1 13 DEC 2004 MESSAGING SYSTEM WITH AUTOMATIC PROXY SERVICE Field of the Invention
This invention relates generally to the field of personal communications and, mgjgg @E&ﬁg@?ﬂl toa
messaging system having an automatic proxy service 5 for forwarding messagest € unit
when a user is out of range of a base unit. Background of the Invention The proliferation of computer
devices and the interconnectivity provided by global networks, such as the Internet, have provided
many opportunities for 10 changing the nature of business and personal communications. Electronic

message systems, s { rg(;' 8 ' ' i I | g (IM) have
provided convenient ﬁgﬁé%tggg%cting%%%ﬁp@ﬁd%géups oi ge@p%eﬁgﬁ?égﬁﬁﬁgﬁlelectronic

messaging systems provide a fast and inexpensive method to communicate and collaborate. Reliance
on these 15 messaging systems for comnpygiigatiorh bag vieergased greatly in recent years, and the
trend is likely to continue. Due to the volume of electronic messages some individuals receive, they

often feel "lost” withBif HE¥addqB drlttrseseagrd bbb e dinldunicRaBiP DRl icedyRis dPsrsonal
data assistaptg (RRBASHIIPIERALK CRMP IR a PRIS S <Fel IR AR PRANGSRIG RIS FYRORIY-quipped

with functionality for retrieving and responding to electronic messages. When away ffom the office, an
indiviglual nfay feonfigdiaghmassagiesdsvicenobdeaivativebeaning wsesdagag inflicangktioé adrasal

unit.

Background of the Invention

The proliferation of computer devices and the interconnectivity provided

by global networks, such as the Internet, have provided many opportunities for

10 changing the nature of business and personal communications. Electronic
message systems, such as electronic mail (e-mail), voice mail, and instant
messaging (IM) have provided convenient tools for contacting people or groups of
people efficiently. Such electronic messaging systems provide a fast and
inexpensive method to communicate and collaborate.  Reliance on these

15 messaging systems for communication has increased greatly in recent years, and

the trend is likely to continue.

Due to the volume of electronic messages some individuals receive, they
often feel “lost” without access to their messages. Mobile communication devices,
such as personal data assistants (PDAs), notebook computers, pagers, cellular

20 phones, etc. are commonly equipped with functionality for retrieving and
responding to electronic messages. When away from the office, an individual may
configure the mobile device to receive incoming messages in lieu of the normal

message service installed in the user’s office.

One particular messaging system that requires a physical point of presence
25 is an IM system. An individual uses a computer to log into the message server of
an IM provider, such as America On Line, Yahoo, or Microsoft Network. For

example, the individual may log in at a desktop computer at the office. During



message service installed in the user's office. One particular messaging system that requires a

physical point of presence 25 is an IM system. An i%dividual uses a computer to I%%)):ng él@énessage
server of an IM provider, such as America On Line, Yahoo, or Microsoft Network1 X e, the

individual may log in at a desktop computer at the office. During 2 13 DEC 2004 the log in process, the
message server notes the user name and IP address of the individual and registers that user name as

being availahlelin,othesusess, ahtha b usteivd difetemdndividnahtanaeopssailistobiftiends” to

determine who is available on the IM system and send electronic messages to the friend's computer.
5 Various INNdétidard apgikegisiessallind userusen® aebaisgayaflabladgaiding wsient Maildbility. For

example, ty S?Ar?ﬁ%s&@%&R@'W&i&‘@&bﬁe%g&’s% HE‘S IseRNaRg, o451 ash; RIS RASE On the

availability 1lag, a different user can deci er to send an electronic message or to wait until the
individual isasadliddiddeor] Ghe h]pretttemanithstrel udecofstatundtaggds tbahnfhividdals oftguferget to
update their availability status. Typically, a user runs a plurality of computer applications

simultaneously. The IM software not always pe visi and the user. may forget tp change the
statud flag when tﬁgaf)lr%lﬁc’e nngss,é?ﬁvg%rseeraé)&é}s}/c%gﬁga ou %‘?’th%l%fﬁlcsee,r tﬁfg u%%etr eas\’/%gutsc’) gf;a%a cup of
coffee, or thedikeliHgrearent 2 uskabiBRluF dagmapledisgir avaidabiellwhemihatiualiylatile, user is
not available. This situation may lead to frustration on the part of a sender t,rtyinf? to contact the user.
Moreover, iPH?éfnﬁ’é”sg?fg€31§Rﬁ‘ﬁéﬁt,%ét@r%&ﬁfﬁvﬁﬁ%bﬁﬂﬁf@@“ the availabilify flag, a different

user can decide whether to send an electronic message or to wait until the

individual is available.

10 One problem with the use of status flags is that individuals often forget to
update their availability status. Typically, a user runs a plurality of computer
applications simultaneously. The IM software may not always be visible, and the
user may forget to change the status flag when the phone rings, the user gets
called out of the office, the user leaves to get a cup of coffee, or the like. Hence, a

15 user’s status flag may indicate available, when in actuality, the user is not
available. This situation may lead to frustration on the part of a sender trying to
contact the user. Moreover, if the message is urgent, the errant availability flag

may lead to an undesirable delay in securing a response.

