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[0006] SUMMARY

[0007] The present invention is related to a method and system for
interworking between cellular networks and WLANs. At least one cellular
network, at least one WLAN and an IP network are deployed. The WLAN
includes an access point (AP). The cellular network includes a radio access
network and a core network. The radio access network includes a Node-B and
a radio network controller, and the core network includes a packet data
gateway (PDG), a serving GPRS support node (SGSN) and a gateway GPRS
support node (GGSN).

[0008] A WTRU first establishes a connection to a WLAN and a tunnel



support node (GGSN). [0008] A WIRU first establishes a
connection to a W.AN and a tunnel between an AP and a
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[0014] Figure 4 is a signaling diagram of an alternative process for

interworking in accordance with an alternative to the first embodiment of the
present invention;

[0015] Figure 5 is a signaling diagram of a process for interworking in
accordance with a second embodiment of the present invention;

[0016] Figure 6 is a signaling diagram of an alternative process for
interworking in accordance with an alternative to the second embodiment of
the present invention; and

[0017] Figure 7 is a signaling diagram of a process for interworking in

accordance with a third embodiment of the present invention.

[0018] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0019] The present invention will be described with reference to the

drawing figures wherein like numerals represent like elements throughout.
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[0023] Base stations 112 are deployed in the UMTS coverage area for

access to UMTS networks. The base station 112 is connected to a radio
network controller (RNC) 114 which is connected to the cellular core network
120.

[0024] The cellular core network 120 comprises a circuit switched core
network (not shown) and a packet switched core network (shown in Figure 1).
The packet switched core network 120 comprises an SGSN 122, an
authentication, authorization and accounting (AAA) server 124, a home
location register (HLR)home subscriber server (HSS) 126, a GGSN 128, a
PDG 129 and a WLAN access gateway (WAG) 121.



[0024] The cellular core network 120 conprises a

circuit swtched core network (not shown) and a packet
WG M0b0b63360 core network (shown in Figure 1). TheCpasioes/044872

switched core network 120 conprises an SGSN 122, an
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124 in the UMTS core network 120. The AR 134 triggers extensible
authentication protocol (EAP)-authentication key agreement (AKA)

authentication and relay messages to a UMTS AAA server 124. Once the
WTRU 102 receives an authentication success message, the WTRU 102 uses
dynamic host configuration protocol (DHCP) to receive an IP address and then
initiates a tunnel establishment with the PDG 129 through the WAG 121. The
WTRU 102 constructs a fully qualified domain name (FQDN) and performs a
domain name service (DNS) query for the PDG 129 from a DNS 142 (step
212). The WTRU 102 selects a PDG from the received list in the DNS query
response and establishes an end-to-end tunnel between the selected PDG 129
and the WTRU 102 (step 214).
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connection between the PDG 129 and the IMS 150, such as SIP registration,
allocation of P-CSCF and the allocation of Serving CSCF (S-CSCF). A CSCF
is a specific type of SIP server, which is used to process SIP signaling packets
in an IMS network. A P-CSCF is an SIP proxy that is the first point of contact
for the WTRU. An S-CSCF is a central node of the signaling plane.

[0030] As the WTRU 102 moves away from the current WLAN hotspot
130a, as shown in Figure 1, a handover from the current WLAN hotspot 130a
to the UMTS network 110 is initiated. In accordance with this embodiment, a
new connectivity to the UMTS network 110 is established before breaking the

existing connectivity to the current WLAN hotspot 130a.



option may be the inplenentation in certain
situations. The step 304 between the PDG 129 and the
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[0033] In the first embodiment shown in Figure 3, the PDG 129 is
removed from the call path after the connectivity to the WLAN 130a is
terminated. The PDG 129 forwards the request to the GGSN 128, and the
GGSN 128 forwards the request to the IMS 150 (steps 318, 320). The tunnel
between the PDG 129 and the GGSN 128 lasts only for the duration the
connectivity to the WLAN 130a exists, and then a new connection between the
GGSN 128 and the IMS 150 is established and traffic is forwarded directly
from the IMS 150 to the GGSN 128 where the WIRU 102 is now connected.
[0034] The IMS 150 sends a relocation response to the GGSN 128, which



