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f e present invention will be understood from a
consi deration of the acconpanying description and

ngs wherein |ike el e designated by I|ike
ﬂﬂﬂ%Qals and wher ei n: 3%@95@$§g}e 1 is a system
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wherein the handoff process is effected employing optimizing routing mobile IP-
(MIP).

[0006] BRIEF DESCRIPTION OF THE DRAWING(S)
[0007] The present invention will be understood from a consideration of the
accompanying description and drawings wherein like elements are designated by

like numerals and wherein:

[0008] Figure 1 is a system diagram of the interworking approved
Scenario2;
[0009] Figure 2 is a system diagram of the interworking approach to
Scenario 3;
[0010] Figure 3 is a system diagram illustrating how to achieve Handoff

with this configuration without any changes to WLAN;
[0011] Figure 4 is a block listing of Handoff Triggers;
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[0011] Figure 4 is a block listing of Handoff

Triggers; -1 WD 2004/023249 PCT/ US2003/ 027506 [0012]
wo-@ue3289 i s a method flow illustrati ng gener aPCT/US2003/027506

handover scenario (with target HLR/ HSS access);

[0013] Figure 6 is a nethod flow illustrating general
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term nal s which can be either physically separate
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The invention may be utilized by terminals Whlch can be either physically

separate entities or separate logical entities that are encapsulated in a common
enclosure.

[0019] The invention is based on the user (service subscriber) initiating
handoff procedures between the two terminals. The subscriber may initiate the
handoff process based on network solicitation (e.g., the network advises the user
that WLAN coverage is available in this geographic vicinity) or based on
unsolicited action by the subscriber (e.g., the subscriber is performing a
transaction over WLAN and decides that he needs to leave the WLAN and
continue the same transaction on his UMTS terminal).

[0020] There are several mechanisms by which the user initiates an
application based handoff. For example, the software session (or the terminal

itself) may include a button that triggers initiation of session handoff procedures.
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continue the same transaction on his UMIS termnal).
[ 0020] There are several nechani sns by which the user

WO niotioz2¢s an application based handoff. For PXEDE1083/027506

the software session (or the ternmnal itself) may
include a button that triggers initiation of session
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[0022] éetti%g f%rt% the présent Eilm(/jen\‘cviotn in greater detail, and with

reference to the drawings, Figure 1 represents the present state of the art
wherein a personal computer (PC) 10 having a WLAN card 12 is capable of
communicating with an access point (AP) 20 of a WLAN 19. The WLAN has only
limited access to the 3t generation partnership project (3GPP) system. The PC
10 communicates with an internet protocol (IP) network 24 to send and receive
messages. However, PC 10 has access to the 3GPP system 25 only for
authentication and billing through the AAA function 22 of the WLAN AP 20, the
AAA function 26 of UTRAN 25 and the HSS 28. There is no capability of a
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reference to the drawi ngs, Figure 1 represents the
present state of the art wherein a personal conputer

W@ BOy/014havi ng a WLAN card 12 is capabl e of PCT/US2003/027506
conmuni cating with an access point (AP) 20 of a W.AN
19. The WLAN has only Ilimted access to the 3rd
JRRE6ELE BBLRANIIE 16 Bh aRfid ekt useBERITpmSWH (M) 15T Meh Repability
10 communi cates with an internet protocol (IP) network
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initiation may be solicited by the network (branching to S3) wherein the network

informs the user that the network, for example, a WLAN, is available. In the
case of an unsolicited handoff trigger, the user may initiate the handoff (HO) on
his own. In either the solicited (S3) or unsolicited (S4) handoff trigger, the
handoff is immediate.

[0027] An HO may be performance-initiated (branching from S1 to S5)
wherein initiation may be based upon a power measurement (branching to S6).
However, WLANSs do not presently support a performance-initiated HO based on

power measurement.