To maintain availability when the user is away from the desktop, a mobile

20 device may be configured to receive the user’s messages. To set up the mobile
device for IM service, the user would need to log out of the message server from

the stationary location (e.g., the desktop), and log in to the service using the mobile
device, thus registering the IP address of the mobile device. This change of service
technique suffers the same disadvantage as the status flag technique, namely that

25 the user must actively change the service. It would not be as cost-effective or as
user-friendly to only log in using the mobile device, as mobile service rates are
typically much higher than hardwired network connections, and the desktop

computer generally has a better keyboard and display.



may lead to an undesirable delay in securing a response. To maintain availability when the user is
away from the desktop, a mobile 20 device may be configured to receive the usg%ﬁgg@se?ag%i To set
up the mobile device for IM service, the user would rfeed to log out of the messa om the
stationary location (e.g., the desktop), and log in to the service using the mobile device, thus
registering the IP address of the mobile device. This change of service technique suffers the same

disadvantage as the gﬁ{nﬁrflpm@mia%gmmyf&wa&amg pemeealiactivelyiehanardhe service. It
would not be as cost-effective or as user-friendly to only log in using the mobile device, as mobile

service raté%labéletw@.ﬁhymu&ph@*@nmanihamrﬂéﬁ% HRVEST &%;'aﬁ@ﬁt%t@@ﬁftﬁﬁﬁ '
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forwarding phone calls or voice mails to a mobile telephone. For example, if an individ eaves the
office, callsteothideotitbephoneber Agunicethmilotefhadihg dHiteneamhesfobwarde dvethebindihidual's

mobile telephqne. Again, the forwarding feature must be activated by the 5 individual, and often this
step s forg et ESBLCHNy HEBHDFE GiEE e DA o #Wét&régaﬁwwﬁ%ﬁ Rirected
to overcomigg;@rakleast reducing the effects of, one or more of the problems set forth above. Brief
Description of the Drawings 10 The invention may be understood by reference to the following
description taken in conjunction with the accompanying drawings, in which like reference

he present invention is directed to overcoming, or at least reducing the

effects of, one or more of the problems set forth above.

Brief Description of the Drawings
10 The invention may be understood by reference to the following description
taken in conjunction with the accompanying drawings, in which like reference

numerals identify like elements, and in which:

FIG. 1 is a simplified block diagram of a communications system in

accordance with one embodiment of the present invention;

15 FIG. 2 is a communication flow diagram illustrating the operation of the

communications system of FIG. 1; and

FIG. 3 is a flow diagram of a method for routing messages in accordance

with another embodiment of the present invention.

While the invention is susceptible to various modifications and alternative

20 forms, specific embodiments thereof have been shown by way of example in the
drawings and are herein described in detail. It should be understood, however,

that the description herein of specific embodiments is not intended to limit the
invention to the particular forms disclosed, but on the contrary, the intention is to

cover all modifications, equivalents, and alternatives falling within the spirit and

25 scope of the invention as defined by the appended claims.



numerals identify like elements, and in which: FIG. 1 is a simplified block diagram of a communications
system in accordance with one embodiment of the present invention; 15 FIG. Zisrﬂ)gg%%'cation
flow diagram illustrating the operation of the communications system of FIG. 1; “3'isa flow
diagram of a method for routing messages in accordance with another embodiment of the present
invention. While the invention is susceptible to various modifications and alternative 20 forms, specific
embodiments thereof have been shown by way of example in the drawings and are herein described
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cover all modifications, equivalents, and alternatives falling within the spirit and 25 scope of the
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not all featufiee Risanfagtainfierleratiorang desctibediinphismbspemhicationedtwbkaficotise be
appreciated that in the development of any such actual embodiment, numerous

implementatiRitidisecing ddcisivhaf st e aeteciateiethatie deselepelerspint goxisushich as
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implementation to another. Moreover, it will be appreciated that such a development eftort might be
complex achieve the developers’ specific goals, such as compliance with system-related and

business-related constraints, which will vary from one implementation to another.
Moreover, it will be appreciated that such a development effort might be complex
10 and time-consuming, but would nevertheless be a routine undertaking for those of

ordinary skill in the art having the benefit of this disclosure.

Referring now to the figures, and in particular, to FIG. 1, a simplified block

diagram of a communications system 10 in accordance with the present invention

is shown. The communications system 10 includes a stationary unit 15 and a

15 mobile unit 20 through which a user may send and receive messages. The
communications system 10 may take on numerous forms, not all of which are
described in complete detail herein. For example, the communications system 10

may be a computer network adapted to transfer electronic messages, such as e-

mail or instant messages (IM). The communications system 10 may alternatively

20 be a phone network adapted to handle phone calls. In the illustrated embodiment,
the communications system 10 is described as it may be implemented for an IM
application, however, the application of the present invention is not so limited and

may be applied to numerous other communications applications.

The stationary unit 15 may take on a variety of forms, such as a desktop

25 computer or an office telephone. Likewise, the mobile unit 20 may take on a
variety of forms, such as a PDA, a notebook computer, a two-way pager, a
radiotelephone in the form of a cordless, cellular, personal communication system

(PCS) or other similar-type telephone, or the like. In general, the stationary unit 15

is a unit that is usually installed in one location. The stationary unit 15 may not



10 and time-consuming, but would nevertheless be a routine undertaking for those of ordinary skill in
the art having the benefit of this disclosure. Referring now to the figures, and in rt')csl%ﬁr é@flG. 1,a
simplified block diagram of a communications system 10 in accordance with theq%r t% ention is
shown. The communications system 10 includes a stationary unit 15 and a 15 mobile unit 20 through
which a user may send and receive messages. The communications system 10 may take on

numerous fﬁ%@sﬁﬂ‘lﬁ\fb@f fﬂﬁﬂr@i&l?@ﬁﬁé@@@li NEEHBR ,tﬁiH\ﬁEﬁiBnEfiy amglema%e a
communications system 10 may be a computer network adapted to transfer electronic messages,

such as e- MAIFBPAsEMNRIESEAHas IMPrTIRstednineimitaissnal syetiorko byl arkingmieioro be a

orone netwefk adenein gl ohone sl e s e cammpejon

or an IM application, however, application of
the presentdonentiordstivet Baktiitedt andl becyppe appiéetitiahtimetationirgracehmubileatioits
applications. The stationary unit 15 may take on a variety of forms, such as a desktop 25 computer or
an office tel%%f%ﬁr@%y -ga,ﬂﬁlér IEURRSEITHY (RGNS ) DFPOHHSA RABH A A BR5A, a
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communication system (PCS) or other similar-type telephone, or the like. In general, the stationary

unit 15 is a(eigit shaxiisrisudinsisssibvinsynehoening e AttidnadaursixasplayaibigergapEC 2004
necessariy.pe permanenty installeds F oL SXAMPIG e SIRIOAAR N GRANRS, ArcRoRkcomputer
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that is connec 0 &n’internal netw a docking station.
IrDA link, or some other standard may be used.