3CGPP rel ocation request to the PDG 129 (step 316).
There are two options with respect t o the 3GPP
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steps 336, 338). [0035] Figure™4
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pojat a tunnel is established between the PDG 129 and the GGSN 128 The
GGSN 128 establishes the SIP connectivity to the IMS 150 through the PDG
129 (steps 422, 424). The PDG 129 sends a relocation response to the AP 132a
(step 426). The AP 132a then releases the resources after sending a handover
complete message to the WTRU 102 (step 428). The GGSN 128 also sends the
handover complete message for resource allocation to the Node-B 112 via the
SGSN 122 (steps 430, 432). The Node-B 112 then sends the handover complete
message to the WIRU 102 (step 434). The services from the IMS 150 are then
provided through the UMTS network 110, (i.e., from the IMS 150 via the PDG
129, the GGSN 128, the SGSN 122 and the Node-B 112 to the WTRU 102 as

indicated by arrows 436a-436¢) (step 436).



handover. The handover is perfornmed by switching the
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1%%56 it Mot 166h HbwaUdter! R REXdoVeP if Shepktd2 ZFW&fg%réecﬂ_iBﬁs are

129 sends a rel ocation response to the AP a

nfaintginad cyimuitanenmsly3and t then applisalien; ishéransfaed deom one
B B s (e SR GGIRE & Conae the handover

[@3BR)| et e Aftsr ahe thanhel bemeencthel WKRII D02 hadtthe RDGe189 is
cthbn i S TR R A, 0% g Vi b
5%%% {rgé gvtTﬁifﬂio% I%@S%%e%@gﬁ td EMP“%Z'a('@FeE@Z% %nm%g AP

rovi roug networ k 110, ., fromt
1BR& farstards dhe equriBGtd flgs PDiGe 12856ken 382b) HEheSESN S02between

PFSTRIRE R o e e ] i e

cShiidtloh et iieds tREFIIG A 21 Qe fite BAB 130, st @k \BIPkiegktidtion,
accordance with a_second enbodi nent _of the present

allacatian ofP 'QSG%@%@F%Maﬁopwfﬁh@S@Econd enbodi nent ,
[Mh%]VWRU ’i‘ﬂg Wlﬁm%(??e aésfhﬂﬂéhgé pelr? afditiodls connectiﬂré to the

st mul t aneousl y "and exi sting connectivity tot
UNMAN det@ark 4 10 @pntwrentiiowihafWERU he2 bstatihslers a4 sonnection to

0 €00 WO, CON ' i,nt ai.ned
{67 PRSPPI He St P T ohe RUTiag sfens B FHrThe
WIRU @b kaBlishel Nt BAB e o NoBe-B "192Mdtd2BE6MENd -invokes a
[0038] After the tunnel between the WIRU 102 and the

3ORE spgeisadechippnkireed 508 THRWIBY 108 thew invokes 3GPP IP
5 LRSI, B st 6B S PO g i 10
satytup AEPBP cbdlaxtf theITRU t10e Jebptreah deceskmimDind 288 APN is
d(e%ér%fingg?b e Arﬁl% isstu%%d 51345 Bﬁ%&&y. This process finally gives an
IP address of the GGSN 128 which serves the access point. The WTRU 102
then invokes 3GPP IMS connectivity through SIP registration at step 512 at
such point the connection between the GGSN 128 and the IMS 150 is also
established as indicated by arrow 512a.

[0040] As the WTRU 102 moves away from the current WLAN hotspot
130a, as shown in Figure 1, the application is transferred from the WLAN
130a to the UMTS network 110 without breaking the existing connection to
the WLAN 130a. The WTRU 102 sends a handover request to the AP 132a

(step 514). The handover request identifies the tunnel end points, the user ID,

radio resources, frequency channels, priority, or the like. The AP 132a then



the PDG 129 and the I M5 150 indicates the steps taken

pl ace to establish the connection between the PDG 129
w@eaebs330 M5 150, such as SIP registration, alPODES10051044872

of P-CSCF and the allocation of S-CSCF. [0039] The

WRU 102 est abli shes an additio onnection to the
seudpsanatibr kelogagicno fequask e ‘Eﬁ %ﬁ’é}v@ﬁ% stgp 016). As stated

hg&ﬁﬁu%fb&hggg 5&&& Bs H stt @it ER N B s %Rekﬁ%&@\,/\%%%PDG

y arrow OWI ng steps 506-510
129 Znagysha bérsesirem EABaﬂmaathtbe -tBe torndationps 50dchaddo the

' kes a 3GPP.syst ach t 508),. WIRU ..
UpBES S omiy romeds ace B BERN e RiadR f Mpirtites S1F afftgption
afd PR s6QnHp hoﬁ&i’lﬁf:be'sén% lain¥¥ @atH RferdhBb o PRs1e6 Bherpinafter.

