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METHODS FOR TRANSM TTI NG AND RECEI VI NG DATA AND
COVMUNI CATI ON DEVI CES The present application clains

wo b@7loggsef it of United States provisional appl PCESGZNNT/000027
60/ 762,1 15 (filed on 26 January, 2006), the entire

cont ' A& d ' e
for SEHEDSHOR TR S FOr R ANKE RRE SN DT ACARS
invention refers COMMUNICATION DEVIGES ting data from
a first communication device to a second conmruni cati on-
device, and vice versa, to nethods for receiving data
sent froma first comruni cati on device to a second
comuni cati on device, and vice versa, and to

Ther presoirabpligationclaiis dié benefihafd fritedBPGIEIROIINBIEHal THE

apRiiEn Q£ adAPd .28 Jefann 20l e eafietoments o
WH‘h@Wél@lhb@deréte@%éﬁﬂ% reYbFRlcB S8y élpgﬂgﬂis%@t i on

technol ogi es further ed anot her to the way
data and information is accessed - rmbl lity. Before

Sonmonl y assuned THELEHEFuDAR BYERUER o e ot ati c,
and application prograns are devel oped based on this

assunption. Wien w rel ess communi cation technol ogi es
Theduasenriavention refemséo methegds farriransmittingt deda from a first

hol,d .t '
c@ﬁ‘\‘f’ﬁ éﬁfnbarﬁég\é{%% Iggrxd gsgléf atéorrgdﬁwgé gﬁm%vyg versa, to
nhﬂholdisefcxi recéiviagidia \sbﬂﬂfrérh%t fitt wBm@deaRF Pdévice to a second

chan ed, eC| ally real-tinme application prograns.
‘8‘&&%@&9 e\(Aﬂ?t%rﬁ"méC%EW@\r RNgdecesespending communication

dg\%gym cation device being used in a Voice over
Internet Protocol (VolP) call is changed, the Vol P
cal | VVI Il be disconnected. One approach used to sol ve

this 'proble t Protocol
(MP), or @%ﬁ@ﬂﬁéﬁﬁqﬁ%@éhﬁ It shoul d
al so be not ed that M P provides Internet Pr ot ocol (1P
nobi | i tty. Thi s
The advent of networks and the Internet has changed the world, especially in
the way data and information is accessed. Wireless communication
technologies further added another aspect to the way data and information is

accessed — mobility.

Before wireless communication technologies came along, it is commonly
assumed that network addresses are static, and application programs are
developed based on this assumption. When wireless communication
technologies became prevalent, the assumption that network addresses are
static may no longer hold true. As a result, many application programs are not
able to handle a situation when the network address is changed, especially
real-time application programs. For example, when the network address of a
communication device being used in a Voice over Internet Protocol (VolP) call

is changed, the VolIP call will be disconnected.
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nmeans the sanme | P address allocated to a conmuni cati on

devi ce can be used across all communi cati on net wor ks.
wo poovlogesiz egard, | P nobility may be consi der edP@rSGL002000027

mobility or mobility with an unlimted degree of

freedom ver . : l, Qum b
Opg ABpipon B epn R BioR P py RO RARERbEPRStoco
(NﬂﬂzﬁirmoﬁdkﬁnnhbmnlyﬂlgﬁjWn asiNlotHiPt he Forei gn Agent (FA)
(it any) nust be added. A Foreign Agent is not
necessarily required. For exanple, it is required in

. fore 5 _
L e S e e R b
mEAnsrte sema iR ldduatssoaliquatert tna cahintinication device saalbesdsed

B AU CRITHCHIO TeRNCES dB ie et 5 ETRelity AR wor
cofrgﬁkﬁe‘?é& aswecnfhyhm}sﬁoﬁ R plineith eradhinitsd @égrb'éﬁbf*ﬂ/élel%i@m

respectively. I'n either case, the HA and FA w
take away some conputing resources from existing

net wor uters,. such as c ting tinme and nenory
H%W%Y%{gg/,“f’ﬁ}ﬁﬁsfkﬁéai&‘?”ﬁg Cﬁ?%&’%grq%er%ance of the network
routers. Secondly, in MP, a conmunication device has

a permanent | P address, and uses a nethod called IP
Fitatiynin ondgr tostpport MiBt twa patitiesamemelsitba Hamedgenh ddA)

{ ncl wdi t t t | cat]
argl ecseoroth A4 BURES RO R A oARed AT PR Pl
m?féésﬁﬁl?d@éuiiréd .q*&%xafrm?ig,uip mfebuhfb&’iin te teaish'hWhen,a rInbiie
unnelil ng requlres an encapsul atl ecnni qu
nodeibsema SweigneAgents Gae-ofiafiress ik e8dgyd NeAvark. Botfpfhe HA
M P - - .
axfoﬁfb&a%i ggs%g?iﬁéﬁﬁpf‘oy@%%twhﬁﬁ?n 4BRShiRfled 6Risting

I'mzed routing; this nmeans
néthark tdteratitetmatively, beirotne MAldnd EAenay be wgwicesiopaneated

o S 555 A0S A D6
reléP@EﬁJEl)?.sl h@Rhkl BBSe, thB¢£BhH FrenibtaRé athfyesome computing

ansm’ssions in the network decreases with the use of
relsbBrceBHiond lexjstinganeitwethatauignisoaud as kemuatiag dinggaand memory

entities to, existin rk o ' to
STt iR e R be g FofudrR iBEES. (2 1,

ti me and noney.
Secondly, in MIP, a communication device has a permanent IP address, and
uses a method called P tunneling to facilitate the transmission of messages

(including data) between the HA and the communication device. This means .
that additional data transmissions are needed in order to support MiP.

In addition, IP tunneling requires an IP encapsulation technique that adds an
overhead to the size of messages. Also, the basic access scheme for MIP
uses tunneling which introduces forms of hon-optimized routing; this means

that the data transmissions will take a longer time.
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Anot her approach to solve this 'problem is by using
Session Initiation Protocol (SIP). However, this

wapprossinz has the fol |l ow ng di sadvant ages. Fi rBtT/$G62007/000027

unlike MP which allows true nobility, SIP only aIIovvs

il 1% S0 Satd rdnarmiRelanPefi et BeERered esdage

sizestdirr thelohg@adatharanehfission Iﬂme%atﬁia efficRy @5 Slatd N
addition, SIP allows linmted mobility only for User

r@ﬁﬁ%?%‘?ﬁﬂ’\*ﬁh@d?ﬁtwﬂmcre%@s wish thﬁ? dae®f 84Pon Control
Protocol (TCP). This is because TCP is a connection
oriented protocol, and TCP connections will be
Tdillrdlwthtemfst—ailaﬂbﬂ of m@HN@@d PA driftitiagd do existing n@ﬁh@lfktr@dters in
t he ot her UDP is a connectionl ess protocol
t@ SYRPart d‘é@@%"@@@ pigaidiggridnvestmant QﬁQﬁPh tireg add
ered on a best effort basis. If data packets are
| ost’, undelivered or transmitted to an | P address
which is no | onger valid (for exanple vvhen a y ;
co ni cati gn devi ce .has o apot ne vvor an
AR GrRfoRat to SRiYS s RiaPRgLyS by ke SFSigN AR may

Phaﬁobsp(mpga%wvéremgpb@%gﬂﬁag tRESGHIRS \@ngﬁaﬁédav%ﬂtédé%

updated | P address, for Acco
limted nobility provided by SIP for UDP |s not

RN, Ui BBl G B B cUB GiliaRSs 6508 ¥
il le. [ SIF BRoves bR comumdaivhi RVicten rﬁévé f.@% bRé

device') to which a conmunication device ('calling
ceramyucatignsnetwenie & adothef, kui @ptataasatgmsthamamet Fhaddiess.
connecti on between the 'calling device'. and t.he
call ed device'. For exanple, if the 'callingdevice'

Imadditiown, SIPPallowsbatted motﬁlitmng,em iUzes Ddtag rfahﬁf Prétakoled DP)
[ a.chan dress of the 'calling

devi ce' :
DR eSS b ankro| Rraingo!(Eoian Lals & beqeuseHT GRPdss
e oy & AR Brdiodiind TE EShrtiohS wil SR rfiteted when
acbgope afiP pRdeatdriesetagiedt e messages will cause an
increase in data traffic. An alternative approach to
solve this "problem is provided by the nmethod and

O?;hletgfa Qn)gﬁeor?‘iatrﬁngfupfggseb{%ohh@cﬂ‘ IGHERChioScdI WHERE 28 backets (or
messages) are transmitted and delivered on a best effort basis. If data
packets are lost, undelivered or transmitted to an IP address which is no
longer valid (for example, when a communication device has moved to
another network and has obtained a new IP address), the sending device may
be requested to resend the data packets again to the updated IP address, for
example. Accordingly, the limited mobility provided by SIP for UDP is not

affected by a detected change of IP address.

Secondly, SIP causes more than one IP address update message to be sent
to the other communication device (‘called device’) to which a communication

device (‘calling device’) is connected, if there exists more than one connection
between the ‘calling device’ and the ‘called device'. For example, if the ‘calling

3
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application. An advantage of this alternative approach
is that it does not require any additional

WO p®wagdsat i on of entities, devices or applicatPONSG2007/000027

programs in existing network routers, or in the
o5 E kv g Bt AR e ol ovi.
cRERGE m%@tlpf%dcﬁe%bggcfée‘ebmhé’ d%%éﬁm 40t 'li(rli(ﬁ]é\’fsg%lance of

using only one I P address for each network 1 ntertace
two (R addraasnipsiate sreasegies o the malleddevicemdcemdnglyeghen

el et S BvidtioRy derfldim W et dhiesgpaate
nied%rpes Ml taudaanmdredsd IFdaactieffie are transmtted
directly from one communi cati on device to another).

SUMMARY OF THE | NVENTI ON | n one enbodi nent of the

AT o BB 50 BB ARSI o

- devicps agiddgied ¢ the fcSpegtiee Meicpehddnieclamssette prass n

the nessage conprises data to be transmtted to the

- apelicatigncomasdyapiagesd thisaltesnative aprreaeh inthabif dagsmeads,

Ci Al i : i t . o
rERARER, s Miidnd| (TR Fhéntiios; dBRE P dpfioation pgparams
irt évdstiresseiyerk dewtersyioniimtheacsramumitstiddrretwork. Other

SRR STIRAEEhe S 5L e it S
0135 HeBRanSht iIPNEJFEEE %%@mﬁbl EQE%SJ&IFS% % a8rdd¥or each

estinati on address mess and transmtting
netvorkiniedgee of armgmrhenicatiom desidd at oy anet tire $ptBdes two
o] nicati on devi,ce as.the destination address for
I A E8 TR e esier bkt o OB leRan Ao .
foreighatbtiverk)! &fd hbt FdduithdIB furnefify AR pdcKets are transmitted
conmmuni cation device to a second communi cati on devi ce

 directiy fem @ne capmpinication dgvies taneihennessage, wher ei n

the nessage conprises data to be transmtted to the
second communi cati on device and a source address,

associ ating a fiSUNMMMARYE THE INNENTION conmuni cati on
devi ce as the source address for the nessage,
determ ning a second address of the first

IrCORBTERIBIrh &R é*?Hé GvertBRPL MethBE b frahsAHP St orh Rfirst

first communication
communication device to a second communication device is provided,

comprising generating a message, wherein the message comprises data to
be transmitted to the second communication device and a destination
address, associating a first address of the second communication device as
the destination address for the message, determining a second address of the
second communication device, mapping the first address of the second
communication device to the second address of the second communication
device as the destination address for the message, and transmitting the
message using the second address of the second communication device as

the destination address for the message.
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device to the second address of the first

communi cation device as the source address for the
wore®sagmi2 and transnmtting the nessage using tPET/Semonc0027

address of the first conmuni cati on device as the

t nb
1 ot B ehEbr TR B methBe R SRR b from
firdtlcostmanicatidry devise ao Gagetont osirhGRicatio® @b‘m@@ﬂs bPsvidew
communi cati on devi ces, two sets of source and

ca@wasm gyHerating aduessages wheseinithe sargsagermaniprisesi data to
b@ﬁﬁﬁ ttdf %o tHd %cﬁﬁf&&ﬁwﬁ‘fﬁ a‘ijigﬁtde%e' ééﬁ %%?Qg&f%gdr%

fixe re erence a sses are’r
ambqrtiating ayiest quidoess of thedfirst eqrmpmuvaiiation tevideeas geostlirce
n addresses are the tenporary

a8 To P Biromastads) deirominiia s Becombdass e ekl
c@m@rﬁumé‘@tlcﬁpﬁ@w&l GREPGARgIRY FiR& S, &;s (t)fotn@@?étrlﬁ;mmunlcatlon

network. For a message-being sent
devigenio ‘th@semnou@wnees of e ﬁnst somamld’nwtmn(d@fl@e astiee source

d b d
agR 0L R b Sang. 2B AT SMBIna e THeSsads WG seoas
atithess &fF ol fipd @lbﬁﬁﬁurﬁlééﬁdrﬁﬂéwé‘@ ‘é’sffﬁé)soef'c dér“tgdrééé fr the

comuni cati on device. Also, the first a
mesefgeence address) of the second communi cati on device
bei ng used as the destination address of the nessage
may be napped to the second address (current address)

Thé two @nsissiimentsot@soiibedtdvedaty efso Jd€omBiy %ubﬁ that,
t hen transmtted with the current addresses as th

ildgirativelys A agiaia tnansmissian betresns thergo @mmun@atonlcyawces
twWd'Eelsidrs gu?c%dérﬁ): 8g§e’ﬁc noént@?! 8§éjesc$r@lﬁeg)t ngggﬁg SR Scation

I'S mappe ess
de:\omru'l’he:ﬁnsm sourde\arckdestiratiod esidrestiesaire didd esferamek t he
rst addr.ess of [ ni cati on device stays

rst co
iR IHiER Brlatlatiad touRiahar BHET brotoeys aadipplaaionedhe
t he
Siﬁggﬁ“éﬁ@?ﬁ%@?ﬁ'@%t H98ddrbibas BRY tlOn AR Curfsy
aqaipEses, cw,lvcia eanberchangedetbrieRanfole, velxemphe cansrunieation

oGP Ao s P e T

For a message being sent by the first communication device, the first address
(reference address) of the first communication device being used as the
source address of the message may be mapped to the second address
(current address) of the first communication device. Also, the first address
(reference address) of thé second communication device being used as the
destination address of the message may be mapped to the second address
(current address) of the second communication device. The message is then
transmitted with the current addresses as the source and destination

addresses.