10 The stationary unit 15 is coupled to a communication network 30, such as
the Internet, a local area network, a wide area network, or the public switched
telephone network (PSTN), to permit voice and/or data communication between
the stationary unit 15 and various other communication devices that are
interconnected via the communication network 30. These other communication

15 devices may include, but are not necessarily limited to, telephonic devices,

computers, efc.

The mobile unit 20 is also adapted to communicate with a wide area
network (WAN) transmitter 35 over a wide area link 40 using a wide area
protocol, such as a cellular or pager protocol. The WAN transmitter 35 may also

20 be connected to the communication network 30.

The communications system 10 further includes a proxy server 45 that
intercedes in the message pathway and routes messages to either or both of the
stationary and mobile units 15, 20, depending on their availability. = The proxy
server 45 may communicate with the stationary wunit 15 through the

25 communication network 30 and with the mobile unit 20 through the
communication network 30 in conjunction with the WAN transmitter 35. The
proxy server 45 may be resident on a distinct computer as illustrated, or

alternatively, the proxy server 45 may be resident on the stationary unit 15.



The stationary unit 15 communicates with the mobile unit 20 over a communication link 25. It will be
appreciated that the stationary and mobile units 5 15, 20 may be configured to ¢ i via
numerous communication mediums such as a low p%wer RF link, an infrared (Iéﬁiﬁé%ﬁﬁéwire
serial connection (e.g., similar to those used for synchronizing PDAS), etc. For example, air interface
standards, such as the Bluetooth standard, the home RF standard, IEEE 802.11, IrDA link, or some

other standard ma@&@e?&lﬂ}ﬁ- é&lﬁ&g}aﬂm&{ywﬂiﬁéﬁ is GRuplrd the g@ﬂ@mniﬁ@ﬂqw@ﬂvq&ls 30,
such as the Internet, a local area network, a wide area network, or the public switched telephone

network (PSHEURRayerit {Bidaessanssdaaddiatgdibatidieiumneesenrer 4atdeihs siafiorsand

various othel SPTMYNRBARRUER WALALE. DISIROUIAFRD it s s icaton aeark S0

These other communication 15 devices may include, but are’not nec imite ephonic
devices, camputeilsiletenitiz)mbiilependitizthjsthispracgptedvier cinintaeniaate witth aawidetareal

network (WAN) transmitter 35 over a wide area link 40 using a wide area protocol, such as a cellular
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pathway and routes messages to either or both of the stationary and mobile units 15, 20, depending

on their availbiitity Ttferpessge s sereenbIp ayteseannaditaste o gheastivreny ohienerdiesubh the 25

communica %nrplgg\évé)é{(ngos%]t%fﬁwgé}\r}l%@ f))r%l\%&lenrlj[ Zlootﬁqgu&Qetpneal messaging system 50, the

proxy server 45 appears to be a standard user (i.e., as if the user had logged into
10 the external messaging system 50 directly from the stationary unit 15). The
external messaging system 50 registers the IP address of the proxy server 45 as the
destination of messages for the user. Emulation of a user connection may be
accomplished by techniques well known to those of ordinary skill in the art, such
as link simulation or direct manipulation of the client through an application

15 program interface (API).

To send messages to the user logged in through the proxy server 45, a
remote unit 65 logs in to the external messaging system 50 through the
communication network 30. Messages sent through the remote unit 65 to the user
are delivered by the external messaging system 50 to the proxy server 45. As

20 described in greater detail below, the proxy server 45, based on availability
knowledge, routes the message to either or both of the stationary and mobile units
15, 20, as appropriate. Replies or original messages are sent by the one of the
stationary and mobile units 15, 20 that is available and routed to the proxy server

45, which, in turn, forwards the message or reply to the external messaging system

25 50.

In determining which one of the stationary and mobile units 15, 20 is
available for receiving messages, the proxy server 45 maintains a status flag
indicative of whether the mobile unit 20 is in the proximity of the stationary unit

15. The mobile unit 20 is considered to be in the vicinity of the stationary unit 15



communication network 30 in conjunction with the WAN transmitter 35. The proxy server 45 may be
resident on a distinct computer as illustrated, or alternatively, the proxy server 4J5t £ iident on
the stationary unit 15. 6 13 DEC 2004 Generally speaking, when a user is within ?@%e é‘éﬁ vicinity of
the stationary unit 15, messages are delivered by the proxy server 45 to the stationary unit 15. When
the user moves out of the vicinity, messages are instead routed to the mobile unit 20. In operation, the

proxy servejfednigsfasasithiatiextemmas l(@%‘b?ﬁﬂﬂiﬂ@&@&ﬂ%ﬁ@aéﬂﬁﬁ@@@%v @REfemioperated by
a third party, through the communication network 30. The external messaging system 50 may include
a plurality afimedswikedessrdnd Bkhgavsn Heerthreeimh Byisabrk shopdhetearBydndcatiaRaging
system seryj rovider... saei > erver o0 be a
tandar e e B B T e e T o
the stationatlyeustih tidShatherextébnaAttessatiing)systeen GO ¢egintensithieatioaddnds250ftHespraky server
45 as the destination of messages for the user. ulation of a user connection may be accomplished
by teBhniquBHar RSSIRTE HBSd ¥ Bitdh Wéﬁﬁfﬂ@%@?ﬁ R RN Blamett
maniIOU|ati0§‘pé}§<§lﬁ§1‘§“ﬁﬂﬁﬁh@%@tﬁ%ﬁﬁﬁ@&ﬁﬂﬁ@ ake iHeY E@@t@ﬁ%ﬁ 3RE MAHteTensend messages to the
user logged in through the proxy server 45, a remote unit 65 logs in to the external messaging system