PDP context, the WIRU 102 sel ects an access _poi nt and

[Q041APN | T PEIGH 198 forvardsathe Tesugsiedo ithe & #fbrand the

G ACAREr L 08, B SRS, st aat sfp ) S
129vsakaaoeéaaﬁomeammmm aftdrythelmoanedtivityPta thei WHLAN i180a is

stsoRP SR ch BSR40 FAC I8 GoRePa S el fasts omdy for a

céx‘ﬂgincﬁ{tgﬂra@y afd raoﬂ\éé tfnect{oR4Htwoen tthe VESN 18P .HRVES IMS

fromthe current WLAN hotspot 130a, as shown in

way
150 geiestablishpd sadpirafiet isdarwsrdedadizecthr frant thaiMFelQ pythe

t-he 10 t b Ki th
G AR S e e T DR s 0 905, P Wiku 1oz
[CRIs a hms@msrwoemne@h relocitien AR pbB2atd BieaGSNA)28, which
The handover request |dent|fg es the tunne[‘]]%eﬁgfg%nts

formeards dhe respopsritothedZBr os(stensdpte ncd) 9 sends a
r«?.l(){:ﬁﬁdﬁ Yes ﬁ)gﬁsé heuld k- 13%&%1%@ %ga{ﬁ@%@f%ﬂﬁms@fgases the

ocation request to 't step 516
redoatre :lfeexesamkiaig)adlawdbmn@mdete mesgdge thithe (WTRU 102 (step

SE8hot bR s {46~ P i lawof Ramplsi e a1 resource

afvedisdieth tie Noge B 0a tRYSGSNRIIR QRepE3C 8532)p’§hé1 Node B
Figure 5 illustrates the first option and the s

1é1‘étth©1h sandls the hen@w FeERDlgte pmesspge & élae N%TRUgm?e(s@ep 534).
r

o3 B OB 05 St P gk g M SSheone

110, ((11&% frdvke thé QMSlﬁp&a&hS GG3N) 1287 ke BOSNL292 iand the Node-B

1{1&38 %ﬁgﬂflﬁl\%ﬁalqg;s 1ndlca?eadt ]?y gxf'rto\?vrs 5t3ga 5%%n)n(e &etplsngt6y5§é3

[0043] Figure 6 is a signaling diagram of a process 600 which is an

alternative to the second embodiment of the present invention. Process 600 is
similar to process 500 except the PDG 129 remains on the call path after the
connectivity to the WLAN 130a is switched. The PDG 129 will be in the
middle of the call path after the handover.

[0044] Steps 602-616 are the same as corresponding steps 502-H516 of
process 500 and will not be repeated herein. After receiving the relocation
request from the AP 132a, the PDG 129 sends a tunnel establishment request
to the GGSN 128 and the GGSN 128 responds with a tunnel establishment
response (steps 618, 620). At such point a tunnel is established between the



switched. The tunnel between the PDG 129 and t he GGSN
128 lasts only for a certain interval, and a new

W@ 0veeeI33®Nn bet ween the GGSN 128 and the | V5 1BOI/US2005/044872
established and traffic is forwarded directly fromthe

IMS 150 to the GGSN 128 wh the WI 102 i
POGASS And the GEASY 1P THARIGB0! Lok aetantslasdba i ponnectivity

B e

réledatival fesponwsipoimecA P d32h éstep GBBZa{PMesA@plm&henTMaAES the
132a then rel es, t he sour es after se a

oRHERS TRt SHRo LD AT SSRAINE o (R g 93 ss9gg)to the

WIRUCEN (48 @0 ?EQCGGSNE 12@@@/@&1&@@1% @laf d6RSES adiBplete

for resource allocation to the Node-B 112 via the SGS

meggagesforpreseaoe AReytion e the dtade-B 1112t Harthecpa8Nt k&2 (steps

o1 A SRR By s it o e

WT\RUU gm t(bep WSS, nFhewkekvitdOfropd ehe IM®Brb50hard tienl pPovided

thnegelutine BABTS ekl 4t u 1y ARPOS SBEhb sl LG df, the

G 12881he s&gﬁﬁi_zﬂﬂa} e ﬁroué B1$2 95 8hd mrmuawzaa@ Ridicted
process 600 wh Is an alternative to the second

by@umﬁvs@?ﬁa—@%cﬁfﬁe]pﬁé@ent i nvention. Process 600 is

lar tQ process 500,except the.PDG 129
B ool | bR G bR eGRREE Of £y pgeet O Tp AR oo ing
in Sa®¥tdaahedwitthey, RBzdl 2thbdithelte dfnthidepraball énwdntiohe In
call path after_ the handover. [0044] Steps 602-616 are