[ 00261 A handoff procedure is triggered (see step Sl)

and nmay either be wuser- initiated or
wpEesohorizence-initiated. G ven a user-initiatedPdiEnsENI/027506

(S2) the initiation may be solicited by the network
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g ni cati ons system (UMIS). Upon making this

de¢idron, the subscri ber operates a handoff button B
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UE 15 shown in Fig. 3. If there is a connection, the routine branches to S15 to
initiate a confirmation process ensuring the connectivity of the other terminal,
for example a UMTS.

[0032] In the event that there is no connection between terminals, the
routine branches from S14 to S16 which asks the subscriber to confirm that the
other terminal, for example, the terminal in the UMTS system is on and is
connected with system B. The routine then advances to S17 to inquire if system
A, such as for example a WLAN, has any information regarding the target triplet
which includes the ID of system B, the ID of the terminal communicating with

system B and the IP address. In the event that system A does not have the

5-



list of option target systens such as, for exanple,

WLAN, CDVA 2000, UMIS, etc. (S13). [0031] The routine
w@owanzegd to S14 at which tinme a detern nati onPCHURRIE027506

as to whether there are any connections between

termnals, such as PC 10 and UE 15 shown in Fig. 3.
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[0036] Advancing from step S15, the necessary information regarding
connections to the target system are retrieved at S19, the target information
either being obtained from system A (S17) or from the target address information
provided by the subscriber (S22). The routine then branches to S23 wherein the
target system may be contacted for information retrieval, verification and
authorization. Thereafter if the appropriate criteria are met, the routine
advances to step S21 which is substantially the same as corresponding step S21

in Fig. 5.



connection to the system A or to continue operation.

[ 00341 Figure 6 shows a generalized HO scenario in
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sinplicity, only those steps which are not shown in

Figure 5 will be described in detail. [00351 Steps Sl11
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ensure t termnal intend to conmunicate w
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s\L&iaNxﬁ;ﬁM@ ewPrsmafb détarthine mhérm]aal {sorMhBL HeS evdne that the
as | n

ormatj on reg%r?dlngﬁj; target trlflet
teranipgkistons Hhg roufime yrne Sehtredatarrgine if hepmaé:ket data
protocol (PDP) is active. In the event that the PDP is not active, the routine

branches to step S34 to activate the PDP context and thereafter obtain the IP

address (S35), followed by performing the re-routing process (S36).

[0039] Returning to S33, in the event that the PDP is active, the IP address
is obtained (S35) and the rerouting process is performed (S36).

[0040] Returning to S31, if the terminal is not on, the routine branches to
S32 requesting the subscriber to switch on and confirm. The routine advances to
S37 to determine if the confirmation has been received. If the confirmation has
been received, the routine branches to S39 wherein a predetermined delay is

provided before the target system is contacted (S30).
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informati on, the routine branches to step S29 in order
to obtain the system and/or termnal information from
W b@4p2daseri ber. Returning to step S28, the rRUI/USH03/027506
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mtbfmatt&ﬁ jthe rhﬂﬁn@&%ﬁhch@éiﬁlséﬂQO obfaih BEe @%@ém&&%ﬁlaﬂand/or IP
been eceived, the routine branches to

81“8?‘?%0% P the sHbRREbete Il%gpllilg baskoto §44. béWbele thhetarget
LabARL L SY B AilaBlL %%gﬁ%fglgrg és to §4\’é@vt' ecz)'géélcpnzéa ﬁSS in the

PCT/ US2003/ 027506 e even
ERATP isheomitagved. sTh@routmee;hm ddviries to8d6 traletbrmiteithetWLAN

HO
S0 0 P S heb B0E o S B

B4T aegasdtinggthd @Qﬂsﬂ‘lb@ﬁ tb hetived e IEANS térﬂhhhptaﬁé confirm
when t he subscrjber makes a decision to transfer a

achvadion. s dk sthguld bgrmatret Shpt gemiSHN {ssahstantially identical to
tIeEDBhiRl stédg Nﬁ%ﬁ Showh I?I?F@p%rﬁfﬁm%ngnﬁ c;f‘%ﬂeéjeusrtepsgls shown

the Current sessi
by placing "(S32)" adjacent to step S47. Steps S48 through S50 operate in

substantially the same manner as steps S37 through S39 of Fig. 7 and are shown

with the associated equivalent step number of Fig. 7 in parenthesis. Reference to
performance to steps S48 to S50 should therefore be made to the description of
steps S37 through S39 set forth above.