For example, only the first address of the second communication device is

mapped to the second address of the second communication device as the

5
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changed, i.e., only the first address of the first

comruni cation device is mapped to the second address
w@booriogssiiz r st comruni cati on devi ce and t he despCTaG2007000027

address is not changed, if the second communication

Vi ge h a fix I.P th
degBpriien Aadreas e Trdrs b Rs b e et Sl evics
st%&bfﬁ@ B irQhe ke doRviADhication deviet hed & ﬁXed HE that ldngs not
ata transmtted froma first conmuni cat| on devi, cag
IPRg

changecBhis roayrfarexeaplemedbeicesei it i THEHCOBBIHING
recei vin
adyfeSisi gt o Plie B80Ee viHES fly 19 JoF ERAABR £ 3BRierwBiputer or
a §§r\\ﬁoglgl gcnﬁgatdtr wmh:a fired gﬁ SSmfllaﬂg,eorslyckm doueraddress ison
S est| nat |l
changedce. P e S oot GBI Adon S
m%ﬁﬁgt{g EJ Sec%eﬂcgnrng Oagiro%sé Bfth%eﬁrgf‘é’orﬁ liioAldeMbeiavd de

QSS Of the secon conmuni cati on
dedtiviatien addidss i @t changer) ifatidrsesond eontrhigninatioragevice has a

Accordi ng to anot her enpodjnent. of the invention, a
fixeetIRoand the ek gPMiiICAIon devigRhes 2B dP thakmay chptgs:

conmuni cati on device to a second conmuni cation device

is provided, conprising receiving a nessage, wherein

A¢drwdmgstseag@tmrmnbs@mempathenrwenmmrasmettlwiijrde@wng
i catj on devi

d
oSS AT Pl o
cd?ﬁﬁﬁfnma‘ﬁbﬂgie%lc%%%@vné@gr(ﬁﬁﬁpﬁélng tﬂ@célvll’ﬁgta message, wherein

conmuni cati on devi ce, the first address of

thetmaessaget caroprises datei torbajfé@n%ltfﬁg te flae seeRMY cca@m%%a lon

f th
oSt 850 4 BN e 7 SO g RN 8 costinton
addreas] d@@ﬁrﬁlnﬂ‘fghé Recbnd adtiess, oftheseoohtommuidedtnmsdevice,
accor di n% to the nethods descri bed abqv

mgp@mgdbe THeadeifBsRIPH TR SeaARPIPmMENisELeR deu(peith thqgecond
a&c?r%?sng )gtf e S?%ooéoﬁlﬂﬁmr@tﬁﬂga%\ﬁéy ad frRNG&dtinatibe dRitess for

j communi cat1on device to a second

theanewsagsat i on device are anal ogously valid for the
ot her nmethod for transmtting data froma first
comuni cation device to a second

According to another embodiment of the invention, a method for receiving
data transmitted from a first communication device to a second
cbmmunication device is provided, comprising receiving a message, wherein
the message comprises data to be transmitted to the second communication
device and a first address of the first communication device as source
address, determining a second address of the first communicatidn device, and
mapping the first address of the first communication device to the second
address of the first communication device as the source address for the

message.

According to further embodiments of the invention, communication devices

according to the methods described above are provided.
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comuni cation device, the nmethods for receiving data
sent froma first communi cati on device to a second

waeoonroggsent i on devi ce and t he conmuni cati on deRCT/RE62004800027

used herein, a comunication device may be, but is not

i1 . ' nicat i,on _device or er m pal
ety ) "B T O RAES S BbRLRL Bt
fdrdraresraittiplgedatadionbe first coramupicativRidesite ©.a 8ok | ©
radi o .communi cation device, or a satellite radio
CeBYRIHERIRN devier areanalpgpusly yafid éor thecshenmiethad iﬁn
o o d g : [ phone,
B o4 rst BoRRhubE A0 eyl 18 R0B bt or
caimsynicatiotedévies thednetheds farrecoiving datasapefroaf afisstt 0
a data item bei n&)esent tQ a communi cati on endpoi nt,

CQImINIcHoN QR ICE faSesond camgaldnierticst deYiee apdihe

cOieniftfion dedcdLor mat, and is used for pre-determn ned
conmmuni cation functions in a network. A nessage

conprises data, a source address agd a desti nla_ti on ;
. _.Ih [ t be, t isnot limte )
AEYRe Hhrei0n T dflGa0on ASHEE STaURBabuHA BPE Ipipdtie @ radio
commuticatRAU&AGe b @émhbpébm%hwﬂﬁgn 'd‘év%cté? AT g€,

for exanple an | P address or network por
comannigatioatdeice, fer exardples meyrhe hut iaduit éssteddd ea sndhile
. : re ation of the source or, the .
o8 e RATHR IS e s el Bl & fieatan device. For
exattples a coinrhbAicktion HevRBIAAY BAt bais $RY lifftedthea pRstAR
address of the first conmunication device, the first
Phens srersenaldigial assistadtmnmperablesomputer and t he
second address of the second communi cation device may
be addresses of the same protocol l|layer. |In another
AlsobasideBintd aht aisbdrtetreinddmessagfe refersftd asdata item being sent
comuni cati.on devi ce W§1he second address of the first

lo& FATHIHNGatoN endRai, wheee fhe datadiem issarangechacewdinedo a
precieteithhal ifeRHSY bh8 i§0ded RS pﬁ"%“}féggrnzi‘iﬂgﬂ %Ba'urﬁgr)}it&gﬁon

second conmmuni cati on devi ce e net wor .
fupgliprssivesneiworkt A Inhessageream piitesdatena sotitee dddress and a

the-first co icatipn device, the second
oBHE833 i T 6o SR 5581 B) B F8t s,
application data or control data. There may be various address information
included in the message, for example an IP address or network port

identification.

As used herein, an address refers to the coded representation of the source

or the destination of a message.

For example, the first address of the first communication device, the second
address of the first communication device, the first address of the second
communication device and the second address of the second communication
device may be addresses of the same protocol layer. In another embodiment,
the first'alddress of the first communication device, the second address of the

first communication device, the first address of the second communication
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w@oonroggsent i on devi ce are | nternet Protocol

device, the first address of the second conmmuni cati on
devi ce and the second address of the second

adeic BS6E®7/000027
Enbodi ments of the invention energe fromthe dependent
cl ai ns ccordi 0 one nmbodi nt of the.invention,
dRuRe i el Sediet S BFasgoRt comanyipgton device Méy be
n@%ﬂ(ﬂéﬁéﬁédﬁ?’egﬁé&l ‘Prﬁ? sfi lPéﬁJS‘lNer eBYGimEat, dsd ﬁfs‘?‘aﬂaf&std"f%e
second address of the first conmmuni cation device from
figst comraunication devieewibelksecondwddeess hfethe|frrstt communication

o8Pl bt SR o o Sl il G i S g ona

adtrddaeffthe s;tec@mymnﬂmwibrd@e«n@@ar@nﬂeﬂn@g P%t@f:d)l%drl%@ses
second address of the first comruni cati on device

determned with a netvvork agent device, wherein the

R En BB the dNAIRRY nERRRA4a BPRRUER SRS o

communi cat i on deV|ce to any communi cati on devi ce which
requests for the second address of the first

Acenisiing to:pne sriRogimant oiiihernentiono detasmining the seeend
aae%gié‘fﬁé 'ﬂ@r gmﬁﬁc%ﬁﬂ&leg%hﬁeﬂé tn%\'ﬁ(%b&é? V\ﬂﬁﬁ’lhr?q the

new addr ess communi ¢ati on ne
sésornd)admnese@f thenfisst cesnnagipation deviceranpaeommhericatien

T ORI 8 EoRT 4 B GEvies Gasagtedystoring the
s@@érY&PédereEQ lo$ tﬁ@ﬁrs@béﬁmﬁ\%@ﬁtfbn 3@%0@ Y8R hfned'bf Ehs% ﬁrgsft

first comuni cation device noves froma first cel
camguinicaticredé\dace, raﬂd/mgistem@tl‘aemnmdcmldressﬁ of the fsmtre

ni cati on.net in the first, cel.l of
eGSR S iRt natR i o e a08 dtice, finerdh the
nefVoTK Rigeat d@ﬂcé & ¥abah|& 0P siRingtAB ReEbARE abardditarPPRviding
router. When the first communicati on devi ce determ nes

ther secondaddrase efithedirat erramanicationdisvicsstor amneemenunication

SEAEAGHISARIERNONE bl o 1 PRRSEh pon

daddeess. The firstconmmunicati on device also registers
its second address with a network agent devi ce.

In this embodiment, the first communication device determines if it has

‘obtained a new address from the communication network to which it is

connected. This may happen, for example, when the first communication

device moves from one communication network to another communication

- network. This may also happen, for example, when the first communication

device moves from a first cell of a communication network to a second cell of
the same communication network, wherein the first cell of the communication
network and the second cell of the communication network are not connected

to the same router.

When the first communication device determines if it has indeed obtained a
new address from the communication network to which it is connected, it

stores the new address determined as its second address. The first

8
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As defined and used herein, the network agent device
refers to a device, to which a conmuni cati on

W@ ow®egdsion can be established via the communi BEL/SGIN07/000027
net work, and whi ch is capabl e of storing the second
address and, pr.ovi t he second address of the first
cRBIRHINFRLN dvicRalsd Slersyissserndiacsresnwila @ ReiweAf agent

degiggests for the second address of the first

-conmuni cation device. In this regard, it should be
noted that it is not necessary for t he network agent

AP REd e aeherain. 389 Rl oM iR R e Nte RS TS Ina 2 vick o
whidCd co ne@iedtich ednridciibh '&ntﬂéeeﬁaﬁﬁéﬁboa\ﬂg 86 SoAMunication

provi ding the second address of Tirst
nebyafcrardwhioh igospeble of %tﬂ;rn@:mmsmm adrrede and roxiding

e BB el SRR A BTk SRPHRRRLARn
devibe dihigntaquecles for th® EEcGEPaldrdeyiof the first cSRMSIrBation
I nitiation Protocol Redirect Server (SIPRS). In view

dgyicehe above, it can be seen that one network agent
device in the existing inter-connected comruni cation
networks today is sufficient to ensure that this

Ireirhimmglammt stiouldd el moted thatrit is dot Wetkssang @vide, netivork a?(ent
t her re on one network agent device, this networ
d%\aeﬁfo Eg ﬁ%ryeéi%auHﬂ@atl%eeM%w@n@er fsslrasamupication

f V. ity
%‘%&@%&%ﬁ%ﬁaﬁﬁ?‘% ST fr stbRRa e bpctd ||
addrese ankdeprbvighng mefsf.eoond cddness d>ftthesf|rsﬂ mnmuﬂmabba dewce
that enbodi. ts of th i nvent i

QS T AT s 0 PoLeTE 1o SEodd afiesecd! trg frst

c&iﬁﬁfmiéétloﬂ REABBIEA S BE ORI §§cMBYeVRtd. Qﬁ%erﬁﬁﬁo@%nt
fixed I P address of a File Transfer Protocol (FT

thearetwprk agentileyicscisrpBession dnitigtiors Bratecoli3ediredtiSarder (S1P-
dress and therefore does not need to register its IP
address with a network agent device. Additionally, a
comuni cation session is always initiated by the
cqQmmu | catjon device. Accordingly, the conmunication

'”dé%‘f"@ the aBowR dkCapPREsgnitBat e Betwork egentdaviee nthe
|ﬁt%ﬁdw{e%t EShnlfYéSifon Heftwbnx% t%agg‘rg‘]’i_@ﬁkfeﬂf]to ensure

eV|ce y nee s to conmuni cate
that this embodiment of the invention can work However, if there were onIy

onevnetwork agent device, this network agent device may encounter the
problems related to high traffic volumes. In this regard, the availability of more

network agent devices will help distribute or share the high traffic volume.

