££§%89:1€9 loﬁ r! Qxample,
di gital conversion of "the recerved si gnal a POWS ?]i'[]lg
DSR;45688 &pppbeed oton cotieucbopt exnsoshynatat iAN8he receiver

functions, such as, denod ion and decoding., In a
o nTp08 "Rarbren SR aT S L oEDeNTY aRSn T asBH.PaLY gontrolLed

netM@fgu&ﬂoéuﬁéﬁapf@C§§§§dc&§tgolnQﬁ&Eﬁi@ﬁméngm lemented
encoded) " by the DSP 1580 and are then provi ded ?o t he

tramsntheepSA5PH8Oor digital to anal og conversion,

fre up conversion, filteri anplification and
trahQfAeli on 13 heS COnRRIEAT Fon  RBEBPRC14D17 Cop LV d

net ygks) , viach hgs ant esra M560agk 0042y ebnpaddi HbeAlbad, is
processi ng communi cations signals, the DSP 1580 .

pr RTaeesFef R¥nthel Cofmiperetapryer suBayShan AR and is

transgitteg éﬁ@oprgéésgiﬁapgévieéiﬂéoépphh@drégeived

communhi cati1ons signals in"the receliver 1500 an
t r ansgma i eis 1526n nhyr blee ndapbceebgdcont tbel pdotheeigh

DSFIEBGY {8Uaf o rivh ARrACEohMuRPEatFoHe- #oB80a Of

recgiveenstgnaly sdchoas athext adrssageyor/vebepage 1060.
downl oad, is processed by the conmmuni cations subsystem
1004 @pWifs PapLtMey 2heCpFeEessengateviEemsgopucrhas e-

re@ﬁéXfﬁmééQQ@%%ésﬁégﬁg éﬂétﬁsgb859ae§§66 ngyas some

processi ng de for an output to the display

1608ther auterhatyvel/9 devsoeelO60ersaoki Asaaytbhchpad, a

?fg%%gkégS%W%ﬁégﬁg%rghgggiwgggl?lgg ggggogghg%t%ype of
input device. The composed data items may then be
transmitted over the communications network 1401 via
the communications subsystem 1001.
[0044] In a voice communications mode, overall
operation of the device is substantially similar to the
data communications mode, except that received signals
are output to a speaker 1100, and signals for
transmission are generated by a microphone 1120.
Alternative voice or audio I/O subsystems, such as a
voice message recording subsystem, may also be
implemented on the device 1000. In addition, the
display 1600 may also be utilized in voice
communications mode, for example to display the
identity of a calling party, the duration of a voice
call, or other voice call related information.
The short-range communications subsystem enables

communication between the mobile device 1000 and other
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messages, using the keyboard 1400 and/or sone ot her
auxiliary I/0O device 1060, such as a touchpad, a
w0 owker77$8v t ch, a thunb -wheel, or sone ot her PgPESWN4/005769
i nput device. The conposed data itens may then be
transnitted over the communi cations network 1401 via
QQUEH%&Cat'OnS subsygé n&éOOl 19@4 % nna voi ce
nica veral T opera ron o evi ce
|s ﬁ@&éﬁgw&izylbéS$£mi£drtdbﬁi@eﬁataoﬁoammmpbat|ﬁns short-
node, except that received signals are, ou p t to a
spé%%%gelﬂﬁﬁwu%&ﬁﬁ%4ﬁ%%l%u?%¥5¥@%d%%Ys%?% fean infrared
gengtaf &d byy %%&éf&@@@%ﬂﬂé@ltﬂ 384 NaEhYEnYREEE OF a
audi o I/ 0O subsystens, such as a voice nessage
reC@&m@T@p@M%SQGmmmml¢m®a@msOmQQMlﬂpt@nEh®@dd©nfohe
device 1000.. 1n addition he dIS a 60 al sqQ be
1R T e b bhes e rors Belar et o
di sptaycdde identity of a calllng party, the duratlon
of a voice call, or other voice call relate

i nf E9%&21 on. M%%Ysm&ﬁ%fl?%ﬁﬁﬁﬁ%oﬁ%%n?E%?¥o%%b%ﬁ%@?gﬁén?f
enapl es; CommINL £at| o betyees & d}b@ PRy &¢ d@ﬂécgk%%@d in
and otherprOX|nate systens or devices, which need not
nedﬂ&saartyh&m1mgnth@rb@ﬁafrésofFbmeewaﬂpheng$hpresented
shortr e_conmmuni cat i ons, subsyst em ncl ude