50 through the communication network 30. Messages sent through the remote unit 65 to the user are
delivered by the extésfinm&seieinh lsysethssitinaprorpdenilgupis 15, 20 are aware if

there is a communication link 25 therebetween. In response to changes in the state
of the communication link 25 (i.e., link established, link lost), either one or both of
10 the stationary and mobile units 15, 20 sends a message to the proxy server 45 of
the new state. The proxy server 45 then routes traffic through the communication
network 30 to the stationary unit 15 or through the WAN transmitter 35 to the
mobile unit 20, as appropriate. For messages sent to the stationary unit 15, the
proxy server 45 may be configured to send copies of the messages to the mobile
15 unit 25 (e.g., concurrently or in batches) or vice-a-versa to keep the stationary and

mobile units 15, 20 synchronized.

In the illustrated embodiment, the stationary unit 15 executes a software

application 70 including a messaging client 72, a service discovery layer 74, and a
communication layer 76. Likewise, the mobile unit 20 executes a software

20 application 80 including a messaging client 82, a service discovery layer 84, and a
communication layer 86. The communication layers 76, 86 handle the basic level
communication (i.e., modulation/demodulation of the baseband signal) between

the stationary and mobile units 15, 20. The service discovery layers 74, 84
determine the respective capabilities of the stationary and mobile units 15, 20. The

25 messaging clients 72, 82 provide the interface through which the user exchanges
messages with the remote unit 65 through the external messaging system 50. The
specific constructs of the messaging clients 72, 82, service discovery layers 74, 84,

and communication layers 76, 86 depend on the specific external messaging

system 50 being communicated with and the particular protocol used for



20 described in greater detail below, the proxy server 45, based on availability knowledge, routes the
message to either or both of the stationary and mobile units 15, 20, as appropri 1j r original
messages are sent by the one of the stationary and'mobile units 15, 20 that is aigia%?g %ﬁg%outed to
the proxy server 45, which, in turn, forwards the message or reply to the external messaging system
25 50. In determining which one of the stationary and mobile units 15, 20 is available for receiving

messages, éB%BI@AﬁYr?gFtY@T ARG chsStaik D fage thdisative af HheinmebBadInihgd is in
the proximity of the stationary unit 15. The mobile unit 20 is considered to be in the vicinity of the
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is active, the user IS in t available to re to messages via the stationary unit 15.
Alternativelypphemtitblescommunication link 25 is lost, it 5 may be assumed that the user has left the

office, and is no longer available at the stationary unit 15. Communications are then routed to the

mobile unit 20. At E%ng?%#é%%&olnl%%r gé% %ac}lgs%gt{o}/cghggnrg |I%¢niaa%é%%§{§ 'glg\%%reerl 5t ereis a
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a message to the proxy server 45 of the new state. The proxy server 45 then routes traffic through the
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operation of the communications system 10. FIG 2. illustrates a variety of

transactions issued by the various entities in the communications system 10.

10 In a first set of transactions (denoted by reference numerals in the 100s), the
mobile unit 20 is not in the proximity of the stationary link 15 (ie., no
communication link 25). The user sends a message transaction (Msgl) 100 from
the mobile unit 20 to the remote unit 65. The proxy server 45 receives the message
transaction 100 from the WAN transmitter 35 and issues a corresponding message

15 transaction 102 to the remote unit 65 through the communication network 30 to
the external messaging system 50. The external messaging system 50, in turn,
forwards the message transaction 102 to the remote unit 65. A reply message
transaction (Reply1) 104 is sent back by the remote unit 65 through the same path
to the proxy sever 45. The proxy server 45 sends a corresponding reply message

20 transaction 106 via the WAN transmitter 30 to the mobile unit 20. Although not
illustrated, the proxy server 45 may optionally send a copy of the reply message to

the stationary unit 15 to maintain synchronization.

In a second set of transactions (denoted by reference numerals in the 200s),

the mobile unit 20 establishes the communication link 25 with the stationary unit

25 15, and the proxy server 45 is reconfigured accordingly. The communication layer
86 of the mobile unit 20 periodically issues query transactions 200, 202, 204 to
determine if the stationary unit 15 is near. The query transaction 204 is received

by the communication layer 76 of the stationary unit 15 indicating proximity, and

the communication layers 76, 86 issue connect transactions 208, 210 to their



mobile unit 20, as appropriate. For messages sent to the stationary unit 15, the proxy server 45 may
be configured to send copies of the messages to the mobile 15 unit 25 (e.g., congcurrent| i

batches) or vice-a-versa to keep the stationary and ?nobile units 15, 20 synchroﬂrgéﬁéﬁéﬁustrated
embodiment, the stationary unit 15 executes a software application 70 including a messaging client
72, a service discovery layer 74, and a communication layer 76. Likewise, the mobile unit 20 executes