ltis also possible that embodiments of the invention may work without the use
of a network agent device in some situations. For example, a communication
device may already have the fixed IP address of a File Transfer Protocol
(FTP) server. In this example, the FTP server has a fixed IP address and
therefore does not need to register its IP address with a network agent device.
Additionally, a communication session is always initiated by the
communication device. Accordingly, the communication device also does not
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According to one enbodi nent of the invention,
determ ning the second address of the second

w@ osomosdseat i on device further conprises deter nP@i/ag200tve00027
second address of the second communi cati on device from

[ I t d the, fi
@B 5 FRB Rk S0l B ok BoRPtdenide e
conppimgaticbieviceba gﬁnéédsatofﬁtﬁﬁﬁluﬂfca@é mmh@ @ﬂiﬁéé\véﬂd
information.rel ated to addresses, as wel

vari ous correspondences and aSSOC|at|ons For exanple

' th
AR, SRS N 5 R P A Fud L
addt&ssobfdbmcomtmmmtdﬂwatm dendcé hetreeeontbrivdddRismehing

ation device, |In another

t he secpn C
theBech dr e?ﬁ Q‘t‘f‘d?%oé‘ drRipmugicatipn &levigetfrem an address
PG B 3brbdfiethd sPfohHicRbhdbddb! e uher el n

t he second address o second conmuni‘'cati on devi ce
is stored in the information table according to the

inde InS|II nother err‘og3 1_1 t he address )
AR P e PRTERE MRS (A6 relRes lafamsnset aranging
daRt 4R IhfeeestiortRIbteE to %H%éé’@b% (ef a3GRE vgngﬂgf ess Of

the second communi cation device IS registere In on
ceirgsRANAamnces and asappiatigns.s carri ed out by using an
address mappi ng table. In another enbodi nent, the

address mapping table is stored in the first

Feoexampleain ofe eRibioeiment $9s éuaﬁésfs%éﬂ;ﬁnﬁ HRNdifaRRAS Of
the invention, the nethod provided further conprises

CQBREFPR)2 £OHSRRORIRNES @frihﬁégsfa@@re@s phihessacond

GRRIAAEH i e Refthd QFurBE O v R ThfocbalAfation

dendpei In@artodindreernbodiheertt) metamawmap@tngmb@eﬁur@ﬁr chhftises
the second address for the first

t det th
ot AP G PATo dables whersin (@ apeand ﬁaereéﬁam%secwd
cdnﬁhﬁnﬁf&%ﬂ'd@i‘ﬂe is el ih the GFROFHAY agr?d’ﬁd el 158

det erm ne whether or not its secon ess I'S “a new
ingleyr lastill anothn emlsodivifest, theeaddrest mapmngmabiﬁ fusther

cd#iﬁﬁigees ﬁj]%t LSS 3r e r?quvg?l? Ec’agcfzﬁtocsgvtlge% with which the second

address of the second communication device is registered.

in one embodiment, the mapping is carried out by using an address mapping
table. In another embodiment, the address mapping table is stored in the first

communication device.

According to one embodiment of the invention, the method provided further
comprises sending a communication message to the second communication
device using the second address of the second communication device stored
in the address mapping table of the first communication device, when it is
determined that the second address for the first communication device is a

new address.
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communi cation network to which it is connected, it can
conpare this address determned with its current

waemansksazldr ess. | f the address determnm ned i s PEES6ZNOR000027

as the current second address, the second address is
onsi dered as. not, new. |f the address, determned is

FaF ERamOIR. 1 Cumeotienb doe 6 GRaraati 8] dauos may

detethiihd dheffdr draot itsRcBAE HRRIFeAaE & MW @fidFSsSALfoREwRS

t he second address. Accordingly, the second address is
Véloen thechinsti camminication device determiasoan adddsisgrom the

HHRBERR prork i ficn it b Etd TSyt Bdpare e Saress
detdriined WethSRcUM b @BYRd aati«ag, devi ce of the change

in address of the first communi cation device. In this
regard, the communication nessage here nmay be any

50T S L S AEMEER U sk A

secomal atdiaiss 45 corsidegR] aendt héwa Session Initiation
Protocol (SIP) communi cation nessage. |n anot her

enbodi ment, the communi cati on nessage sent is an

I7tAY% 1 doRrd RS SR8 Rmined iS Wiffdre AP GRe %ﬂﬂ%ﬂ't BEXnd é@&’res% as
communi cat i on nessage sent 1S an I nvite nessage W th
eBplaiheteddfidlq tiee adtress. deterntined is sipred asdhe bogdhcaddress.

ness is used in the SIP protocol, by a fjrst
ACE e SRy EETes IPCPSRier 8 CeBHhis e sn
session (or connection) with a second comuni cati on

device (see for exanple [1]). In this conjunction, a
Alsion di thgs embodément tiex bbjettivéef Strilipg at @romuniadios message

L LT KT —

devieBon i th g sl pvaddresd e iy mniutic Rionddd\ice e #hig
option of the Invite nessage nay be used to update the

regardafieconamupieation shessegef arsmaoheanyuesgabiche
i ’ : nt,
cHREeEs I SOMtoE SRR e he B RestS et or mi ming ¢

‘ rther conprises determ ning the
address of the network agent device which has
regi St er ed the setg:(yjd addr ess o _
For eéxample, in one embodiment, the communication message sent is a
Session Initiation Protocol (SIP) communication message. In another
embodiment, the communication message sent is an Invite message. In still
another embodiment, the communication message sent is an Invite message

with Binding Update option.

In this regard, an Invite message is used in the SIP protocol, by a first
communication device establishing a communication session (or connection)

with a second communication device (see for example [1]).

In this conjunction, a binding in the context of the SIP protocol refers to the
association between the address of a first communication device and a SIP
session with a second communication device. Accordingly, the Binding

Update option of the Invite message may be used to update the said
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of the second conmuni cati on device, and sending an

address request nessage to the said network agent
walewrosssusi ng t he address of the network agent PAERSGT®7/000027

determi ned, to request for the second address of the

BRI YL Ro ECriclacd shueL A Afess, o
examplani cati on device could not be established using .

the existing second address of the second _
conmuni cati on device stored in the address mappi ng

Far
1 8] R U e e
addttr&ssm‘ tbé nﬂwnrkmnd deomnwvmclahe@ megiebéré@ thes second address

istered is deferm ned, and sendjng an address
&%u neecampunicatioa fevics, ARd seadinsran agaiess dequess

m&?slsﬁgett&‘ 8816 973wl égﬁntrbeetvw % ﬁ‘@ g%egg&y t%lg ihe network

determ ned to request secon S o
agenindeviend e@wndmd te request fatdhesecond addtessRTIAg 8etsnd

d d that
R A R, BT i e s cLbaba GosBRAREAR | on
coevdctNaB hs sé@énd)eorﬁﬁmﬁéétﬁd?ﬁa’eﬁéé B&ulbi %tfb'efééta?lﬁhreg

address of the second communi cati on device or
usingtibe existing secerd addrassmfiihé satomh camvm urdcatiosr devics stored

| i O vice. The. third address is
inethE ddfies R GB Npe T St RiselonieNcen: | on
deV|ce that was stored on the first conmunicati on
deV|ce because it has previously been valid and has

Far example;, {hepadgdress of afrmtwem@ntmwmmmmmmcsadond
a&%@y ol G ’féﬂ?)ngieé/dnqﬁunuaélgb dgﬁ/lcceolﬁ ﬁ%%'gﬁ%ﬁg ésaﬂetgémlned and

consequent no conmuni

semina@ Iansshieidesssneweshmetsbag@ isogksiitas She hBEvVGTR @At device
addr.ess of th second communi cati on device which is

uglig 1 prress of e getwark @geptidevismdetrrmisedin requeshthe
seNCRIdreSs bhthe &IFbAd éﬂéﬁe}bunf@%ﬁgn EQ@lcg' THe address request

conmuni cati on devi ce m nes t a comuni Ca
messrge isi fonexampleesand sdhah it imdetermixtddcthatia\copenanightion

e S B B LA B g

usﬂ:@@tlﬁﬁﬁrsﬂﬁ@@*e@g df e se@dnd B@mﬁ#drﬁéatfbﬂ"ﬂ@%é@# L ¥ird address
device, it will do the follow ng.

of the second communication device stored on the first communication
device. The third address is for example an address of the second
communication device that was stored on the first communication device
because it has previously been valid and has previously been used for
communicating with the second communication device. If it is no lo‘nger valid
and consequently, no communication connection can be established using the
third address, the second address of the second communication device which

is currently valid is requested from the network agent device.

In this embodiment, when the first communication device determines that a
communication connection to the second communication device could not be
established using the existing second address of the second communication
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Firstly, the first communicati on device determ nes the
address of the network agent device which has

wo egies@ied t he second address of the second PCT/SG2007/000027
comuni cati on device. For exanple i n one enbodi nent,

t he rst,.c i,cati on device c erm ne the

ctiip &R RS SRS, RORIBH S ble\it daS st GRTHBUNIGBtion device,

ith@pidettRegdiidiiggsecond address of the second
conmuni cati on %evi ce, fromthe address mapping table.

Secondly, the first comuni cation device sends an

e B8 LR R hurERRAE Get B e bta i Aiesd B dis ngtwork
agememém@@Whldrphas@m@étéréopmeté&oﬁacaaa#es?siéﬁﬁé%e%na he

second communi cation device. In this regard,
ComMyNFRlide dee: ﬁ@@a@mplmgﬁ@eembpdmwmmeﬁust ly on

oGP BR8I35 s PRSI Sk oo

whighLiess rem@emth%ecbﬁd@md&b% bithistcoRE Te&tmuicaBon | N
th| s enbodi nent, the objective of sending an address

?\é'éige ?mﬁﬁ§§é’§ié69t%mﬁﬁ@m§d?§|9netmrk agent device is to
obt ai n- an updat ed address of the second communi cation
device, in order to be able to establish a

Seocmdlw thatfi rsmmnmmamtlon devidenserrizcam ddderBuadadtimessage

he f dd f
e S SRR AL B I6R U e dddragppbibanstiik gednd
déﬂgé eeferfiindédao réﬁﬁestggwﬁ&“e%%hﬂ%o‘?é d Sﬁhg%'ég:ohae

first address of conmmuni cat1 on devi ce

coppiunieationydevice. e this aiegmi’dr asslitablet dddress oagliest message
e nessa a unit of th

e e
treenstiveiiedgsnicdevidi For lexa/,| the addhésd fdqelesfties8sge Riay be

the first communication device and the first address
apSiPHavite@esga@®muni cati on device, and the first
address of the first conmunication device is replaced
by the second address of the first conmmunication

At$ey|rr:kkus amdiotimednty tHe c&tﬁjdcmofcéeﬁd’t%aﬂ@@ﬂﬁbss request
connun tion device is ed t e second address

m&FS%% % d Ashwerkiagant ﬁ igevs &xobtain aRaipdatachgddress of

the second communication device, in order to be able to establish a

communication connection to the second communication device again.

In one embodiment, the first address of the first communication device is
mapped to the second address of the first communication device, and the first
address of the second communication device is replacéd by the second
address of the second communication device, in the message, by a unit of the

network layer.

In one embodiment, the message is generated such that it comprises the first
address of the first communication device and the first address of the second
communication device, and the first address of the first communication device

is replaced by the second address of the first communication device, and the
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In this enbodi nent, at the point when the nessage is

generated, it conprises the first address of the first
weoromusiseat i on device as its source address aneCt/B€2007/000027

first address of the second conmuni cati on device as

ts dest d
fratieeciesselnegeRend commmEAan Jevidaih BeePBp TR PRyl
adgfﬁgﬁdg'tﬁégbegndj BYhfrfuiSatiBPRSce an the nieasagd, addr ess

rst conmuni cation device, and the first
address of the second conmuni cation device is mapped

I s PEROTIo &1 ik Galgt Wrah B gy 7 AL R4 ledses

thé’ﬁﬁs‘i 298 ][egshtﬁ‘ tRE firtonstA LIRRALIDIS devive thatssnand adddssssand
I rst conmuni cation device and the destination

thetickt esislrm ofdhe sre0B® cominutertiansdeyice pe itsgastigation

conmuni cat | on deV| ce |
ac Rt dn 3 b8abs EBoatTna RIS A bendidfed th fist
ada)’eésh@f the Wétd:o@%ﬁﬂﬁ:&tl@ﬁ dchieefis mﬁppremmmcs@bond address of
device, and the first address of the second

the Graheomnaunicatieredevisei andriiafist addiess of de seceflir ess

of the t I
coptputigfiG B8dics P TDER iR SEUOAP st f thOSobaR
co;rﬂ}ﬁu?i%&ﬁm@e&iﬁét inﬂﬁe[jmemgehé\ceenmmh y,alddhlsqwooesselde
i rst conmmunicatjon device into t

meiesags;, e solrceigdsiresigrmoavst *@F‘Sgwds%{%ﬁggggm%t i on

cogrgﬁhﬁﬁ:a ib th(ﬁf(l,@ mg%sﬁﬂgtléﬁéeﬂﬁésws hB® #He&RENd address
€ second communi cation device into the

ofies segend ésmenplicatioeddeace.i er, the first comruni cation

device may obtain a new address fromthe comruni cation
network to which it is connected, when it noves from

ln‘U?\% é?ﬂEBB‘lﬁLé?ﬁt ﬂh@ﬁwQ?éc‘M}éBS th@m%h@émﬂﬂmnﬁtldhademe is

net wor erefore, if the first comuni cation device
replacstiaty tbaaepomﬂ @ddress ef thaifireiraammHnicatian devige, and the

s

ac%dg%%su éﬁfh%i seh;@‘ng domembihicationdévizeyodeletimg the Bist address of
the.fwgttggngguh%gtloﬁ \(/:lle(\:/:eceafpgmttﬂee rr?eejs%%gg a%%hggrstmg the t%econd
address of the first communication device into the message, and by deleting
the first address of the second communication device from the message and
inserting the second address of the second communication device into the

message. .