Ve S et 0 e Se ORI AT EarE] T8 Te g odfafla

COMPOARNE§s . Ol TRe RLESLOOL M LMY ¢OABLSLE6Ed | DRSSt Modyl e
to provide for comunication with simlarly -enabled

sys%%ﬁ%n%h@ndb%|%@% to[lpesbimiesy FRJFRE caPeoREiand
h
ot SROALIEP 01 o408, | INENELOD M&&iﬁfegglg 5! B

he ar avin it o
t heem]@a@tméngss pei es ehtieehdad t be E@regoln@edexsrthpnl bhs

and the as 00|at ed
scope o he appended claims.
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draw ngs. Therefore, it is understood that the

invention is not to be limted to the specific
wepdsaiimesit s di scl osed, and that nodifi cati onsP@mtiS2004/005769

enbodi nents are intended to be included within the

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

1 . A communi cati criam Wk fFR CONFLSTRED Bd. | east one
data storage device for storing nessages for

respective ugders; AaC@hmw@ﬁhﬁﬁi@hSw®Mﬂb@quomR£i§ing
communi cat i on es_each ci_ated w

respective usérqgoF ac@gégﬁ%ﬁ %%Orﬁggégfgﬁ%ﬁcﬁ%ﬁjStorlng
Samésahgbeafbromes@@bal&%omégesdev|ce and an adaptive
pol i ng engi ne for pall % sai d_at | east one data

st or age deV|€eP48Fa§ﬂ6ﬂé MESSAdEs VTG IFSsvicHmmy e tions
Polkgd -ABS8286S 22 HRRIHE Wik &l %S &< %%@H{Q'vcéat S for

devi ces of respective users; said aptive polling
engbneseﬁ;aggrthg acsegPest isteneat enofsagol laitng. dfzgrt each data

e _ W reless conngﬁications devi ce based upon at
IeSgPrSHS Sgﬁflveaﬁ ling event and at | east one

negative pol khngdeyehtve tha 1lieasteneneenaeat ivsd Ineld igxdd
event conpr|S|n a lack of authorized comrunicati ons.
The leamuRNEatPbas SHpsren SRVACa hor i@rEt nefsages

| | ackaoh:ByLR0LL 64 CQUIIUCAL. AN Y L S0l ALY oo

engi ne upon a gi‘ven biTe w
coammmunaba@msndede&emﬁ&alqi(na&pamtuwamusénsss
coverage area. connuqigatlons syst m of, Caim

1 wherein t h&3f c@ Aeh &L Sd % G SR RE 9
sai-d spdapt ivee rBekl bFY RNAIIRY ifPrbased wRMN 18N Wieldgk

us%gmmunications device based upon at least one positive
polling event and at least one negative polling event,
the least one negative polling event comprising a lack
of authorized communications.

2. The communications system of Claim 1
wherein the lack of authorized communications with said
adaptive polling engine is based upon a given mobile
wireless communications device being outside a wireless
coverage area.

3. The communications system of Claim 1
wherein the lack of authorized communications with said
adaptive polling engine is based upon an invalid user
login.

4. The communications system of Claim 1
wherein the at least one negative polling event further
comprises a decrease in storage of messages for the
respective user at the at least one data storage

device.
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l ogin. . The comuni cations systemof Claim1 wherein

the at | east one negative polling event further
W@vpNITes a decrease in storage of messages fRCT/UR®04/005769

respective user at the at |east one data storage

device .5 . The communi cations systemof Claiml

wherein the at |eask QREmRAIIHIYOnROIhisR@reWaNC1aim 1
conprises an increase in storage of nessages for the

regpeteinethseptatlcalsd anel pasttéve datdisworagat

deyi ; . _Ih nuni cat i S f i_m
anePEPE R 2P LaSe et oS O LoTen st g Sasan, Tor the
compespeesian userease the BES3agetaonessataquydsirade om
a given nobi |l e wirel ess conmuni cati ons device. . An
adapVitv&-pol ling engine for interfacing a plurality of