a software Z&ﬁﬁﬁii%tig&%énaﬂé,@mwm&ﬁéﬁgm dientBe %&WM@%@%@%@&W@’&%%,M a
communication layer 86. The communication layers 76, 86 handle the basic level communication (i.e.,

modulationfBarfodllatidio BREHOPasashABS g eI EeENeBN 2k seatisealy Hndhemsrbvenitand, 20.
h NP 0 ; '. e ot »
Inits 15, 20 T . A e e T e

messages Wit tvere fagter 17t 65t thraughdhaeetiennabtifdssagin g sysietindd. ZTHe 23 paaifibemnstructs

of the messaging clients 72, 82, service discovery layers 74, 84, and communication layers 76, 86
depend on fﬁé%&éﬁﬁ&é‘?&%?ﬁ&?%&f‘é&aiﬁé st %@éiﬁﬁﬁ%%%%ﬁ%ﬂé& WS ReS Bl Seular

protocol useghfpfi8 &3kELiSA0H 8SialiiRh Higtibﬁﬁg"m&ﬁ‘ﬂ@i%ﬂ%&ﬁa%&%ﬂ%ﬁ&ﬁ{&%@y and
mobile units "15, 20. Although the protocols layers 74, 76, 84, 86 and clients 72, 82 are illustrated as

being singletappsichtidite Parsactivayaycaidiaallipke s arddolé isepareaty applibatieibies The
interaction hetweeh e ApRIFAUANS{ BB ILPIRERSEVEIAR ¥ may notify the proxy
server 45. The clients 72, 82 then exchange a disable transaction 222 to deactivate

10 the mobile client 82.

In a third set of transactions (denoted by reference numerals in the 300s),

the user present at the stationary unit 15 issues a message transaction (Msg2) 300
addressed to the remote unit 65. The proxy server 45 intercepts the message
transaction 300 and issues a corresponding transaction 302 through the

15 communication network 30 to the external messaging system 50. The external
messaging system 50, in turn, forwards the message transaction 302 to the remote

unit 65. A copy of the message may be sent by the stationary client 15 via a copy
transaction 304 to the mobile unit 20 for synchronization purposes. A reply
message transaction (Reply2) 306 is sent back by the remote unit 65 through the

20 same path to the proxy sever 45. The proxy server 45 sends a corresponding reply
message transaction 308 via the communication network 30 to the stationary unit

15. Again, a copy transaction 310 may be issued by the stationary client 72 to the

mobile client 82 to maintain synchronization.

In a fourth set of transactions (denoted by reference numerals in the 400s),

25 the user moves out of the vicinity of the stationary unit 15, and the communication
link 25 is lost. The stationary and mobile communication layers 76, 86 send
connection lost transactions 400, 402 to their respective service discovery layers 74,

84, which forward mobile unit lost transactions 404, 406 to the stationary and

mobile clients 72, 82. The mobile client 82 issues a status update transaction 408



routing messages from the remote unit 65 are described in greater detail in reference to FIG. 2, which
is a communication flow diagram illustrating the opi@tion of the communicationi sgsjéggéﬁ FIG 2.
illustrates a variety of transactions issued by the vatious entities in the communi 3.& ém 10. 10
In a first set of transactions (denoted by reference numerals in the 100s), the mobile unit 20 is not in
the proximity of the stationary link 15 (i.e., no communication link 25). The user sends a message
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message transaction 100 from the WAN transmitter 35 and issues a corresponding message 15

transaction AT ES thA gathoté isrfiPBSeiNARlg Ak dbimRRINRHLA BEVOIRDAE Widhb &xearddhe

s gm0 SUGARD R, 5 RATLIETOAN A0 15 W i QA g megpags igpeaction
102 to the remote uﬁgiit 5 A reg{ly ?nessla e trgnsa tels'c% (R;‘eply r‘l}%%%s sen?%acﬁ%ymegfr%m%:e unit
65 through teevear® thath idouiteapdivabbeteindactithe 410xy deavtivabestieddaioorssphadiriip reply
message 20 transaction 106 via the WAN transmitter 30 to the mobile unit 20. Although not illustrated,

the proxy server 45 m tionally send a copy,of the reply message to_the stationar, it 15 to
maintain synchrom S Ch e e T S R e e 200s),
the mobile yeihdfastablishds theneesaprunisatianibink Rbswinive siafienpryunidavdb4andiie proxy
server 45 is reconfigured accordingly. The communication layer_86 of the mobile unit 20 periodically
issues que)TRXRSEENERS2 (8592 SO esPaBRinginE NI SR RIRal thareRlaschientR2 gligry

gzg(sirancitt;or;ﬁ?&\?/@@%%‘?{iﬂtg}%g%muﬁi?@ﬂﬂp AR CASH e pigupBRY MNLIRVRH E31RGe
’ proxy server 45. The proxy server 45 issues a corresponding transaction 506 to the

10 remote unit 65 via the routing path described above.

Turning now to FIG. 3, a flow diagram of a method for routing messages in

accordance with another embodiment of the present invention is provided. In

block 600, the status of a communication link 25 between a mobile unit 20 and a
stationary unit 15 is monitored. Monitoring the communication link 25 may

15 include receiving a notification message from at least one of the stationary unit 15
and the mobile unit 20 in response to the communication link 25 being established

or lost. A message is received in block 610, and the message is routed to one of the
stationary unit 15 and the mobile unit 20 based on the status of the communication

link 25 in block 620.

20 For example, the message is routed to the mobile unit 20 in response to the
communication link 25 being inactive and to the stationary unit 15 in response to
the communication link 25 being active. Messages may be routed to the stationary
unit 15 via a communication network coupled to the stationary unit 15, and
messages may be routed to the mobile unit 20 via a wide area network connection.