As explained earlier, the first communication device may obtain a new
address from the communication network to which it is connected, when it
moves frorh\ one communication network to another communication network.
Therefore, if the first communication device is stationary when it is switched
on, the first communication device obtains only one address from the
communication network to which it is connected. In this case, both the first
address of the first communication device and the second address of the first

communication device have the same value, namely, the only one address
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conmuni cati on devi ce have the sane val ue, nanely, the

only one addressobtained fromthe comuni cation
wWoedtonosds1t o whi ch the first communi cati on devi B€r/862007/000027

connected. This observation applies to the second

i 0 . [ . [ .

b RoBfine G feoR niuer GRAARA et cofhrfitiication
devivay Rbaaédted. Tkisiotschadiontappliesto e vecarsl thransmicatidn

address of the first conmmuni cation device. |In another
deNiggRfi Weht . the first address of the second

communi cati on devi ce has the sanme val ue as the second

address of the second communi cati on device. I n one
Aceotdidglyeintonseaembbtimderitpthe firshadudtess of thinfist toommenication

first c%rmuni catj on dtglvi ce ta a secontfi C nguni cation,.
deyicgihas the sang Valbg asBiraconA @dgesss: o fhﬁ&r GRLgication
deVfegr Qnéthérgﬁ%esaﬁeﬁt?mm@gda@s@ dihd8etsmsmitted

to the second comruni cati on device, a source address
coamduniceiicn dadce basdbe sapws valys asithe spgond dmssaddhess

ofmt]he first comuni cati on device as the source
seghRd SeUnMYNCRYRD deViC&ge, associating a first address

of the second communi cati on device as-the destination

address for the neSsage, determ ning a second address
In ehetamebadiment,comethod wiritemsonitiing slata éost aifinstrgpramunication

SRR A B RGBSR CRERER SN SBneratns
a evsase, WwhdrBm BeGraskRRICeAprisds d4ta thibestransmitted to the
conmuni cation device as the source address for the

seppRd sgBMunigaiafydeviee 13 paercarsidsess and ariesiipatienaddress,
33983%12@ ‘é"ﬁrétoéhdriggé 6Ft Ofir%t‘@orﬁﬁﬁﬁﬁ@at@g\dc?é?ﬁc% & tﬁé@%urce
secon e destination addr

conmuni cati on devi cé as ess
adtessst foe threemesgage, aassotiatingra first addrelss afttss ageondsi ng

t he second address, of, t fi icati devi
R AR YR N BTy DA SR

deRSHARR gL EBHHECAIdrass BEHECfrsBEomRfieRidnHEViad) REsHhARmMg

for the nmessage. I'n one enbodi nent, the nessage is
a sanoadaddiessiot ihegarondtconaimueicatips devicedmappingyie first

o R AR R kB BB b e s
coRMMUBIBALET d&WcE e¥ithe satirce address for the message, mapping the
first address of the second communication device to the second address of
the second communication device as the destination address for the
message, and transmitting the message using the second address of the first
communication device as the source address and the second address of the

second communication device as the destination address for the message.

In one embodiment, the meséage is encapsulated to generate an
encapsulated message comprising the message by adding a header to the
message comprising the first address of the second communication device as
destination address for the encapsulated message. The first address of the
second communication device is mapped to the second address of the
second communication device as destination address for the encapsulated
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destination address for the encapsul ated nessage. The

first address of the second conmuni cation device is
worppeshkstn t he second address of the second  PCT/SG2007/000027

comruni cati on device as destinati on address for the

m BB SRR B REALE e ShA ST b o

in RS ARGSagé, tBeMMess2ge nss‘en@apgmawda(tf@:obxefmle@mﬁrdwg to
according to | Psec) and a second address swappi ng

IPgeg)ransha éaponqh aﬂﬁ@srﬁmmmﬁ%@ oy inctrethsades Whllch was
2dfB38 3fc HiS3a50 SR AAROING (HEHiE@ager ThE Gfbefone
withdstsarss aasidﬁ%esd?méﬂ as m&ﬁmo@estmbabgdagd?@ge\:\lmn such an
recei ve e a resses are s e ac I N e ea r
engapsWated s ssagaSIgCrIVed e a aqqyes %%%N%O%GEQ?& '@gﬁe
helBarb i ﬁ}éﬁé”d ﬁ%s’é%@é%% B4 r%j(?elsgfgglro‘?&? rd et he

nmessage are mapped € Seco ress o

| encapstlataahnmessagd and thieeddiestas th Hieninkasage a%swapped back.

nment i oned above, the second address of the second
comuni cation device) nmay be stored on a network agent

THERM BRd fdb’re%éf‘ﬁ?r'e%rstt ESmriuntdatie ATBHHLC@INIYIMASNY, &8

may request, by sending a reglsterlng nessage
mentrqnedmbtg/e‘; e smldda@ctreseg thef sedosdf ¢garsmunication device)

dev h K h
men B ShuEA eromarairk aoef HeFiePor SRR lnd ¥t Gevi co-
coRfinGhiebBsh G@v’b@%éﬁé@féﬁt 3ESENdIRY b GegiRtitingemEssage

exanpl e provi ded t'o any comwuni cati on device
cormuising thegsedeadsastdbess atiedirst eamimicatipidevice to the

neg\gm%é?ﬁtde\)/[&e th e %g&%‘cf gg&%‘gs %(Nﬁ@ &t Rhmiai6ni {;léﬁo%t

catlon device re-s ore on 't

deviieviss ktoa%@ bh tld@weﬁmrkr(ayegwembeari@yb@forﬁmhme pg@knded to
agent SucC as a het wor a m ni strat The can
any fFpreasnisation deyicespauesting tiesacrsd W%?eofﬁtﬁy%

coé‘mﬁﬁ‘ dafibh ae{?lﬁé.""ﬁlﬁé‘ s886M aé&t‘és% ®Ff ?ﬁ%h% @Hfmunication device

odi nent e I nvention have OMAng
madmntm@p@-stﬁred;m he hetworklageahtedcegior 9xa|fnpteh by an

Lﬁlt%\/f%,%:ﬁ? Fflg bed%%t\al\g)\gg ag' & Cﬁ E)gte[ li%%n éq.pa ad&re%s of the

seCORIEBPALHIEASIEYEGES niE)VIBe 88Jre8 Dt heRVARagBAt Yeviks -
Al so, active Internet applications
analogously

Embodiments of the invention have the following advantages.

Firstly, from the embodiments of the invention described above, it can be
seen that the invention allows seamless communication when communication .
devices move across different networks. Also, active Internet applications
which are using the invention will be able to continue its communication
seamlessly when communication devices move. For example, the invention
enables Voice over IP (VolP) phones to be used seamlessly across Wireless
Local Area Networks (WLANS).
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whi ch are using the invention wll be able to continue
its communi cati on seanl essly when conmuni cati on

walewrogsinove. For exanpl e, the invention enabP@rSEFmoTe00027
over | P (VolP) phones to be used seanl essly across

i1 el | Ar k . | aci h
By enlaciid 15 OetiPLEE Aty A a(by st Rt sRABisEhife | o°
méBXERRALIs fodshId &5 ked 8 TCP kBARedtio &V aroiifies 1P addexe of the

if the IP address of the first communication device
firsiregronunicatier deMige cntienthe seicond gemnadnieation device chagges.

B BEBEFSAY o i S TSGR B8 ey e

thé Pnadd et dfahe diesticomnrandication bevise eradorctharsesondt i on
devi ce changes. Additionally, this is possible wthout

cogynHpicatiemAPYGRSNANE8S P t unnel i ng and thus wit hout
using a |l ot of overhead. The replacenent of the
destination address and/or the source address in the

Aduitteradle, thisishEssivie withbbibusing Hechréques BeelR turneling And

N T i
add¥EDAADBr fl'%qé&fd'ﬁé ddtdds8n ‘Plg% r"r\%téosﬁgs%%ﬂb@ﬂ hé& without the

equi pment expenditure in or pport its
requiptraepnofaniucon compyutiagipewen @anslintratileenenlydittie aygrhead and
devi ce nmay be used. Even in a worst case scenario,

€Y no suitabl e network agent devices are avail abl e
the invention can be supported by additionally
connecti ng one network agent device to any networKk.

Serpedif, draan baeeemfaithe investian reqidsgscliftde 6 nadafragisictuie

oSG oA S o AR R
suitshRY RsTReic hgsmcdeice grRyAlsed. (Eery intowbht casomcpaalic,

t hroughout the different views. The draw ngs are not
whesedussaiiable petvark agentApYisRs 84 ﬁ%ﬁ"?&’é&\&%ﬁ Bantigngenthe
suBpBRER thoriaHy cpBhpBtiad e RehiRfik gt @b vies o any
netwbrd Tirergfera fthe neveintion s ao Nexpendbvecandedsyia implement

sorlu?{o%rt%%g stan Iprlggblfar%l’_l owi ng drawi ngs, in which:

la

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, like reference characters generally refer to the same parts
throughout the different views. The drawings are not necessarily to scale,
emphasis instead generally being placed upon illustrating the principles of the
invention. In the following description, various embodiments of the invention

are described with reference to the following drawings, in which:

Figure 1 shows a communication system according to an embodiment of the

invention.

Figure 2 shows an illustration of one embodiment of the invention.
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Figure 1 shows a communi cati on system according to an
enbodi nent of the invention. Figure 2 shows an
WO bdoassasat i on of one enbodi ment of the inventiPOT/FGLOT/@00027
3 shows a protocol |ayer diagramindicating where the
nmet hod provided by the invention is |ocated, according
to an enbodi nent of the invention. Figure 4 shows an
Fidure St stdvioa p@éto@ﬁﬁa?@b@idg@ﬁﬁnd]éaﬂﬂbewhai'@?ﬁ\(e! rﬂﬁthod
wherein an application which is compatible with the
' nveRIQWHEd BY the fyeetion s lacaigshrancerdingio areenbeditentof the

IS cfRAtibR! € Wi th the invention. Figure 5 shows an
illustration of one enbodi nent of the invention,

wherein an application which is not conpatible with
t he im@nti on_lilus execu%ed on a conmuni cati on devi ce

Figre ¢ showsyan diusisationpf ane eahadiraant efrthernantions witeosis an
an exgpi i Ry C: ni cation
ot SEPREAEn HiBh RoaciRBaIE it e DS SHELER orr
embogomennicstioneviceywhichds coRipatiibie Witls Hieavinvenaeher
exchange of nessages when the first conmunication
devi ce receives a new address according to one

Figubogishents 20 illtibeatioty 6Néhe® BmYodeHESt & tHEMGerBAheRein an

of nessages used in one enbodiment of the invention.
DETAPRIZ SRR isIet @ompatiblewitthelnveingon is skevated on a
co i | Vi [ to.an enbodj.nent of
Pl e AT

a wde area network 101 , a first wireless network 103

RS PSR el AR ety amincatior
Wi T ef@sce ReleiVeiska ABY ddiRass Qgc&Mir}# ﬁ%ﬁémssaméﬁﬁ otkhe

a fourth wireless network 109 (denote yw rel ess
" net vIBY®MUPN. a first comunication device 111 (denot ed
by CDl1) and a second comruni cation device 113 (denoted

by CD2). ’
Figure 7 s?mws another exchange of messages when the first communication

device receives a new address according to one embodiment of the

invention.

Figure 8 shows examples of messages used in one erﬁbodiment of the
invention.

DETAILED DESCRIPTION OF :I'HE INVENTION

Fig. 1 shows a communication system 100 according to an embodiment of
the invention.