agoedangeovith the third serhadimgent dhe exisbing rgnpectiprityciosthen AN
1§6r? B8 Hn ﬁg%nbﬁefﬁfeoﬁgﬂ&&eﬁ i %g@lgy'f§ bR 6A Y189t eyreak

on request fromt PDG 129 sénds
bafolrel mietie"p s Afilel ithé tremb el rhetareatt th@ WT]BUG@\M.Q gha PG A9 is

egiabbsach 5 BRERD K04 dnferesotie iitedcromEe (16 TR8T° To
iRk iHesinastabel ¥WaQTte! ﬂ@ﬁ@ﬁ@%w%ﬂd@ea Ghaniest 28 thé_ @ﬁj 132a
GGSN 128 establishes the SIP connectivity to th

(@gp TORnbanth thehAPASGafoovards dps regpest doahe PRGe 1%@*3112 §02b).
L
phfdeato @eaiﬂishgtm doandeiar bemrphehe Rm@sagietheolms,esmm SIP

régéﬁﬂ(ag{og, al oca ion o? % (%ép an%i8 al lgcgt?grg of é r('l'%di‘a ndover

[0046] . As the WTRU 102 moves away from the current WLAN hotspot
130a, as shown in Figure 1, handover from the current WLAN hotspot 130a to

the UMTS network 110 is performed. In accordance with this embodiment, a
new connectivity to the UMTS network 110 is established after breaking the
existing connectivity to the current WLAN hotspot 130a, (e.g., loss of signal).

[0047] When the signal from the AP 132a is lost (step 706), the WIRU
may initiate the handover to the UMTS system or alternatively the WLAN
may initiate the handover. Since the WLAN is connected to the PDG 129, the
WLAN may initiate the handover to the target UMTS system. When the

signal loss is detected, the AP 132a sends a message, (a relocation request), to

-10-



nmessage for resource allocation to the Node-B 112 via

the SGSN 122 (steps 630, 632). The Node-B 112 then
wa@enwd®613ke handover conpl ete nessage to the WIRU/LBR05/044872

(step 634). The services fromthe I M5 150 are then

Erovi ded through the UMIS network, (i.e., fromthe |M

the PTG 4201 etepX98)2 Therskesiomsinthepgmatnfaineddr g cerigig interval

the ﬂ@ge B 112 to the WIRU 102 as i ndicated by arrows

858 6c) (step 636). [0045] Figure 7 is a signaling
[d0#glr am offha WTREE 162 #hén festablishes mowknagiomto the GGSN 128

ARSI P WA B g aBo WP LA o SteRt (S a B8NV IRU 102
eg %E'e%ta'nnﬂﬁ%ogg ECNbdé' BYHtZO(sEé}? 7Y$Ahhd 3R70Hes d QG‘PP system

ore ver he UMTS network 110, (i.
dtbachakeribdfimpe? Mk dhk. WZ\‘Btlé 102 kken invekes BERREA cqnmctmty by

b o a0 A0 1 AL g TS0 463 oo

doCexitN6he FTERUS 20 iseRctst e abddss) pdiRt anddm ARNGY dstertnined.

the AP 132a (step _702a) and the AP 13 forwards. th

TlegyAEN ig ussedt Wea %ﬁ@ gvery. sThis prosess 11 gves a17§ address of
t Vﬁlla& t 0 qufﬂ

%%e%g% a&en pl'a césa?vggggf F?égtlﬁt ﬁg éﬂg%nect |Ig§10%§?l\%gelﬁv‘)kes

3GEP RS enhettieity Maroughd@1Pasgibtraticagatsstent7il8nat such point the

al | ocat i n of P-CS

popseon BAETER, eS8 fad %2@@ o0t s e feppished s
1%{-}4}1@95,%@%@6% as shown in Figure 1, handover from

t he current W.AN hotspot 130a to the UMTS net wor k

|i094@]er f or #e@anﬂﬁvﬁcbm@éswm Hs tthen iBiBdiennskr 730) The
[ t
Elpclpk b iiont IR @R IV, kg seesim fq gho TS
150 t khlee; p%%fg2§eMVIW?N hﬁ.‘hﬁp@ﬁfoﬁ&lﬁapn( dénduded ode csﬁessmn/servme
si gna en the AP 132
B a5 A58 5 e