[0045] Making reference to step S50, the HSS in the UMTS is contacted
after a predetermined interval (S45) responsive to completion of step S50.
[0046] When the WLAN terminal is identified as being on (S46) the target

IP address is obtained (S51) and the rerouting process is performed (S52).



wher eupon the subscriber is invited to select the

target systemfroma display provided to the
waamgoei2ber and is further alerted to assure tPer/US1083/027506

termnal to be connected to the WLAN, for exanple, a

PCwth a W.AN card, is on and connected to the W.AN.

4] Th ithout
R o BRSNS WIS
ipvantorkingt tMekidyTefemese rtot Figawe 9, h@:epgrs;i@[ through S43 are

i ?ﬁ%@aﬁﬂt&?ﬁﬁé ‘géjr%ésrflﬁ% : an e(Pls %bl on u1g¥lo m3;g E&%hrﬂn blfire 8

:ﬁ@f&éﬂeﬁ@é shd1@pk Bgaciéa}’é%hb @eﬁﬁ)tlo‘ﬂytﬂ"l‘ﬂhéslé&:oi‘mgmdmg steps as
information is available, the routine branches to S45

sehéoshpbave-he HSS in the UMTIS is contacted. The
{0@#% EZI t !i‘l? @h@gy(%ﬁctﬁ%t he @ﬂ/ﬁfg ﬁoééq{cﬁ'}fyv@ %hé ltdal%gﬁmmtlon,

i'S On e event the WLAN term n i s of
fhegrogtaink bearehantitep Sé4 whdch is eqb@amml@y sitslog G cwréspending

to act.i teth W.AN term [ activation.
step dAdn g%ﬂﬂ%ﬁ%ﬁ‘ddﬁ%@t@f@ﬁe@ %tqh%‘f‘?-m ly
jodgaf i cal BiRe tHOE I?WMmﬁﬁﬁébt&ﬁ%dﬁm\Muﬂlﬂe Ftag]_.chas to S53

and the identit t hese steps is sho [
to(S3yct thel Jt@lfg@h¥P eddzessp Therxistergesofghs I?rﬁd}éa lgghecked at

%’%}e) §% Ifgg‘@ céﬁﬁéﬁm&%& élogltyragsg gﬁlmm\%’m&ﬁanﬁroéés%%éﬁ)}med
E5B0. CIrﬂﬂﬁCéVeﬂwﬂ}Mﬁ b(ﬁ[ﬁrnszﬁmn Iasdus beerd reepiyed, thee moutine branches

! egﬁqggg%afwgg %%ﬁg%mg%{% Srmng cg‘:cfmd;]tﬁ%ghde 1f1§ormat10n
H:T’le&:g éte #)B HaNg megﬁgve%ﬁ)‘i'm@@r LAY sp\858, e tle blidirthtion is
erence 0 ste he HSS in the UMIS is

wntvadtfé)@ roufine #h@ ImeaghesciombAemdithe spwtine yetumys to S43. Steps

s\%% nSI ﬁ]e%éﬁoare aga 1? tr%ﬁ%tg& aﬁ&q éc?% gv%rhd %&@%nﬂﬁﬁ&ﬂﬁi’s not

f@éﬁz@ﬂ (Sb5), adidr ¥ss id theokdcand eniql(lmjﬂleatodtmh drapelmstatngp7 A

process i 52 WD 2004/ 023249
W@WWGG@P%&&@%“T et ial@@‘ﬁre 9 shows the scenario

for HO from UMIS to WLAN wi t hout i nterworking. Mking
reference to Figure 9, steps $40 through S43 are
substantially idéntical to cérresponding *st eps $40

t hrough S43 shown in Figure 8 and reference should be

made to the description of these correspondi ng steps
as



set forth above. [00481 In the event that the UMIS

does not have the target information, the program
wheaaokgd t 0 step S44 which is substantially sP@T/US2003/627506