25 Copies of the message may be sent to the other unit 15, 20.

Providing automatic proxy services for routing messages as described
herein has numerous advantages. First, users of the messaging system need not

worry about manually changing between stationary and mobile connections to the



the communication layers 76, 86 issue connect transactions 208, 210 to their 9 13 DEC 2004
respective service discovery layers 74, 84. The serv'ie discovery layers 74, 84 rigaé%%n?iéé%mation
exchange transaction 212 to identify themselves and~exchange operating parantieters. ™A e
information exchange, the service discovery layers 74, 84 issue connection notification transactions
214, 216 to their 5 respective messaging clients 72, 82. The mobile client 82 sends a messaging
status Upd%ﬁ%éﬁﬁgé%ﬁ@ﬁb@WH@ﬂh@aﬁFﬁﬁ@"tﬁ@’éﬂﬁﬂi 8oV Se1ls ¢ GAHIBSRONGHhiSEAHE update
transaction 220 to the proxy server 45. It Is conceivable that either or both of the mobile client 82 and
the stationaniidliéhe Peehayeromsethkgroly haas Eheis Mefsagients B2V e anehrexeraAgd EodRable
transaction eact] obile.clie In.a thi of iops.( y
reference n%ri%%glir?ﬁgﬁ%%oﬁ%%ﬁe%sg gggse%%%h%lztgggﬁ%$ 'unm%uﬁeacﬁggg% ’
transaction {Msgs)i80ce, adutedsribib tthef el ieounth Ghichhieyys oxys garvaN4s intbrosptd, theunessage
transaction 300 and issues a correspaonding transaction 302 through the 15 communication network 30
to thé exterﬁ!fpma&&gqﬂggag%}ﬁl%. HPREEGdPEICREISHGINYG & SteHisd O RS AY 7kats the
message transaction 302 to the remote unit 65. A copy of the message may be sent by the stationary
client 15 via a copy transaction 304 to the mobile unit 20 for synchronization purposes. A reply
message transaction (Reply2) 306 is sent back by the remote unit 65 through the 20 same path to the
proxy sever b?‘ﬁ'ﬁé}ﬂ’é& Erver 45 sends a corresponding reply message transaction 308 via the
communication network 30 to the stationary unit



15. Again, a copy transaction 310 may be issued by the stationary client 72 to the mobile client 82 to
maintain synchronization. In a fourth set of transactipns (denoted by reference niﬁﬁﬁ? lgéépe 400s),
25 the user moves out of the vicinity of the stationarﬁy)%nit 15, and the communic I ‘fs lost.
The stationary and mobile communication layers 76, 86 send connection lost transactions 400, 402 to
their respective service discovery layers 74, 84, which forward mobile unit lost transactions 404, 406
to the stationary and mobile clients 72, 82. The mobile client 82 issues a status update transaction
408 10 13 DEC 2004 through the WAN transmitt % gthe proxy server 45 indicating the status
change. Again, it is conceivable that either or both of the mobile client 82 and the stationary client 72
may notify the proxy server 45 of the status change. The proxy server 45 then issues a disable

transaction 410 to g%@qf{mm@ﬁgigymji&ﬁh@@ﬂgza fifth set of transactions (denoted by
reference numerals in the 500s), the rémote unit sends a message transaction (Msg3) 500 to the

proxy server 45. The proxy server 45 issues a corresponding transaction 502 to the mobile client 82

via the WAN t@g@ﬁ&f@r@&lﬁma@agﬁ@w teansatted &B@;I@@}r@égjg@ceived by the proxy server 45.
The proxy server 45 issues a corresponding transaction 506 to the 10 remote unit 65 via the routing

path described above. Turning now to FIG. 3, a flow diagram of a method for routing messages in
accordance with andgtiierettbadipant ob tastgsliskrd inventionisapavitied. Withlehk 6€0idherstatus of

a communication link 25 between a mobile unit 20 and a stationary unijt 15 is monitored, Monitoring
the c®mmunicatiorfitik ile unit being adapted to send and receive messages; and

a proxy server adapted to route messages to one of the stationary unit and the

mobile unit based on a status of the communication link.

2. The communications system of claim 1, wherein the proxy server is
adapted to route messages to the mobile unit in response to the communication

10 link being inactive.

3. The communications system of claim 1, wherein the proxy server is
adapted to route messages to the stationary unit in response to the communication

link being active.

4. The communications system of claim 1, wherein at least one of the
15 stationary unit and the mobile unit is adapted to notify the proxy server of a

change in the status of the communication link.



15 include receiving a notification message from at least one of the stationary unit 15 and the mobile
unit 20 in response to the communication link 25 be'ﬁg%g established or lost. A m%s%;%%ﬁ IS 'Qeé:%ived in
block 610, and the message is routed to one of the “Stationary unit 15 and the mobi i? ased on
the status of the communication link 25 in block 620. 20 For example, the message is routed to the
mobile unit 20 in response to the communication link 25 being inactive and to the stationary unit 15 in
response to the communication link 25 being active. Messages may be routed to the stationary unit
15viaa corgmuniclaﬁieogorrlgtwl&)rrllfcggu |§9 tsqc éﬂ? Osfta}g%iy HnighleSr,C%nd messages may be routed to
the mobile Thit 20 Via 4 Widé area network connection. ' 25 oples ofthe me%'sage may be sent to the
other unit 15, 20. Providing automatic proxy services for routing messages as described herein has
numerous aqvﬁnééﬁﬁﬁéﬁlfé t}%ﬁ%@t%‘?ﬁ E%%jﬁﬁ% %%élg'%&%@ BERANRS tWQE%ﬁ‘BRé{Eemﬁﬂ%aA%{th_ang'”g
between stationary and mobile connections to the”11 13 DEC 2004 message service when leaving the
office area. Also, individuals communicating with the user are more likely to have their messages
received and respoAgeddo i rq JRabaMARNALREGHSE o6 BRAVIRAlR FALINEN Pueialbitfe
efficiency, convenience, and flexibility of the communications system 10 is enhanced, thus s allowing
a corresponding irpresgesdnviticapad doetiniePidé usets of the system 10. What is claimed is: 12 13 DEC

2004 Claims

5 6. The communications system of claim 5, wherein the wide area transmitter

is coupled to the communication network.