mobi l'e wirel gss comuuRiGALINIRS tdBKisC8Y 8RN AS$AG ;3 ad
with a respective user wwth at | east One data storage

devheseinhehat altedskstnengarasstovageoddiinge efemt
storing.nessages_for respective _users, the ada tivef
poFPTRG &gi AE dBMPFPSEng” B SCRES: AECE STod M FSH® trom @
cogtitBhCAbbig eWiti it el g smebinenwicbeliess cermsri.cati ons

devi ces; and_an adaptive pollin% engi ne nodul e coupl ed

to said interfacePRodsretiye polling ergiae Ife4st one

dak 8t ehagRo08YLa% LA 3! AeET8agesARLPr oVl di ng
the polled nessages to bile wreless conmunications
devbmesnofatéspectiewe casersichs aisd cadapeidv e 1pdl lai ng

engine mpdule changing a.respective rate of polling. ...,

the at least one data storage device for storing
messages for respective users, the adaptive polling
engine comprising:

an interface module for communicating with
the mobile wireless communications devices; and

an adaptive polling engine module coupled to
said interface module for polling the at least one data
storage device for stored messages and providing the
polled messages to mobile wireless communications
devices of respective users;

said adaptive polling engine module changing
a respective rate of polling for each mobile wireless
communications device based upon at least one positive
polling event and at least one negative polling event,
the least one negative polling event comprising a lack
of authorized communications.

8. The adaptive polling engine of Claim 7
wherein the lack of authorized communications with said

adaptive polling engine is based upon a given mobile
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conmuni cati ons devi ce based upon at | east one positive
polling event and at | east one negative polling event,

w0 b@slerast one negative polling event conpri siPQI/ES1000605769
of aut horized conmuni cations. . The adaptive polling
engine of Caim7 wherein the [ack of authorized

CopmuBi 63k eBAMYNiiRa%2ld sadaRt k¥epRohly BYteNFN] kS reless
based upon a given nobil ew rel ess comruni cati ons
de¢bterpgfngréatside a wirel ess coverage area. 9 . The

adapti ve pol i ng i ne_of .d ai .wherein_the Kk .of

aut hori zed cgﬁnunﬁggtF?ﬁgtﬁW?hpggﬁ&ngdgﬁgﬁyg D I?ﬁﬁ@m 7
enghaeeis basedauponfaauthvat zddusemmuedicdtibdhs WHeh said
adapti ve polling engine of Claim7 wherein the at
|ea§ﬁth¥epe§#%99@ FOLiPRglevRAECEoRpPIs8d dRViddd e diSEeT

I N1 gB$sage access requests froma given nobile

wi reless comuni cati ons device. 11. A nethod for

i nterfacing a0pl ufaki eyaptimebpbélwngekegsne of Claim 7

co nicatjipns_devices each_associated.w.th a
regpgﬁ?%gekﬁgeﬁgmﬁgﬁsitOpgagPs8§évaapgl£%89a§§e@§vice,

t heoapri east aanendatasst ohagesdeyecacteksstr@iuRGts from a
nmessages for _respective users, the nethod conprising :

poPlVAQ PRE1AE Wé&SHLesRe CARNENSEBEAGRSIERVEESS.Or

stored messages apd,aQyhdicpg Eg€eBQBE§ﬂ ”ﬁsgﬁ%%%lﬁ%y of

nobil e wi rel eSs conmuni cati ons devi ces oP respective

useobilandichangsngoamuespettbue tavecet palchi BGsberiated

each gnbile mﬁrgless connun% at i ce based upon
tis i

a1t BREPRGLLLEvESR0I FIHG EboNE ahdoae Foge: soAgage
negative, pehki ne ewgBt, ohBeqheastterggBedatiive rell ing
storing messages for respective users, the method
comprising:
polling the at least one data storage device
for stored messages and providing the polled messages
to mobile wireless communications devices of respective
users; and
changing a respective rate of polling for
each mobile wireless communications device based upon
at least one positive polling event and at least one
negative polling event, the least one negative polling
event comprising a lack of authorized communications
with a given mobile wireless communications device.
12. The method of Claim 11 wherein the lack
of authorized communications is based upon a given
mobile wireless communications device being outside a