corresponding step 44 in Fig. 8 and the description
thereof is set forth above. £22]§%|1 Once the target

informati on i s obtained, t he ne branches to S53

g target | P address. The existence of the

wgaﬁéd‘?%s%dl“sg checked at step S54. If the

conf ilr mat Aametwdpios mwém(gssh)md@fﬁ €H0p et eeryfiprtorelsgecond

e OBE LS8y 0 AN LBl GBI B1y e

deBSEd SyrdterhBes88 B ST tRBindItbdibg leﬁféiént &rom Eizald smomhtbrmmal
provide informati on that these sé

e

séd fivstispeterppaving p tabgiologh standaed Hiin gridgoond system,
L& hafr Phedd
TR -
@ggirisingpeat ed and in the event that confirmation is

The Bt At arain) 1erihe SReRGspf T HOM spit sqeond
i‘,& ﬁ?ﬁf&&%% 2rent Ses¥BnAPEH L4 sTHEEMIS2003/ 027506

is clained is: 1.Arrethodfor (gldlna%
a haridof f alestingisbe fisertermingl tapaswedbatitheger mdl 15 on
m nal s t Lgured for comuni cation
c{]r? cfoppg?teg%g%esééeggiﬁ%Sg&gﬂéms said first term nal
bei ng)di f iggeiningfif thwa ﬁmtelystemdms ﬂmrmnnaitlon mﬁumnertmnst

system having a t ndar d, di ff.

sai d BecoRl? %Wéﬁ?ﬂpﬁa‘g‘%g%@lﬁ g £5°0Rt yBI 1]é%u %%brponnectlon

Qieb L8518, anidt er net protocol (I P) addresses,

conpri si ng a) said first termnal jnitiating

request f onitEting® regowdngipeasesri SR RISCRP Frgma’sald first
urre ses i.on the

et S RRp iRl deplhBlve W HRER e ol of
b&eofd termichal P addreest ed to the second system c¢)
inquiring if the first system has the connection

i nformati on;

2. The method of claim 1 wherein step of obtaining the IP address of

=

the second terminal further comprises:

checking existence of said IP address.

3. The method of claim 1 wherein the step of obtaining the connection

information further comprises:
obtaining the connection information from the subscriber in the event that

the first system does not have the connection information.

4, The method of claim 1 wherein the step of requesting connection

information comprises:

-10-



d) obtaining the | P address of the second term nal
fromsaid connection information; and e) initiating a

WO ergi2i2ny process of said current session froPCEEEZ003/027506
first termnal to said second term nal responsive to

recei pt of a confirm of, t S d.term.nal |IP

nddr eBatning the Shutehb D oferiatnill AT oRAREES opse with the
gggoﬁa@ U 8Qnd, he I P address of the second term nal

urthef conprises: checking existence of said IP

agdress 3. hThe met hod of claim1l wherein the step of

obt ai pi ng 4;he ¢ e | .

conpr ses’f ﬁhﬁnf{t? e %:E’)Vnrhnec oﬁqﬁﬁ{%ﬁérg‘f?{oggt?n%%alsare
Eéﬁr&t&ﬁﬁép&ﬂen&@nhh@sevent that the first system

does not have the co ect f L4 T ;
ot o of BAGRRIDAEIERS FHieTSpaedt Sl Saiopgerminals are

g)gw%hh%f HoRERI WRhiPR SRR GR¥surd 0 WO 2004/ 023249
/'U52003/ 027506 obtaining the system|D, term nal

ITE and Ithaddr ess for use with the second system 5.

e t hod, of I i.m t

Lorm et e PhetBad i08 rodRE iohdifort (HOT bANEERIHAPGInd second

?ﬁfél@sé ?éfrnﬁhﬂls rI}eEpé@bﬁlélgrl toriflpeiréd ot canchunéediveh with first and
ermnals are ogical entitjes d t hi .