7. The communications system of claim 1, wherein the proxy server and the

stationary unit are hosted by a single computer.

8. The communications system of claim 1, wherein the stationary unit
10 comprises at least one of a desktop computer and a telephone.
9. The communications system of claim 1, wherein the mobile unit comprises

at least one of a personal data assistant, a notebook computer, a two-way pager,

and a radiotelephone.

10. The communications system of claim 2, wherein the proxy server is
15 adapted to transmit copies of the messages routed to the mobile unit to the

stationary unit.

11. The communications system of claim 3, wherein the stationary unit is

adapted to transmit copies of the messages to the mobile unit.



1. A communications system, comprising: a stationary unit adapted to send and receive messages; a
mobile unit adapted to establish a communication link with the stationary 5 unit, t%i) b%s it being
adapted to send and receive messages; and a prox@l erver adapted to route me]s gr%ESl 6%#; of the
stationary unit and the mobile unit based on a status of the communication link. 2. The
communications system of claim 1, wherein the proxy server is adapted to route messages to the

mobile unitia.reswné&&ﬂhm@ﬁmmcw&@ni%fi%mng NAethéen 3hé e AammncieR#PTImRYStem of
claim 1, wherein the proxy server is adapted to route messages to the stationary unit in response to

the commuRBRIRIBIFeSK RARGAIVEa 2V ITRleToliis i ariBALTsystead ePRngatianwherein at least one
of the 15 stationary unit and the mobile unit is adapted to notify the proxy server of a change in the
status of the communication link. 13 13 DEC 2004 5. The communications system of claim 1, further
comprising: a communication network coupling the proxy server to the stationary unit; and a wide area
network trah3mitteA adaptadriccationscystemn catipribetgieen the proxy server and the mobile unit. 6.
The communications system of claim 5, wherein the wide area transmitter is coupled to the

communication network. 7. The communications system of claim 1, wherein the proxy server and the
a communication network;

5 a wide area network transmitter coupled to the communication network;

a stationary unit coupled to the communication network adapted to send and

receive messages over the communication network;

a mobile unit adapted to establish a first communication link with the
stationary unit and a second communication link with the wide area
10 network transmitter, the mobile unit being further adapted to send and

receive messages over the second communication link; and

a proxy server coupled to the communication network and adapted to route
messages to one of the stationary unit and the mobile unit based on a status

of the first communication link.

15 14. The communications system of claim 13, wherein the proxy server is
adapted to route messages to the mobile unit via the wide area network

transmitter in response to the communication link being inactive.

15. The communications system of claim 13, wherein the proxy server is
adapted to route messages to the stationary unit via the communications network

20 in response to the communication link being active.



stationary unit are hosted by a single computer. 8. The communications system of claim 1, wherein the

stationary unit 10 comprises at least one of a deskté;g computer and a telephonociﬁ 9%%'@
communications system of claim 1, wherein the mobite unit comprises at least % p?é)r(%nal data

assistant, a notebook computer, a two-way pager, and a radiotelephone. 10. The communications
system of claim 2, wherein the proxy server is 15 adapted to transmit copies of the messages routed

to the mobilggunit tg }h@ﬂ%{iﬂﬂé}f&ﬂﬁ{% HesER e@pmﬂﬂi@mgns system of claim 3, wherein the
stationary unit is adapted to transmit copies of the messages to the mobile unit. 14 13 DEC 2004 12.

The communications system of claim 1, wherein the communication link comprises at least one of a
wireless link andénitaidryinee ceaRsction tdmhmaiivatsicatidodsystem, conybikingaifand a
communication network; 5 a wide area network transmitter coupled to the communication network; a
stationary unit coupRIgOIAReWYMmunication network adapted to send and receive messages over
the communication network; a mobile unit adapted to establish a first communication link with the
stationary unit and a second communication link with the wide area 10 network transmitter, the mobile
unit being further*5t2Pted 1S8R aAt“receive messages over the second communication link; and

5 routing the message to one of the stationary unit and the mobile unit based on

the status of the communication link.

17.  The method of claim 16, wherein routing the message comprises routing
the message to the mobile unit in response to the communication link being

inactive.

10 18.  The method of claim 16, wherein routing the message comprises routing
the message to the stationary unit in response to the communication link being

active.

19.  The method of claim 16, monitoring the status of the communication link
comprises receiving a notification message from at least one of the stationary unit

15 and the mobile unit in response to a change in the status of the communication

link.



a proxy server coupled to the communication network and adapted to route messages to one of the
stationary unit and the mobile unit based on a statug of the first communication Féﬁ?&é The
communications system of claim 13, wherein the prﬁ&y server is adapted to rou ;gje% to the
mobile unit via the wide area network transmitter in response to the communication link being inactive.
15. The communications system of claim 13, wherein the proxy server is adapted to route messages
to the stationary unit via the communications network 20 in response to the communication link being
active. 15 .DE. OeO4 %&io’%l rg{at ogn f% r?g%[]ﬁ%rmgssagglsﬂ c:(.)rnprisi.ng: monitoring the status of.a
communicafion link Defiween a mobile unit and a s(faflnoﬂary Lﬁnt, receiving a message; and 5 routing
the message to one of the stationary unit and the mobile unit based on the status of the
communicatio %l gf . ofels) i in rquti § ' ing the
message to thre&éno [ Zn ﬁn%ﬁ%rgrziqp%rggg%% tﬂ%ﬁggﬂﬁ%{r{i@a{%é %ﬁ%@%ﬁﬁ%ﬁﬁ%&@gﬂ %%Wg&method
of claim 16, wherein thatihgtitweanyesaggamdmprises routing the message to the stationary unit in
response to the communication link being active. 19. The method of claim 16, monitoring the status of
the communication link

communicating with the mobile unit via a wide area network connection.