wireless coverage area.
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event conprising a |lack of authorized conmunications

wWth a given nobile wreless comuni cati ons devi ce.
wa20050k18ret hod of Claim 11 wherein the | ack oPCT/US2004/005769

aut hori zed communi cations i s based upon a given nobile

wi rel ess communi cati ons devi ce being outside a

wirel ess covernage t@dkacldodlbe @&%H%dquwge%émnlkhe lack
wherein the | ack of authorized comruni cati ons i s based

upofi anthpvakied goamundgiefions. ishdasechogoof ad dinmalid
mhgrgknlghenat | east one positive polling event
conprlsesgan i ncrease i n nessage access requests from

a gi ven nobi he .wi malkess ttoamoti cakions 1deweteinlSheAat
onput er -readabl e nedi um havi ng conput er -executabl e
noéaﬁé§ PBE PREEAIE B @lélaguﬁapﬂﬁycempﬁé@Q%aaﬁ Agcgggse

COHHUHé%%Tab@n%c@%‘é'sc%‘:%q%%%lﬁsa%§8&' at ed Og)el le mireless

respective user wth at” | east one data stora Vi Cce,
t heomnuhéastions detvacst.orage device for storing

nmessages for .respective users, th t.er readable
nediun1conpr}§|ng% Sﬁmpﬁggffﬁggdﬁgéﬁl %&Pm
coapMplheat-Bgewuthblbe mrahil ke Wb&eh@%%rﬁﬁﬁﬁ%@l%a@ﬂwﬁéllty
devi ces; and an adaptive polling engi ne nodule coupled

t 005 alEbi AEe i 564 SRS GLEIHIBA CEBRPNEG CENA CaS k@&t one
da£§s8F?5388 geyihce LAk 8 biﬁ%@ H%%?a%%%ha%% QW ding

nmessages to e wireless connunlcat i ons
dedatessbbragspdewuwe u$hesatsabdsadaphlwatpobhbm@ge

n i ne no Ie han ing a respective rate of pol
o= BLER Al B3 ogRRm Peatr oRe Clavis 855 480d the

Up@Bm@htb@a§ba@@%l%0%bhhﬁ% pekbi-agigyent and at | east
one negative polling event,

an interface module for communicating with
the mobile wireless communications devices; and

an adaptive polling engine module coupled to
said interface module for polling the at least one data
storage device for stored messages and providing the
polled messages to mobile wireless communications
devices of respective users;

said adaptive polling engine module changing
a respective rate of polling for each mobile wireless
communications device based upon at least one positive
polling event and at least one negative polling event,
the least one negative polling event comprising a lack
of authorized communications with the adaptive polling
engine module.

1l6. The computer-readable medium of Claim 15
wherein the lack of authorized communications with the
adaptive polling engine module is based upon a given
mobile wireless communications device being outside a

wireless coverage area.
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the | east one negative polling event conprising a | ack

of authorized conmmunications with the adaptive polling
wepgsner7modul e. 16. The conput er -readabl e nmedpPCiusf004/005769

Cl aim15 wherein the | ack of authorized comuni cations

with the adaptive polling engine nodule is based upon

a given nobile wrel ess communi cati ons devi ce bei ng

outside a wirel ess coverage area. 1l7. The

conputer-reaaableThedCgmpgteC}aEﬁdaﬁlwhmeéﬁnnwbé Caekm 15

ut hori Q nlcat gns wit.h the adapti.ve po
en@ﬁ%ﬁ ﬁBdéﬁS ﬁsnggsed upoﬁréﬁednggppﬁn&§8&1P8§|WltTSQhe
Thegdgpiputepol eadgbkagtmdi novaleCliai prisdavigoel Ant A@valid
at | east one positive polling event conprises an
|nEF%§séoghnnessage access requests froma given

mobile wirel ggs CoREURLEALLARS -dS¥LEEe medium of Claim 15

wherein the at least one positive polling event
comprises an increase in message access requests from a

given mobile wireless communications device.
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