SeRandsF e said R HHaEm IR bﬁir@,glgg%ﬁ%}e afr%’/umlarﬁ?lé Fgm%mﬁml

Q&l{d\,ﬁ%PS}tét réthggﬁ% ateeh ﬁogﬂ‘ét‘éﬁ!i%%ﬁhﬁ'@xreﬂt A8hSsaid second system,

respective gure fOor conmuni cation with first

and respechivkly ystestified shy ddifferant indemietapraiesalg(IP) addresses,
different fromsaid second termnal, said first
§9%8PEitavi ng a technol ogy standard different from

sai d gpconhis ¥ikietarminfidint@sHeg b Mefuyst fherin HiCeth kyid second
di fferent internet protocol (1P) addresses,

seyminab Angng £ cuarend sessien Wity said £rst systemy i ng a

requegt T ofeAf HRel st BlrthiREEQhsure that the second terminal is on

and is connected to the second system;

c) inquiring if the first system has the connection information;

d) obtaining the IP address of the second terminal from said connection
information;

e) confirm receipt of the IP address of the second terminal;

f) instructing the second terminal to switch on and confirm if the

confirmation of step (e) is not received; and

g) repeating steps (a) through (e) responsive to receipt of the
confirmation requested in step (f), and

h) said first terminal to said second terminal responsive to receipt of a

confirmation of the second terminal IP address.

8. The method of claim 7 further comprising aborting the HO

procedure if the confirmation requested in step (f) is not received.

-11-



termnal during a current session with said first
system b) alerting the first termnal to ensure that

wo b@4peeend termnal is on and is connected tRCT/082003/027506
second systenm c) inqui ri ng if the first system has

t he connection |nfor obt ai ni the IP

addr e%s of l%erf@e’él@éld’ﬁ #‘ﬁ@erfc@@ﬁi‘@% tt"&"ﬁﬁggf‘?gppmcess

Hﬁfﬁg ot @ of f@c’éﬁ%@'dﬁhr&f thta'?@péa%e@ﬂ@ff@ﬁﬁaﬂcfe of step
econ term na instructing the second

fornmnal to switch on and confirmif the confirmation

of step (e) is not received; and g) repeating steps

(a) through (e) responsive to receipt of the

conf i 101at i Dindthed €st pbviding belpar(doff (FEDUbétivesaifilst andtsecond

termnal to said second termn responsive tor
SR Leless IR A A PPN o TR o Qaog M Eotet and
?%cogggy i éggfﬂf fifdt@bfhinal Weledife e frSth NG iR B NErminal,

ure i f the confiTtmation requested in
smd;ﬁxfst syswn heyingseckedogy @&nmdzﬁﬂem@?ﬁﬂﬂ@ald second system,

38 #{?Ssé f(s) % 7&%‘%}8 g(li hlg] Ie—%ﬁe elsns br uertlal n(}tg(fol Ui el ddresses,

eobiikimt i on is not recei ved during the repeat ed

pertormance of step '(e). .10.. A net hod g&V{dI ng a

hando®¥ ( Hajd @é%fv\fé%"@m?]r%]tlt%wag SctegHest sto said second

i ni cation

B e B P e i

bei ngbi f falestinig thredimst tirthipeltoramsties that ahe second dermingd is on
t.em havj techn standard different from

?ﬁﬁds E@Bl?ﬁjﬁ?%sgtg?gpgﬁfc n%r?é'g{e%’pect ively identified by

di ffepent inghRIMei thE Bir&tcFktenh Bhs dfdlépsetion 1nformat10n

conprising: a) said first termnal injitiating

requedt f oronkarting a bowagisgbaaihsrgervies (EPRAID %Pdi‘i |ﬁH§t gystem;

currepf s (foz?%% JHn%@r'n%t ?)Htﬁﬁol $15 bR esR)of BAEEdcbAd terminal

the fiI'rst to ensu the second term nal
irespomsive to confirmation that the second terminal is on; and

f) performing the rerouting process.

11.  The method of claim 10 wherein the step of obtaining the connection
information further comprises:
obtaining the connection information from the subscriber in the event that

the first system does not have the connection information.