5 21.  The method of claim 17, further comprising transmitting a copy of the

message routed to the mobile unit to the stationary unit.

22. The method of claim 18, further comprising transmitting a copy of the

message routed to the stationary unit to the mobile unit.
23. A program storage device encoded with instructions, that, when executed
10 by a computer, perform a method for routing messages, the method comprising:

monitoring the status of a communication link between a mobile unit and a

stationary unit;
receiving a message; and

routing the message to one of the stationary unit and the mobile unit based on

15 the status of the communication link.



comprises receiving a notification message from at least one of the stationary unit 15 and the mobile
unit in response to a change in the status of the communication link. 16 13 DEnﬁﬁﬁﬁéé% B e method
of claim 16, further comprising: communicating withthe stationary unit via a co ti Q\ network
coupled to the stationary unit; and communicating with the mobile unit via a wide area network
connection. 5 21. The method of claim 17, further comprising transmitting a copy of the message
routed to the mobile unit to the stationary unit. 22. The method of claim 18, further comprising

transmittingﬁ cop)Aof othemmr%scgl e rosuts(%d to E%e st%tsi%pary unit to the mobile unit. 23. A program
storage devicé encoded with Instructio S,Efﬁ}';{t, when exetuted 10 by a computer, perform a method

for routing messages, the method comprising: monitoring the status of a communication link between

a mobile unit apg, §t?6&0%§]‘6¥.ﬂ8" [eGRIVIDG /D EPSAIE ARG ARSI D ERTRGR ToLRe Bt e
stationary unit an(ﬁ]fhe mobile uniﬁggse% on 15 the statu%%g tﬁe commungzlat%;ogo%mé. ?L? 103 DEC 2004
24. A communicatioms systarstat@mprigiagitimeans for monitoring the status of a communication link

between a mobile unit and a stationary unit;

means for receiving a message; and

5 means for routing the message to one of the stationary unit and the mobile unit

based on the status of the communication link.

25. A communication unit adapted to receive messages forwarded by a proxy

server, comprising:

a transceiver adapted to establish a communication link with a second
10 communication unit and to send a message to the proxy server in response
to a change in the status of the communication link to enable message

forwarding form the proxy server.

26.  The communication unit of claim 25, wherein the transceiver is adapted to
send a message to enable message forwarding from the proxy server in response

15 to the communication link being inactive.

27. The communication unit of claim 25, wherein the transceiver is adapted to
send a message to disable message forwarding from the proxy server in response

to the communication link being active.

28. The communication link of claim 25, wherein the transceiver is adapted to

20 send the message to the proxy server via a wide area network transmitter.



means for receiving a message; and 5 means for routing the message to one of the stationary unit and
the mobile unit based on the status of the communi %tion link. 25. A communiciﬁﬂﬁg&%ted to
receive messages forwarded by a proxy server, comprising: a transceiver adap ISh a
communication link with a second 10 communication unit and to send a message to the proxy server
in response to a change in the status of the communication link to enable message forwarding form
the proxy sep/er. 26 d RereamdRIEAH AUl siaim > avnheieinHheassseiveidaadpriaddo send
a message to enable message forwarding from the proxy server in response 15 to the communication
link being irfgEslE1Q M EPRRZE0IA MRS ETED Vifains I MHEFSIAR & BlarRte KRt estiptlE to
send a mes ' ' the proxy server in response to the
communicaﬁ%ﬁi@%ﬁ%@%ﬁ%ﬁt%y %%?ngﬁ%?gﬁon link of claim 25, wherein the transceiver is
adapted to 20 send the message to the proxy server via a wide area network transmitter. 18 13 DEC
2004 29. The communication unit of claim 25, wherein the transceiver is adapted to send the
message to the proxy server via a communication network coupled to the communication unit and the
proxy server. MESSAGING SYSTEM WITH AUTOMATIC PROXY SERVICE



Abstract of the Disclosure A communications system includes a stationary unit, a mobile unit, and a

proxy server. The stationary unit is adapted to send gnd receive messages. Theg&%ﬁ %%és
adapted to establish a communication link with the é't tionary unit, and the mobi itis adapted

to send and receive messages. The proxy server is adapted to route messages to one of the

stationary unit and the mobile unit based on a status of the communication link between the stationary

unit and the mobile unit. A method for routing messages includes monitoring the status of a

communication link between a mobile unit and a stationary unit. A message is received and routed to

one of the stationary unit and the mobile unit based on the status of the communication link.
MESSAGING SYSTEM WITH AUTOMATIC PROXY SERVICE

Abstract of the Disclosure

5 A communications system includes a stationary unit, a mobile unit, and a
proxy server. The stationary unit is adapted to send and receive messages. The
mobile unit is adapted to establish a communication link with the stationary unit,
and the mobile unit is also adapted to send and receive messages. The proxy
server is adapted to route messages to one of the stationary unit and the mobile

10 unit based on a status of the communication link between the stationary unit and
the mobile unit. A method for routing messages includes monitoring the status of
a communication link between a mobile unit and a stationary unit. A message is
received and routed to one of the stationary unit and the mobile unit based on the
status of the communication link.

15