The communication system 100 comprises a wide area network 1 01, a first
wireless network 103 (denoted by wireless network 1), a second wireless
network 105 (denoted by wireless network 2), a third wireless network 107

(denoted by wireless network 3), a fourth wireless network 109 (denoted by
: 18
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Communi cation device CD1 111 has a conmuni cati on

connection with conmuni cati on device CD2 113. This
W@ o0omsdseat i on connection i s maintai ned even thorgG2007/000027

comruni cati on device CD1 111 rmves fromwrel ess

B3 A B ARBCAB e 1 ool oy oo e

a sWjonrdendmiiffeation teviek e (@ehmmd(bleﬂm. The wi de area
network 101 in Fig. 1 is for exanple the Internet

connecting various |ocal area networks. Exanples of

| r Gl
CohiineiPn RS Gy M3 op Eoimpunlicilion coection with
comhmdacglsﬁi Uevioetco%zgﬂ)ﬂ]s.aTrgglbbmcr;nMAhtloN\tagnectHrﬁer | an,
and. 4 . Th .
mAORRA SU7 IPABCTRE TS ton SOYE GG g npVas o wireless
ne"t\ﬁéﬁ’(ef:qf)ﬁ % Wilcfes? Aok §A07UANE %hﬂﬁuﬁ*{@éﬂl&?deﬂce CcD2 113

rmnal conmmuni cation device, a nobile radio
mavesfotoritdless dewark 2 105 ® wireless ineévorkdt 409.
comruni cati on device. As shown in Fig. 1, for exanple,
t he communi cation devices CD1 and CD2 respectively may

TH \ﬁi‘aebcﬁ(eﬁ RS AOAKT iﬁCFw H hs $aH dx@iph e SRY I RBATEL Woh A6

network card or nodule. Fig. 2 shows an illustration
vauibus leead atesinewarks fExameplen oé nide Areargelasise fehise HDLC,

1SBRG 48 eS8 oKL R B A Beal Qe pcuce
Ethbiet, DDA, IF*DIDQ WEIANCOAIASE, eHiberlam, WINTS, IGId( @DMAeooo
fol | ow ng itens in Flg 2 have been |abeled as

antod® odfs :an lryaidea network 201 , wirel ess network 3
207, wireless network 4 209, communi cation devi ce CD1
2 11 and conmmuni cati on device CD2 213. Thus far, the
THeetom@mdmhiczgionidevicesCDh (1 1E) egum@[m (148n sespadiivelyds a radio
fromthjs point onwards, this

t | |
coBIMRICBBR APHER: S WDRATIEHIBHON g0 d BEDIe radio
cogzmﬁﬁlbgﬁ(% HéVf@E b a %Qﬂ!’llﬁé $adi® RnsRBAIckLi6N ¥Rl As @hown in

Iress hi S illTustrati on, conmmuni cati on devi ce
FigD1, far ma-pte dberromnaunitatiorudevices €D and CEhrespeetively

mélyll %Is% t§:e0% e'el:?o% | PE Wi swf:ablyp eQUIWBS& %v:%l&sos'Wé'tWo?l?Eé%qor

module.
Fig. 2 shows an illustration of one embodiment of the invention.

As subsequent description are given using diagrams, which are similar to Fig.
1, the labeling of items within the figures will be kept consistent. In this regard,
the following items in Fig. 2 have been labeled as follows: wide area network
201, wireless network 3 207, wireless network 4 209, communication device
CD1 211 and communication device CD2 213.

Thus far, the term address is used in the general sense. However, from this

point onwards, this embodiment as well as other embodiments of the
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device CD1 2 11 is considered as the 'caller' (calling
devi ce) and commruni cation device CD2 213 is consi dered

wa@sooisssizal | ee’ (call ed device). Fromthe addP@ESG2007/000027
mappi ng tabl e (also called mapping reference table)

inyieEra vk SR Rafe S RO e Bt at  Spks e e of

adifssgLss (current destination | P address) for
conmuni cati on device CD2 213 are respectively B and D.
Simlarly, fromthe address mapping table for

o) 7 t .
ORI R 901 2 At Bhutifisn aevee
Ch2dressnisdted &i adeatmuaitation tohraddioas ahefain communication

conmmuni cati on device CD1 2 1 are lEesaectlvel A and

dewicq GD3 Z?éseargesw%ﬁ%%@ ?F &¢A WCBLETSn devi ce
co%uﬁrcéﬂoﬁ ﬂeGQE?’iﬂ ?‘3!‘3' IQEﬂHQHéFéﬁ Pt taled’ Q@al?éip@@\ﬁée)
I'ng carried out on e nessage transmtted Is
shomn in the box | abeled 219. As used herein, address

Fratineuatuces Menpiics it BIS6 calad TARPRILEH SERITES
LURR2ESH dAVicB G (SP5), BRPhial bAGreSeqRITEraHERI REtiRAtIon IP

E urrent source and destr nation addresses). The
admtdssémdsmammcngd|a§idmsrGoercreonde&tma‘t@ntll?eaddﬁem)rfat| on

B
adtiPBbd Aipbfy ladkefor lcBMfthlinichiieh BBVis@ TDR EZEMatrrofirey addhvess

appl catl on has the first address of communi cation
(refevercoe d@estinatian IR eddtessy 606 dee sgennd sddragstRerrent st

dedsiL ﬁgﬂﬁge??gyg E‘l}\r?lﬂn%%i‘%rﬁ %gggéglé?’ 22? érlesreapectrvely A

ar{deaark_ it should be not ed t hat addresses are used
"directlylat the network | ayer for functions such as
routing, for exanple. As such, addresses are not used
In é%e%ﬁéé% afbmidiorP B EthirRRid:AER dedR/EpA211  an
ere an application on a first conmmunication
cdimmrunezaitrsn ideviver@DRi 218, trenaddinelss swapiping eqped cuttioorthen

MG R TSTURy B tawﬁ{r’nﬂ@eeb LI gBEC ) Teans 1o

i dentify one another.

As used herein, address swepping refers to the process of replacing the first
addresses (the reference source and destination addresses) with the
corresponding second addresses (current source and destination addresses).
The address swapping is carried out using the information stored in the

address mapping table of the respective communication device.

At the application level (or application layer level), the message generated by
the application has the first address of communication device CD1 211 as its
source address and the first address of communication device CD2 213 as its

destination address (line 1 of box 219).
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this regard, addresses are used 'indirectly' at the
application layer. After the address swapping is

weawiogsi1out , the nessage (at the Internet | evedtl/SEza®7/000027
t he second address of conmunication device CD1 2 11 as

[ h dd f
As'ih iR el farR 1Sy BRhds08 AU e SR AR b directly at the
nat!/cbrkstaye(ﬂ fbnﬁun&tlorﬁs bash 8s FutingThér @@ﬁ;@l&sA§\éﬁeﬁ' AddreSses
r anat the receivin
Hﬂt eég |'f8F1 Ffteea@ﬁwaﬂﬂze)ayeangowweﬁewawafmetwmre
ah %pﬂé‘é’ﬂldrﬁéﬁ et ARl HBRBINIEAL P lo AR A >

again wt the I rst address o
amm_’nez applicationten asacoad admhnesrsicativh dddcé, thalreggetives

NITun| c:at on device CD2 213 as its destination
a;g;albqaglggs (tyqlﬁ@ es5ap) as aimeans lo/identily aste @l@qth@r. In
thisleseng, meswa@hé&ﬁ TERRRAG IR Bbhcafiy BSEF | ¢

box 221 with the second nessa tran SsSion
.e., fromconmmunication device CD2 213 to

d CD1 1 | h d
Aﬁ%‘ﬁét” J&AEST Syl G s SaEEoyt. ine measaan Za%?té@a@émet level)
has\iRPSEbridSadtrbsd BEcOMnUNCAidR R BPY 2 PGS RE ¢ FU?{?

now conmmuni cati on device CD2 213 e source o
agresn gaddhe seepmd aldeassai COmmum!cﬁmin detiteiCGD2 243 as its

f o SS Fig. 3 shows a protocol
‘?ﬁ@ltglrna ngg?%ls%@hg%i%mg where the nethod provi ded
by the invention is |ocated, according to an
i ment of the invention.In this enbodi nent, the

errbag
The AESSARRIRD Isycarried pabageingi the r¢cmVleg§ldeeﬁ eas a

Cd#ﬁﬁlbln g@aofégé: 6?he userd Q‘pa@gssi é hgis 'é%a pication

laygeir ofi eammuhizatidd desisesOBR [P1B3EgaN mnftaérfm aRiress bhe

he_ add bl I
conEbRBHAR oty P 12 1 iy Fomresn e it pddress of

comnhrafied deviceheD a3 @@l@aeé%tlon%&gsygﬂgt% 81; l%& 519).

t abl e whenever it receives new I nvite ness
Bi ndi ng Update option. It can be seen from Fi g. 3 that

SIAfEHG StheSHRRP L ZakRsB %wta%gaﬂ%don the message can also be seen in
box 221 with the second message transmission of»Flg. 2,i.e., from
communication device CD2 213 to communication device CD1 211. In this
regard, the direction of the message is reversed. The address swapping is
carried out in the same way, except that now communication device CD2 213
is the source of the message and communication device CD1 211 is the

destination of the message.
Fig. 3 shows a protocol layer diagram 300 indicating where the method

provided by the invention is located, according to an embodiment of the

invention.
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downst ream (out goi ng) nessages (by the IP-to-IP
address mappi ng nodul e 309) before they are passed to

wo b@7io8ssiput e | ookup nodul e 3 11. I n the reverBET/SG2007/000027
di rection, address swapping is performed on.upstream

R RSRINGIF 358 B pPofd BY 58 FRBRORE ok as

usenagehn®01. SAgIsisenn lnea:jg 13, 1Y @séleddgunt 389 ik dbdaawd in the user
order to ensure |P address transparency when the IP

Spa@ely esses of the two conmunication devices in a
session or connection changes, an IP-to-1P address
mapping is performed at the network | ayer of the
Acexpiainedaariier, thevaddress Awappivigde peeivamied IIshmg thenmformation
al sq Se defined a SReCIfIC Router Alert, |nf1 e IP
stegsdilathapddiessinaping kahle (alsofalled inrrping referencg table)
a A
30T F\?ﬁ% [;831% rﬁSlngélﬁ&? ?x‘ﬂ‘t\%t}s& é%ﬁt%"m I\Aﬁﬁéh GP&lét%_B tﬁl%‘?%%le

exanpl e e net l'ayer) alerting t
withrsEtvien atreoemves; mewlnvike massdge ivdth BindingaUpdateagationhi ch

requi res address swappi ng has been received. In an

alternative enbodi nent, the port nunber in the IP

It £5788"seBh fRONTFIS: )t HHRES stv@agsiﬁﬁ@ ih&forthed ber the

message requires |P address swapping. Accordingly,
domtnstreannto sgojeghmessags® (hyetheAPeiotIP addressimanpiig medule

353 BBHE e Al Pasesi o PRTRISMHeriBpki BRELES 3101 1B reverse
dirkefs8 saddress siviappingdd Peeofmed onhepsiReMn nEOMINY)iIkddsages

devi ce) and the destination |P address of the nessage
beferertbpy ace pagsedhia e Trenepehlayes §liePon PDRJayes $08t he

first address of the first comunication device). It

shoul d be noted that when the source address and/or

Néxteadidrets sBaiaippingrid diessabed in rherardetaiiges @lloewsepl aced,
the checksum of the nessage nust al so be updated. As
shown earlier in Fig. 2, vvhen conmuni cati on devi ce CD1

In %r&ér t%%?%%r@lﬁ%&é?&% W Wik B ﬁféd&t%s% ofthd two
the nmessage gener ate at t pplication [ayer has the
coswuvcicatiolnl devised\jin a_ra&seleﬂtorm:annentlm dnanrges anift-ioHP
H%rﬁsee %@g%igfﬁﬁ%%ﬁ%tﬁé hgﬁ\/oarmaygeersotf't ea tcbr?\r?’numcatlon

devices.

As a side remark, there may also be defined a specific Router Alert in the IP
Router Alert Option (RA), as described in [2]. A message may be tagged with
a router alert option (for example by a module in the network layer) alerting
the destination communication device that a message Whiph requires address

swapping has been received.

In an alternative embodiment, the port number in the IP header of a message

is used to determine whether the message requires IP address swapping.

Accordingly, when a message with a Router Alert is received by a
communication device, the source IP address of the message is replaced with
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the session started. Since both communi cation devices
have noved, address swapping is perfornmed at the

wmednosds1t ayer of commruni cation device CDL 2 1RCT/8G2007/000027
change the source address of the nessage to the

d 1
e FEneh i iRIAT 17 prieRs the bt S ot Tne srociel e
cemintrieatitastevied) am ﬂ@d@ﬁaﬂénﬂﬁ%dﬂ?@s‘%ﬂﬁqhb%éﬁ’a e.is

current destination |P address of conmuni cation deV| ce
reptaced withithe refetenas saitice 8 adfirassdthaefitsheddress of the first

dd
oEIRLAT B8iE8 bl el R Sus Ll fSpcaress
andfbr ¢iss destination dduttss bEtHERS e\atd rebRRse tﬁt?chét%sum of
known address of connunlcatlon evi ce 213 whi |

theessage Myshalserbe HRAaledr ce | P address nakes netvvork
ingress filtering unnecessary (see for exanple [3]).
When the nessage is received by the comuni cation

Adshiosn @flelihFigapivhen cadunanisatiovadeviog GB1 pan fsended
on the nessage .at th(ienetvvork | ayer. This address

MERSBEE e CPRUTWlicatiandevice LR 13 dhe reessrgeaiarated athe
aﬁﬁliﬁa@l%ﬁ%}ﬁértﬁb% tﬁbr%grﬁgﬂﬁr%%w afnﬁrdéstﬁﬁ?ﬂgﬁ 2ddfes ; Which

shown in ress swa communi ca
wem/thmc@msm@mgesmwnesarﬁr@smahm addda’sees abthe peint when

RSO LT B S esoT I oA bORYIESs Nl redpaddress
shBoinG (6 BEfBAfiERN Bt 4RI hANCHR Ky&P bf BoMUificARH 4EALe eD1 211

dress of the nessage to the reference source
toa@hﬁrm,th@fsmﬁmdmmﬁ thelmassegey thiel Gurtemid Pfaddsess of

d t d
o el ddMed G 2 (R Re0Fhd ButRE S2he et nar
comimuricitionsdevios) Riridthe'RBLIASESN éa@reeewwnvestsagém&tﬂé’
addresses at the nonent when the session starte

CUERIraRsHgRYon thaddraseef commumicalien dewice Kdg@d3dihe sreond
ad&ess ftﬁ%@é‘&ﬂ@@&%mhﬂﬁa@ﬁnﬁ:%%{ezaéé 9red |rﬁ|‘feoe§nc§o%13§ he

Vi eW 0 e application usi myunl ca
meppBigdiabten d heRosichtion ©f $he deshlrratlbh@c&ﬂess éhsureghibatithe

I, ' . . Th f he_d t
mefigagh GUFTEEER 1S T KgBAGtAreRs ol ARGt AR CD2
2R b/ﬂﬂ%@tcdiﬁa%%h R i sQlircENP ddayesy hidRe¥PidhdokEnglassn

for a speci f
filtering unnecessary (see for example [3D).