12.  The method of claim 10 wherein the step of requesting connection
information comprises:
obtaining the system ID, terminal ID and IP address for use with the

second system.
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and is connected to the second system c) inquiring if

the first system has the connection information; d)
w@emwkazing a hone subscri ber server (HSS) in Bei/usS2003/027506

first system e) obtaining the internet protocol (IP)

address of the second. termnal .responsive to }
cont i Kt i Bhe Tehot Helaim bhmhersind Rkt ang secanstepinals are
Eﬁﬁiﬁﬁ@hﬁgﬁggﬁﬂﬁqhgwﬁ%ng process. 11. The nethod of

a

I'm 10 wherein the step of obtaining the connection
i nformation further conprises: obtaining the

connecti onyl nf 0 [ gr he.subsgrj ber, in t .

cvent ThnarThd wEUT Rl PLvhaG T HRS At A5 spfbuld Frminals are
CEEE Ehtidies hotisédRithem a cddmothéndi®@ufed of claim 10
wherein the step of requesting connection information
conprises: obtaining the systemID, termnal IDand IP
addr egg 10 Wihh ot R8dins SCARSH Y BT OMbetwleen st and second
50041 833246 HEPP BB §mR LRI GO beteenthist and secon
Hirelber rmithle fespetivaly codimmed tfer npmatunieation with first and
separ.at e, i ndependent, enti ti.es. The. net ho | ai.m
BSRRREV Bt R8 1t B At PE AP 8fosf @final,
@RAid fidse Sy HOMIRFiNY 4 tdcAnalogP siaatafIdiffosnt fromlsaid Aecond system,

met hod for providing. a handoff (HO between fir a
Sedonepeakivay cilent s b leeao cEleueRly PEGRFIlg U dofdresses,
%8 %1 tion with first and second systens, said

|rg¥ ‘mi nal being different fromsaid second

term anl, saddifttst terstingl atitiatihg\ai reguast foorrmwoHEYyo said second

3tan€gﬁa di fferent from sai. seg&nd %yﬁtenl and '
g<p YEPG 3 CERTSERIOR VI Fad FERE YKt net pr ot ocol

(1'P) pydr esisfigng tIeOfit ik&inligial £ ersardtHdtrthe st@nditéahinal is on

initiating a request for an HO to said second

teaxdrip mennegind tngtha seeandesystaidission with said first

systepy b); ?}gl%rlfl% B9nk st 44s8dm 1AL The BdndeRtiEA $oPmb idh;

cond termmnal TS on

the se
d) contacting a home subscriber server (HSS) in said first system;

e) obtaining the internet protocol (IP) address of the second terminal
responsive to confirmation that the second terminal is on; and

f) instructing the second terminal to switch on and confirm if the
confirmation of step (e) is not received; and

g) repeating steps (a) through (e) responsive to receipt of the
confirmation requested in step (f), and

h) said first terminal to said second terminal responsive to receipt of a

confirmation of the second terminal IP address.

16. The method of claim 15 further comprising aborting the HO

procedure if the confirmation requested in step (f) is not received.
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and is connected to the second system c) inquiring if

the first system has the connection information; d)
w@emwkazing a hone subscri ber server (HSS) in Bei/usS2003/027506

first system e) obtaining the internet protocol (IP)

addre of mt he cond.t.er gi.n responsive to

cont | that i DR EFEOE PEIEL Bther SRR oA ABtttag fheO process
| iU hicoafithetise eomit reefived\ddrih®tisedpeitedbeafodmance of step
confirmif the confirmation of step (e) is not

ébeived; and g) repeating steps (a) through (e)
responsive to receipt of the confirmation requested

in step (f), and h) said first termnal to said second
term nal responsive to receipt of a confirmation of

the second termnal |IP address. 16. The nethod of

claim15 further conprising aborting the HO procedure

if the confirmation requested in step (f) is not

recei ved. -13 WD 2004/ 023249 PCT/ US2003/ 027506 17.

The method of claim@8 further conprising aborting the

HO process during if a confirmation is not received
during the repeated performance of step (e) -14
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