When the message is received by the communication device CD2 213,
another address swapping is performed on the message at the network layer.
This address swapping restores the original souree and destination addresses
(the first addresses) for the message. As shown in Fig. 2, the address
swapping at communication device CD2 213 restores the source address of
the message to the reference destination address of communication device
CD1 211 (the first address of the second communication device) and the
destination address of the message to the reference source IP address of
communication device CD2 213 (the first address of the first communication

device), as stored in its address mapping table.

23



10

15

20

25

30

case of network agent devices, namely with the network
agent device being the Session Initiation Protocol

w@ 3loPpsdBexli rect Server as an exanple. In this PEDs&7/000027
the SIP Redirect Server, which is one of the service
types of a SIP server, provides an "IP address
directory service" for its registered users. Fig. 4

It SHEWG bahotéd tsdttiaikizeiareds mgp;ﬂn@wstm thefmessage with the

i nvention, wherein an ap E_@Jcatl on which is corrgﬁatl bl e
IP widdresses atibe menani whesy the, sessigh s@resnAGrPEiRgbrinis

|
56 BT A e bbb e g hon
i.eChrord 13 Viewsbdf Mwegam:iheatldmasmgaldei cesmeunioatidn sesdiabthe 1P

SI P Registrars, such as di rect Server 415,
adgressestrREIGIN e s1MEdRNg QPE%Q 8 S€$RPNcomuni cat i on

device CD2 413 becones the calling device (or caller)
and proceeds to establish a session with comrunication
Thais\far d:hé:ﬁbsdnpﬂbr( gladalh ed thievivention ig fdrigeserameatwork agent
h.the Jjnventi

i.bl '
el SPbsERu FEppiab L tedh(antionargud e Veh 1ia pegcific
cagé%??i%/vél‘k ddemt geli c&dhérﬁéFy WIEH MR néthrk dBbAt ABAESRBEIN ng

contains a session description, which includes the SI
tha)Ressiondoitietion Cxoiosal (RIP) Bedect Server asan @@mplﬁek} this

re§dig. B allneaiient Saer o ienis bRE 9T et Ue' GHES bbR 3P
sehit FBVM%SIPC’&ddrégs aReETBRy savvicen f@beres igstBledlusets.

(caf ee) to the communi cati on device 13 (caller)
using a Moved Tenporary nessage. To |nplenent the

Flé %%bﬁ\{v%garpa%&?unﬂ & i mbﬁaﬁr‘?éﬁ’ted?ttﬁé’ Weﬂﬁgn wherein an

I on resolves an orm

apbﬁeamtrrCWhldhqstCOMpamblawmmﬂte irventiom istexeecutéed adctr ess
can for exanp] e be m)dlfled such that it can al so

copuBLMFatia Aeviresvhish IheRImPaiRle adineing iReRtian.
corresponding | P addresses. Alternativel y, a new
famly called URI in the socket |ibrary c

Inithisrilbistreéian, the ewemupicetian denises| GO RAA] raé@t0§8r4ﬂe">rflf§i5
re@gﬁ,wtﬁg‘? apffesLE Witk S%%P?é;Sﬁ)_R%ﬁﬁter g %Fhéa SIP Redirect

nrcation device

Saresnyts cehérerthdie P aeldti¥ded Hie(stmrktler) sends an
Acknowl edgenent message to acknow edge the receipt of
t he Moved

The communication device CD2 413 becomes the calling device (or caller)
and proceeds to establish a session with communication device CD1 411 |
(called device or callee). The application compatible with the invention in the
communication device CD2 413 (caller) sends an Invite message to the SIP
Redirect Server 415. This message contains a session description, which
includes the SIP URI of communication device CD1 411 (callee).

Next, the SIP Redirect Server 415 resolves the location of the communication
device CD1 411 (callee) and sends the IP address of the communication
device CD1 411 (callee) to the communication device CD2 413 (caller) using

a Moved Temporary message. To implement the resolving of the SIP URI, the
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Tenporary nessage. Thereafter, the comunication

device CD2 413 (caller) sends a new Invite nmessage
wa@l2oogo8dsy2 t 0 t he communi cation device CD1 4 11PCT/SG2007/000027

(callee). The conmuni cation device CD1 4 11 (call ee)

o B b RSB L L o

kRO EHGS T Y hdRFBRAULIrk® aRGRRIrEstoean fo oxentilebeof
reftﬁté %%magﬁage. Once th[e sgssi on sretup S congrefego
&

mokdified sualn ératsscamalsetraeeive SR URlsrasinekt ot dgtarmine they

413 [ | ' ' ' :
oo 3pb 53T e R AR L B G, e
socR¥EIraR carfBe aRtRddueatli INbdthagises) herid@ Rodiecsti3drveiné1s
user agent (of the inventi on? registers itse

resblves the SIR LIRltth@nyBeaddiges of thﬂ@tﬁ@@lﬂ%lamﬁvi%%@é@ 1.
may be automated using a nodified socket |ibrary as
mentioned above. If the application programis not

AfRSHTRAL it Bomint ihiddt nudevica @B 41 (catlpp) sevalsiam wr apper

can be used to automate the registration ocC i,f
Ackmowdedarsen, marsaga.iarsWIadgrhasegit ohie Moved
T%ﬁgé}iag)zwee%?'gégntl nues to execute seaml essly after the

i shnment is conpleted, even when there
are changes of the IP addresses on both communi cation

devi . At the-end. of ' '
ThaggpTioRiFNBNGHHAN dpice B0% 467 GAUPD S ngvtpvite
mEEg%%ésﬁfre&ﬁﬁBtthe 'cBnﬁﬁﬁ’r‘ﬁE(‘afi(% 88%ct IBD £23%i(641dd) IThS

sho an 1 I'lustration of one enbodi nent of the
commenication delviaeeCD1 & Ta(splle)aepties upingran QKnpessage. After

thég a%b%y%ﬁ;@iggghmhﬁg (i%aj‘ggfgfeﬁﬁsggjwﬂ?hﬁ?\ﬁgdgement
mieBYEGE PhckrioWibdgS the teesiptaf tOK iessagd.d be not ed

“there are nmany existing | egacy Internet
appl i cations which are .not conpatible with the

. t . . _ . '
Olf FRe P ring Sl e dipioB8 b ST RRA IARBER R
comAfRmtioNSevics CBR 418 (catiel)\emdl tReaddirassication device CD1

establish a connection.
411 (callee) can then begin.

In this embodiment of the invention, an application program compatible with
the user agent (of the invention) registers itself directly with the user agent.
The registration process may be automated using a modified socket library
as mentioned above. If the application program is not compatible with the user
agent, an application wrapper can be used to automate the registration

process if the gethostbyname function is not used.

The application continues to execute seamlessly after the session
establishment is completed, even when there are changes of the IP
addresses on both communication devices. At the end of the session, the said
application program simply de-registers itself with the user agent, in order to

end the session.
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In this regard, an application which is not conpatible
Wi th the user agent sinply neans that there is no

wal2oogo86seDMmuUNi cati on bet ween the said appl i capCDRGZNT000027

the user agent, and the said application does not use
the 'services' provided by the user agent. These
non-conpati bl e applications can still be executed on a

F@mmwghmﬂusifaﬂoﬁ%f\&fﬁiecémbédlﬁfém@T tHd Pvihiidh, MASerein an
i nyention, as exgl ai ned bel ow. When an invitation is

aﬁﬁlf@tw Wwhigh i Aot earpaaiitle avithpipiiivantion is executed on a
| te nessage
W th E{e [ sri géo\\{ ?%\rl?}hgp ion “ﬁ%‘@%@@&é@ﬁ“’% "88t ect ed gy
the user agent. Accordingly, this m;ssage fznabl es the
05 DB Al Y S e oy
Irtegtet applidatiofsthvitich Bfe ﬁépéé’rﬁ & ﬂge %m@%v&ftlcﬁ ®r r the user

nmessages (OK nessage, nessage
agerlyi biesesnercann h@oappmatu@m w@ﬁadd@ssuermmmme

Dl SN SRl PN iy 56 gl Sulikl Erestoblima

cemmnesitiong sessi on when the | P addresses of the _
comuni cation devices change. However, a new session
szt be established only for a new connection to

t the | P
FRBarE AP aolfoath it B0 ofRiasid wRhiGp seF abent
sm‘miy] gmhns‘ltha‘stm isamo direpidoneauhieatieh betwaen 81 said

tiondevices which has a fixed | P address or
iR 2Ho 22c1e s PeoTIPaRe dha s31c anniiatio Iaes 8o se the

‘sbRiices’ BERAided by tﬁ@ggépa% noted that an application

wr apper can be built to automate this process. This
application w apper can then establish the connection
| aunchi hg t he

Ti?ésdai (?ri 883}5%%5[%? QCJ r%pgﬁe {sﬁligg SXpcylgdn @\gﬁmumcatlon
dévige KRN 8 dohqoamemﬁih wh@m\%@loﬁyaé %ol V\%m\é%él&m s

described in nore detail as fol en an
application registers itself MAth the user agent, the

RlarfiGiatict R"fiSide by the non-compatible application from
communication device CD2 513 using the Invite message with Registration
option, this message is detected by the user agent. Accordingly, this message
enables the pre-registration of the source and destination addresses used in
the address mapping table indirectly. After the subsequent exchange of SIP
messages (OK message, followed by ACK message), an SIP session is
established, and data exchange between the two communication devices can
then be started.

The user agent does not require a re-establishment of the existing session
when the IP addresses of the communication devices change. However, a
new session must be established only for a new connection to communication
device CD1 511 (callee) after the IP address of communication device CD2

513 (caller) is changed. This scenario applies for all ‘callee’ communication
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information (such as the destination address of the
conmuni cati on device to which a connection i s nade,

wap@7ogsi1port nunber, for exanple) in its addreEGESG2007/000027

mappi ng table. It is noted that at the poi Et of ;

i stration, both e first address and the secaon
deSfres bith Ao o sl sodieps i BbiAas 8 chimrene I address
issURdant 4 @Brvepr session) is to be established, have the
same value, nanely the said destination address. At
the sane tine, the source address is also stored in

1 e BEHAASR SLBAR o, it A7 RPN vppef ek Paitidhto
abtdrhatetthis yj)rbeésadﬂ‘r@@@f)ﬁ’d‘éiioh%a?ﬁépﬁ% ok estabmdh e

communi cation device al so have the sane val ue, nanely
CPRRECAN Yriessinn when ngeassary befasadawnahng thenteasirethe
abBN&ffohon. when there is a change in the address of
PEe conmuni cati on device, the user agent sends an
Invite nessage with Binding Update option to all the

ddresses in the second address field (current ) _
'\%é‘gttﬁ?uéﬂfs%ﬁg%dﬂ‘m imRlpenents therrgetheg rrovided i the invention)
i . S8 wn in Fig. 6, when
Istb%%%u‘ﬁﬁiegg'?i on e&?ggéi% "11 noves from Wrel ess

Network 1 603 to Wreless Network 3 607, its user

t Invite, sage W th Bi ndi ng Update
] S 3PBICAtON B AR el SHERE ST agRNk e LRBT agietstores
ird6inatR nS@8ieh @8h¥ideBtihdtiod AddrBks o?ﬁfé‘@érﬁmdn%tfoﬁvdév‘?ce to
message. Wi th Binding Update option I1's sent to the
WhisihnR aeRR@GtoN igevadm apt2he 1Bt ughber, foreexsrnple) iritsl addiess

b eEtablsp s 48%od Rl <t Tne R B itHestirai BB bRl e adress
anthtvarsécorid gddréss oh e 6OATHMICEEDh QIR VIRViSRNiER%D &rhection
receives the Invite nessage with Binding Update

(i sessian) is tolhsiastablished, heve e sameesiuainaneinihe said on
dgﬁ}ﬁégﬁngaaggssll (current destination address), fromA
to

see box 617). Simlarly, as shown in Fig. 7,
when communi cati on device CD2 713 npbves, an Invite

i i ndi Update, option is sent to
Ag&%sﬁﬁ%ﬁ“p{egﬁh% ggbr% aé)dcrless is also stored in the address mapping
table, namely the current source address. This means that at the point of
registration, both the first address and the second address of the
communication device also have the same value, namely the current source

address.

In one embodiment of the invention, when there is a change in the address of
the communication device, the user agent sends an Invite message with
Binding Update option to all the addresses in the second address field

(current destination address field) of its address mapping table.

For example, as shown in Fig. 6, when communication device CD1 611
moves from Wireless Network 1 603 to Wireless Network 3 607, its user agent

sends an:Invite message with Binding Update option to all communication
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device CD1 7 11. Communi cation device CDL 7 11 then

updates the second address (current destination
waoddresas)2 of communi cation device CD2 613 in iPGI/SG2007/000027

address mapping table, fromB to D, ras shown in box

' anmpl es. of d i .
A&t Wlioh S PR FEHGERERSRRe W E R B exEpianbPoviie
nessage avithi BimdRig0basteistiintis @Bht NtheAonsRhiiafigH device
arlier in Fig. 6, when the user atfzjent _receives an
Q?}%/ﬁﬂ% WG theesegand aidrgss (theysuseat dpstination addrpas)tafs

LSRR Dl A e BETOL SRS gl °

destination address specified in the Contact field
e Ilnvite message with Binding Update

item 801), of t , . .
A%ﬁhoaw in 'ﬂhé, ‘é{ge'ﬂ Semunigation dayce CRE 618 seceivemthe Invite
Torc oA i S: r dress

P BB B L R B s e SR o1
comimunication dgviceh €DciuB t & (durcbas testhatiom adiitees)s fropd Ao C

to the date) should match the | P address resol ved
(sﬁeol?ﬁx @it@tl nation. ip.on.connection', which is

specified in the Fromfield (item803). Fig. 8(b)

shows an Invite nessage wth Registration option. As
Sumilarkyi as¢hewnlindrigi 7, when cémntunisatiorsdeges CD213¢8 maves,

= RGeS SR GG Y e oBfies Bafentyp cpmmunicaion
détge SDRYT PrOORMRIERIrAISECT 0T TR ibdat8d iRPEdcond

bet ween two COF[TTUI’_]I cation devi ces. - .S OWn_I n i . o
agsss (euysrni-desipatien addiess) ebeaamunicationCleviaenCDR26 48 in its

2 e A ey T B S SO 48 4+, (e
a first communication device uses an Invite nessage

W th Bi ndi ng Update option to informa second
Figo BRI XURPIRE il CISSSR0R URBR JONR Gribod meatief hes. |
inféMtidie seen that if there are n entries inits
information table i ndexed by its address mappi ng
table, the first communication device will use n

P AR B0 e R RS Pl vt AL S5t
e@héeibl Fighe dwREn e LsONSgétt ré@si9e9RA IMlifd msssage with Binding
Update option, it updates the second address of the second communication
device (the current destination address) with the new destination address
specified in the Contact field (item 801) of the Invite message with Binding
Update option in the address mapping table, at where the current destination
address'matches the source address of the Invite message with Binding
Update option. In this example, the current destination address (prior to the
update) should match the IP address resolved from

‘destination.ip.on.connection’, which is specified in the From field (item 803).

Fig. 8(b) shows an Invite message with Registration option. As explained
earlier in Fig. 5, this message is used to support legacy Internet applications.
In this regard, the user agent uses an Invite message with Registration option
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In order to mnimze the anount of Invite nessages
wi th Binding Update option generated at the first
wa@ owosdseat i on device, the SIP Redirect ServerPOBRSGH®7/000027
ext ended for server-side bi ndi ng update support. In
this regard, the SIP I rect Server be ext ended
1§ BrstpE b i ryiBRg U RMEEH QYB O HRURICOR dBuets At
shB’wﬁdﬁﬁéﬁﬁs@E’C@g%c fwﬁﬁn w.ﬁd.éa@aqh%@bsdzﬁﬁ%ﬁﬁovwmm
Bi ndi ng Update optlon as shown in Fig
"F@?ﬁgeévltwggayatlmpmlw .ndi ng Update option may
contain the follow ng paraneters: (i) the newIP
address of the requesting comunication device in the

Asapigined egHibr (B At Fig 6 aﬁd'FIQtS ), & ﬁrs%@@hﬁﬁﬁﬁéatlon
.

to which the SIP Redirect Server send an Invite
dauiss aiges\an Invite Mrssgoeydt Bingiig Undammqmm informmmeecond

cBh AT 0,88 PR HBLbER AR hafe-Cl o8 s e
theregge ni argried in ke miematiotetaBieniatagedpy dseadelyesy mayping
t he Regi ster nessage wi th Bi ndi ng Update

-t eg,udtbﬂ %th%ni@ﬂalcéaﬁﬂ gevicejwilk usey inwite imessages yyithyBinding
L@?!%feeéﬁﬁ& in 6rd§Fﬁ5‘{gﬁdolﬁ? aff Bbﬁgltgd?@étldméé\ﬁ@érjs Ufhids hade

nessages w tion

esm@hsheohcmmeqmphsm sess|anelwitﬂ il P invite and register
nessages can be used. To regi ster a contmunication
device to a redirect server, a SIP register nmessage

I8Pt HiRifhiz& Be ngghf‘bpﬁ}lvﬁé‘ Mé%s%é@& ﬁﬁa@ %@Gum%pd%e

redlrectserver I nvite nessa
osllqm gen&ttaéedmttk@g‘eshmmmauenmwef the 84? Raldirebt Bgr\,@r

exenpl.ary.applicatjon sce osfort

i SR nOE for IR PR b0 bPRb" St n HEs rédird, B
Sﬁn FeAirbet S&rvef Infd\elle bRicrRied th Mgge?saismdm@uwsw @\ﬂant when

transacti ons becone nore preva ent and |nportant on

it reeeiyes ap ﬂBtaddneﬁ‘Seupgctai@ rrﬁatulgeat ¥isad Register messagemdth Binding
U})Q?at forVals I"Bﬁvr{ l'ﬂtrf d Exanpl es of security

protoco ¢ nd ures include firewalls,
proxi es and | PSec. An enbodlnent of the invention
| PSec is described as

ich.is adapted t uppor t
Tﬁgﬁ%xﬁer &S ag%m% é‘P&E\S, Upggipantiraimay Fangineihg fellowing
palPi&Ers: ) e nefld Pesiir88PBt 18 requesting communication device in
the Contact field (807) and (ii) a list of IP addresses, to which the SIP Redirect

Server will send an Invite message with Binding Update option individually.

The first communication device can also re-register its new IP address with its
SIP Redirect Server without triggering the server-side Binding Update event
by sending the Register message with Binding Update option with zero

content, i.e., without the list of IP addresses.

It should be noted that instead of using SIP messages with binding update
option or registration option, standard SIP invite and register messages can
be used. To register a communication device to a redirect server, a SIP

register message may be used. For obtaining an IP address from a redirect
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tabl e, nanely, the session identifier (SID) of each

session. A session identifier is generated for each
waeasioes1f or connection) and the session i dentP€1/86200%000027

exchanged between communi cation devices during the

i i ession IS
SShtih SR RIRiSFgh FRYTE ey 2081 BV8 Besrom Bay also be
used Iforaestatﬂ&kmghaaéemonafter address swapping is

carried out if necessary to restore the original state

~of the IP header used by I Psec. The source and
NERE SRRl FARCARaE Soo ool PR TR i lRe, en
addresses). Accordingly, an addi t:conalt haddress and
[ t r e source
L e e S T
traASHotioRs HedBme ﬁBP@ﬁI’é\%Iéﬁ’c%ngﬂH{ %ﬁaﬂ?g %mtgmétorﬂore

addresses with the correspon €SSEs
sequity eslategiderotanods and |ﬁeathaesl \MBéxe |htredaced tEheansslesiopn

seRY kafl ArdtElean g Touer e 24 sl g  sgianddBsec.
Aswaiidient B8R irbehtich Which |§%H§b@%r u?;ggﬁsiﬁ%%gééo be

in error due to the nodifications the 1l _
denciired asdfaliowse nessage will be di scarded However, it

is not known at the receiving side which first

addresses in the address nmapping table is to be used

Té suppdve IPBes aRlitidral barsmeRy M Stordd 'R $8RIPEss mappin
entifier isused here to identify the correspondin
tab%’ namely.ithe Sﬁéﬁ'P@s!@e'ﬁttﬂ%l(ﬁ@)tﬁkﬂa@h Sass@ndérsetS@Idw‘eldentlfler

ddres S
S B PP e NIAE T RER e ' i BRelcRaR RS
exebadged |betweemamimhmlcdit&)ri dRSdcedgtingthet &gn@m;smeew to
S on to. the higher layers of the protocol stack
e%a?f?‘gﬂhefsﬁﬁ?'ﬁé‘r nodi ficati on. The state of the IP
header is restored because the I PSec nodul e woul d drop

the | P packet with altered |IP header. The second
It iggpnted Matoviths RSen, ithe messepatisentapsutated vidtnami PSéy

?g&? gégger% %%i %ﬁ%é;g Héﬂ? ésrr@&dqttg‘onehc%stsarglot%&o?g ttflleo n
original state of the IP header used by IPsec. The source and destination
addresses in the IPSec header are the first addresses, and not the second
addresses (current addresses). Accordingly, an additional address swapping
needs to be carried out for the source and destination addresses in the IPSec
header. In this case, besides replacing the source and destination addresses
with the corresponding second addresses (current addresses) in the IPSec

header, the session identifier is also tagged onto the IPSec header.

At the receiving side, without a corresponding address swapping, IPSec
module will consider the message to be in error due to the modifications made
to the IPSec header, and the message will be discarded. However, it is not
known at the receiving side which first addresses in the address mapping
table is to be used for the message. In this regard, the session identifier is
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routers intercomunicate wirelessly, for exanple,
using wireless LAN in a nested network or ad hoc
woedtonosds12 | n t hese networks, the flat routing PerbGrQTE00027
may be used. In the flat routing technique, all nobile

raouyte a S| d
us&ﬁq}qr? %% Hi{%l?y es%oﬁé}@qé@h{ ind thlg r?‘%'n &I;szwgwﬁ nghtable in
oré\éhail@tlﬁﬁablé 6 ld%l@@ihtthé lkbAresppding firstmdsieessasito besswapped:
scribed_as follows. Accordingly, in this application

b@béﬂ@ﬂh@ IPaeabeadge from a nobil e network node may be
routed through a nmulti-hop route via nobile routers,
before it is finally routed to its destination on t he

Aftarttee tRSeo headerisathhavedilyi the IR8eborodide vivekm e$$age is

pasastioneghe idren sermap e RiRE ek W el B
m&'@er q@,{l on addresses of the nessage may be changed.

in order to support this application
scenarlo after address swapping is perforned a

TSl 8 hodP Mo ey o rce R YA Tt Mofuie vgh dro

th%_ g%eRéte\ﬁltwfaltéﬁé% messag, header in the nessage. The
irst nessage header is used by the routing technique

(and may be nodified accordingly) in order to deliver

TrieSetecep ioatary s b TPLP to il tE it Nt eRy oo

rolfe?s 85 LBEJ (PRbEEThMANRZEDE BBvREPII thib s&rtarib, hibbile
carried out as before usi ngﬂt he second nessage header.

rovirs interpemmueicatewiralessiye ks examnle.sing w@mm@w a

nfEE PRtk S 8 I SERRSE gt e Rl Rl -
tedl&?nﬁaé?n?w gesd) l’mfthe ifak ﬁmdlr@d:ealhmlqugyalbmabdd gotiees aren
wi t hou epartin romthe t f ot
P e e e i T
t nfiad
m%%%@”gnﬁ%%Pgﬁﬁ?a‘ﬁtgeé;“%ﬁﬁ’ﬁ@gﬁﬁ%@?aﬂ?ﬁean. i
folawsls.r ange of equival ency of the clains are therefore

i ntended to be enbraced. In this docunent, the
foll owi ng publications are cited:

Accordingly, in this application scenario, a message from a mobile network
node may be routed through a multi-hop route via mobile routers, before it is
finally routed to its destination on the Internet or on another mobile ad-hoc
network. It should be noted that while being routed through a multi-hop route
via mobile routers, fhe source and destination addresses of the message may
be changed.

Therefore, in order to support this application scenario, after address
swapping is performed, a replica of the message header is taken and added
to the start of the message. This means that there are two copies of the
message header in the message. The first message header is used by the
routing technique (and may be modified accordingly) in order to deliver the

message to its destination. At the receiving side, the first message header is
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sendi ng an address request nessage to the network

agent device using the address of the network agent
walenwosssdet er mi ned to request the second addr eBGT/SG2001@00027

second communi cation device. 5. Method according to

mw 4, wherein the address request nessage i s sent

t is determ ned that a conmmuni cati on connecti on
to the second comruni cati on device could not be

est abl i shed using the first address of thesecond
VWherhrisigladmerdsr device or a third address of the second
comruni cation device stored on the first comruni cati on
device. 6. Method according to any one of the clainms 1

110 5 Ahesthbd fértearfaniittingadstila g affirkheraftPRétion device to a
conmuni cati on device and the second address of the

sgeivhecaicatioa deyical epnisisiiee addr esses of the sane

pr ot ; cear di o.clai.mb

her SEerEBR mefeadl vIReBrFE B Shd Bl Rn o g
trdasmittechfoctht ke cong eothnadttlcgison aévitdanderddstination address,

communi catjon device are network | ayer addresses. 8.

Met h88sEalIdR hiEstesldeess of the sprendicemmunicatian daviee @sshe
d8kti Aiﬁ,nsﬁbqgﬁsﬁgqﬁ@ﬂg&g gn device and the second
ad of the

ress second corfmuni cati on device are 4
| nt edetrmitiing acssgcontiRddeskly efsthesectnd iehimaniaation devige,

to any one of the clainms to 8, wherein the fjrst
addr BEPPYI9 ﬁ}?ef%@ §s¢ 8 pecandgpraepnicatios deyjssda the

s%&@@d@r%%@ B trROsE &m hﬁﬁicr%ﬁﬁﬁ g‘%ﬂ@%&‘oﬂe@%\ﬁﬁgﬁon

evice by a unit of the netwo
agdressdomidpetroessagepm@adof the clains 1 to 9, wherein the

o AR 1 TesBoan HoRaLAE SPEs A tess Qthe Rgoond
cOorRARMcARMALICRAS tHe d8Mtind8iohadReRSriie Hé%ségé.ond

address of the second communi cation device by del eting
the first address of the second communi cation device

fro .nserting. . S f
2 he. MedBSARMRAOLAAE P PR 1 BEPRDG S EELERFodipy
udiby lrodaddress diappidgtabledi m 2 or 3, wherein the address

mappi ng table conprises a correspondence of the first

address of the second
3. Method according to claim 2, wherein the address mapping table is

stored in the first communication device.

4, Method according to any one of the claims 1 to 3, further comprising
determining the address of a network agent device where the second
address of the second communication device is registered, and
sending an address request message to the network agent device
using the address of the network agent device determined to request the

second address of the second communication device.

5. Method according to claim 4, wherein the address request message is
sent when it is determined that a communication connection to the second
communication device could not be established using the first address of the
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conmmuni cati on devi ce and the second address of the
second conmmuni cati on device. 12. The nmethod of claim

wdgo7meeiei n t he address mappi ng tabl e furtherPCT/SG2007/000027

conprises an index to an information table, wherein

seb 8 pERRIIGAETRICE bhe 1S 0GRS TR ARG S8hORT, 0%V e
coimmilgnicatich ddviee stirbd dndhe Firstioommunieatien delvize. addr ess

request message i s sent according to a call control
protocol. 14. The nethod of claim 13, wherein the call

6. CONfigthod %%EQ&%V%{rcia@g grr\]? bPthe'Q8inieY '?8§éWhe?éiﬂitﬁ% first

whereli n the net device is a ssion

adtressi aftthesePoind comimuréchticecdevies ard tliSkEedB) add@ss Tfithe
net hod of c¢laim 15, wherein the address request

sefiged Sqwnutealion dice PraidiesSeor e Some PRIRGdaYe
claim 16, wherein the address request nessage is an
SIP Invite nmessage with Bi nding Update option. 18. The

7. met Method agagrdingetootlainh 6, wherais the fikst addradserfdha sehend

cobirs TS8R Tod S5 ROGebS 35S B ommepston
dedRire hetddrk IdP6r amireeskPf claim 18, wherein the first
conmuni cati on devi ce and the second comruni cati on

device or both are nobile radi o communi cati on devi ces.

5 20 \FeBoRARYEL ELBT Pne D84 = Bt pocons
coleivirficatin devibe ane th®Betendhdiess of #is seedndlt@hiinication
assi stants or_portable conputers. 2 1. The nethod of

deyigp asp ntgrnatirotacel (1E) adeleesses. furt her conpri sing
encapsul ating the nessage to generate an encapsul at ed
nmessage conprising the nessage by addi ng a header

9. compidtbodhgctdreirig tosanyeoitk eftheodlaines $¢o 8nd/herein the first

adé%%u Eﬁ%{slggg géligéglq?%tg%zé%i gat féa"gagggé ?os a1ef gercotnge

address of the second communication device by a unit of the network layer.

10.  Method according to any one of the claims 1 to 9, wherein the
message comprises the first address of the second communication device
and the first address of the second communication device is mapped to the
second address of the second communication device by deleting the first
address of the second communication device from the message and inserting

the second address of the second communication device into the message.

11.  Method according to claim 2 or 3, wherein the address mapping table
comprises a correspondence of the first address of the second ,
communication device and the second address of the second communication

device.

12.  The method of claim 11, wherein the address mapping table further
comprises an index to an information table, wherein the second address of
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mappi ng the first address of the second conmunication
device to the second address of the second

wa@oonroggsent i on devi ce as destinati on address fpCT/8GE07/000027

encapsul at ed nessage in the header. 22. A

th&§ EhhRMEREN ViGN BN the ‘ﬂﬁéﬁﬁgﬁorgﬁdb‘?é aktdHing
unrt generating a nessage, wherein the nessage

to tlenimdiexes data to be transmitted to anot her
communi cation device and a destination address, an
associating unit associating a first address of the

130t hathCRABTAYY SradiAiRN4 ARMEIh AR Alred8 Poh Ut intissagdie Sent
for the nessage, a determning unit deternmning a

acsewiingltmddat contsdl priokoasd.ner conmuni cati on device, a
mappi ng unit mapping the first address of the other
comruni cation device to the second address of the

140t haheCABTROY Sradiaifn1 JovherRirdhel &l clstitidl PRdtoesl isEIPess
for the nessage, and a transmission unit transmtting
the nessage using the second address of the other

162 0TA SRR FialdIFuieTbREk BB RISV § Shaen
Initiaticri PPOOBOIMREEF ISty (SEPIRG)e second conmuni cat i on

device, conprising generating a nmessage, wherein the
nmessage conprises data to be transmtted to the second

1T P P e BT i S B et AR 1 B

SIPHavikonmeseageldr ess for the nessage, determining a
second address of the first conmunication device,
mappi ng the first address of the first communi cation

17devitgR ﬁ\@tl’h@eo%géiﬁp is aHHE RS addiess iré%gesst essage is an

conmuni cat1 on Ice as the source addr
SiRdegteymesaage with Binding Update option.

18. The method of any one of the claims 1 to 17, wherein the first
communication device and the second communication device or both are

radio communication devices.

19.  The method of claim 18, wherein the first communication device and
the second communication device or both are mobile radio communication

devices.

20. The method of claim 19, wherein the first communication device and
the second communication device or both are mobile phones, personal digital

assistants or portable computers.
21.  The method of any one of the claims 1 to 20, further comprising

encapsulating the message to generate an encapsulated message
comprising the message by adding a header comprising the first address of
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transmtting the nessage using the second address of
the first communi cation device as the source address

wo evo7gB1message. 24. The nmet hod according to cPei/RGAB7/000027
further conprising storing the second address of the

i [ ' e nt, devi ce.
tye S8borkP SR RSB0 e B OB Tl A s SE R ng e
ehcapsulatetmesssade Mhdenéssaqeequers]ti ng, b)é sggdl ng af

regi stering, ness conprising the second address o
the FRERAING Kieh{ieT B4 esn aidte S6cansl eBMiEGHIoR dayiae to the
' . of ' o
S o e B SR CoRHISRiGR I, a5 HShination gedress
fardhe encapsulatBicemessagalindthedtedideg. t o cl ai m 24, wherein
the second address of the first comrunication device
is pre-stored on the network agent device. 27. A

200MMRiceAInHICARH d6vics EBMpiEing a nessage generating
unit generating a nessage, wherein the nessage

conpAinessaget genasatieg unigenetatind & measagéenherein the
[ ' devi d ,an, . .
i RYP by an Bt ECnE MarEmited i p dthG G R0 nadipationetevice

ap@Adustpatio®AddRgsce as the source address for the
nmessage, a determning unit determ ning a second

addr a8 @sgecigtiag voihasapeatinga fiushaddress ofithepdthgr uni t

' ey f.: f ot cO ni cation device
BRI oty BIEUEaRlon SRt Pah e MiessaPte. as

t he ac¢tereniniadratisddterminity He8669¢ adarsbsdfthaogErt ting

unit transmtting the nessage using the second address

CONMKUCHIGMARYI®Rt | on device as t he source address for
5 AR08 P b SR 8 oyt
devce tal treosenomidcaddress detHecather comm wiicationadesiios ag tife
dgseusnsa%g%’ad\gpgsrse.orr] tﬁeh %ergggsg,gaendc onprises data
a transmission unit transmitting the message using the second address
of the other communication device as the destination address for the

message.

23. A method for transmitting data from a first communication device to a
second communication device, comprising

generating a message, wherein the message comprises data to be
transmitted to the second communication device and a source address,

associating a first address of the first communication device as the
source address for the message,

determining a second address of the first communication device,

mapping the first address of the first communication device to the
second address of the first communication device as the source address for
the message, and ’

transmitting the message using the second address of the first

communication device as the source address for the message.
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transmtted to the second conmuni cati on device and a
first address of the second conmuni cati on devi ce as
walemwiosatit on address, deternm ning a second addr BGESG1007/000027
t he second communi cati on device, mapping the first
address of the second communi cati on device to the

second address of the second conmuni cati on devi ce as
24t he Tthesmithatd awcondidg és ldimr23, Hertherscsogerisieg. A

e e o OB e FubSEE g el
ne?{,%ﬁ( éda%-g%@v[cb_ed to the comruni cati on device and a
I rst

_ dress of the communication device as
destination address, determ ning a second address of

t he _.commupi cati on ,.devi ce.. ping the first address of
2% he @Wﬁ%&?ﬁ?'&gy}%@d@?‘gﬁ&"ﬁw&% address of the

COMNE iest IcoRitn ASEEEGh B8ViEE PeQ@Sdtingaby eBnamdrLrsyistering

the message. 30. A nethod for receiving data )
messagentanpiising the aegandsaddreasohihsalinsbeormewinieation device to

o SRR BT BeFhL e IBAG 0 E P LU B b Rrfaton
dehicR8 Btdredri el iBwBACAgshtawaei cati on device and a
first address of the first conmuni cation devi ce as

source address, determ ning a second address of the

2" S BOPER SE RS 4 2R i ehtagdisare

firgdsbremenihtibh eeliceds peostored oatthe metievikcagerd devize.
source address for the nessage. 3 1. A conmunication
device, conprising a receiving unit receiving a

s R R meRmamg el S2LS

addreesességagentmtingamihgessaiinga desssageawherrinee
mgggﬁrgeﬁiﬁ?cg‘ggﬁ%r%n%@: tg g>eatrasr$s%)iﬂgd %j %rn% Ser%%n%rﬂ&ni%%ﬁt% device
and a source address, |

an associating unit associating a first address of the communication
device as the source address for the message, A

a determining unit determining a second address of the communication
device,

a mapping unit mapping the first address of the communication device
to the second address of the communication device as the source address for
the message, and

a transmitting unit transmitting the message using the second address

of the communication device as the source address for the message.

28. A method for receiving data transmitted from a first communication
device to a second communication device, comprising

receiving a message, wherein the message comprises data
transmitted to the second communication device and a first address of the

second communication device as destination address,
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mappi ng the first address of the other communi cation
device to the second address of the other

waeoonrosgsent i on devi ce as the source address f orPCt/k€2007/000027

message. 32. A nmethod for transmtting data froma

f T St SR n‘g'acé‘ééo?ﬂ Q@d"%? of ﬁ’measéc%%a%n?ﬂ\l/]\ﬂ?é%'tlﬁﬁtd'e‘?lbe

devi Ce, risSing gene erein
nres Wm@ﬂm fis¢ addmdsa df dhé)eed;mradwommwubatlont deviceetooting

tign d da . .
R P T S R

adPF@ssff’oF‘ ﬁ]%ggg@écatl on device as the source address
or the nmessage; associating a first address of the
second communi cati on devi ce as the destinati on address
for the ness %&9{1 terrri ni ng.a second address of the
|

2% i r Y CUDMHING IFeFPER™H er i ni ng a second

addreggeRing HiSit ?&%ﬁ%ﬂﬁ% BB R WHEReifeHE ¢S domdprises
the first address of The first conmmuni cati on devi ce

daia transmiéteskiodhe cemmusisation dadceiansta fisstaddiasstafdhe
devi ce as the sourge.. e r. the nessage, nmappin

COFHB“‘P'P?@?“ dadress %%St'?%gé%égg{%%ommni cation devi ceg
W t f&!e‘té‘r%uﬁﬁﬁ%@ﬁe@ﬁﬁ! 88dre8$ of e semAnNicxlioMds Ve, i on
device as the destination address for the nessage, and

t r aneAPRIng e firsd apdressyd the icAmMwRIcCLARVIERI K e segond
oL SHTNIGER 00,5 e sl o ange it g
m&ssdgee as the destination address for the nmessage.

30. A method for receiving data fransmitted from a first communication
device to a second communication device, comprising

receiving a message, wherein the message comprises data transmitted
to the second communication device and a first address of the first
communication device as source address,

determining a second address of the first communication device,

mapping the first address of the first communication device to the
second address of the first communication device as the source address for

the message.

31. A communication device, comprising

a receiving unit receiving a message, wherein the message comprises
data transmitted to the communication device and a first address of another
communication device as source address,

determining a second address of the other communication device,

mapping the first address of the other communication device to the
second address of the other communication device as the source address for

the message.
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32. A method for transmitting data from a first communication device to a
second communication device, comprising

generating a message,

wherein the message cdmprises data to be transmitted to the

second communication device, a source address and a destination address,

associating a first address of the first communication device as the
source address for the message,

associating a first address of the second communication device as the
destination address for the message,

determining a second address of the first communication device,

determining a second address of the second communication device,

mapping the first address of the first communication device with the
second address of the first communication device as the source address for
the message,

mapping the first address of the second communication device with the
second address of the second communication device as the destination
address for the message, and

transmitting the message using the second address of the first
communication device as the source address and the second address of the

second communication device as the destination address for the message.
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