%}Eaetr %&osﬂﬂé W'I‘Qrsygietlﬁ Wfﬁf ﬁh‘éeﬂé(v E&ia MLARb 1R dd) (i é adifirent

over. Sincé W.ANis connected to the
HE@ddrdsse) \WirAfkientilge. ﬁ]hlel IaM% ]15ﬁeth¢an@meé¢s the mew mntg@ of the

33030 e MISDALS SN 7 D585 En e e

8H0h29 (step 708). The session is then maintained for

a certain interval (step 710).
[0050] The IMS 150 then sends a handover request notification to the

PDG 129 with information regarding the session and indications that the
call/session has been redirected and resources previously reserved should be
released (step 722). The PDG 129 then sends a relocation response to the AP
132a along with the session information and WTRU identity (step 724). The
AP 132a then releases resources allocated for the WTRU 102. The session is
resumed between the WTRU 102 and the IMS 150 (steps 726a-726d) and user
invoked services are provided from the IMS 150 via the GGSN 128, the SGSN
122 and the Node-B 112 to the WTRU 102 (step 728).

[0051] The PDG 129 may indicate a handover to the IMS 150.
Alternatively, the WTRU 102 may indicate the handover to the IMS 150 and

-11-



[0048] The WIRU 102 then establishes a connection to
the GGSN 128 as indicated by arrow 711 by the
WO 200b06d3BY St eps 712-716. The WIRU 102 est abl i BEIEESHNS/044872
RAB to a Node-B 112 (step 712) and invokes a 3GPP
system attachment (step 714). The WIRU 102 then
thezdpponectionriaformation. by est abl i shing a PDP

xt ( 16 When the WIRU 102 sets up a PDP
@B?E ?hlg—&%éﬁ 2 selects an access point and an
l_?rHB_ES] S detler mf _lAeﬂlle}:h'l'dalEf_'of\E’fMei'\ﬁoﬂﬁﬂgl bbﬁv@nDNSem:]lEf' )éétsx‘;vl\(l)rk and
cess finally gives an t he
%ﬂ%ﬁ iy 2 gsomEeTite By %yo?ﬂtﬁfg QoY the e ggrvice is
EdRERKRRs @Ggﬁnﬁ&@ TRRARA! {he! LAY Reeiork! Eftéze $he tHaihh\O&. A

at step at such point the connection between
m&aﬁwdlydesthbhsh@ al&mnestlm t@ acdWLAN anHegtadishes a tunnel

bRleBR RS VLN S PHPof P BT i 59 & bunnel

Besaent the PDGoaﬁataxmerxﬁJtabﬂﬂ td @ectelixee QXxhselri fegvie€ Thi@iEh the
to the |M5S 150 e., . .SIP server). The information

WA N de The hW RIS se%ablséﬁeu%éowﬁpnf toc tlag gpllular network and
?&g&lnﬁkah' ARy ;{f&ﬂ‘t tw gﬂg rc%?é?nasfwn?hvs;o?%l'b%ﬁgeﬁﬁng a

i rect etra IcC to
hanmdmzermgmhhngﬂhrmrghfheWLAl\burrent | P address), or

(B eLaiT) 2eac BHS Hathornal ssBoditsini { Sncia s, Hegends a

Ad16kaPioIequbf tol N G SN TQAE cOllulal HRBRIrk BReh YRe ]fﬁﬁG recewes

t hen sends a handover request notification to th

tiwohapdaver neayestitwherebp l@|h¢ LB PE ma;@@dsfr@n aamjl path after the
ngc'io%{* 5O grf{)lqi%d tepnd ce{lf' éﬁl Bwidn lﬁ%g e[g/éé reaglfl et§§ Vg’f‘RU is

resou ces previously re erve
ésthBlisheddhroudletHROGGEAR t hen sends a rel ocation

[P rac 1 G andborRei ek SRpodaiay § srereirn GhoF DG zgnds a
t161R] ERLBRSEShEIQHEER @blmmnftﬁﬁ Ii]f@ rwmds]@% handover

The session is resuned between the WIRU 102 an
rd@e&ﬁmb@tebpsﬂm@m 2@thaingn d)nuaecrall pablk efterethe basdover is

g‘%%ﬁ%r@\z(i d f r O%%@‘ Eel\{% 1151% %&ﬁg{y@ ésggs%ablished

vid&he GGSN and the PDG.
[0056] 4, The method of any one of embodiments 1-3 wherein a
tunnel between the PDG and the IMS is established after indication of the

service.
[0057] 5. The method of any one of embodiments 1-3 wherein the
tunnel between the PDG and the IMS is established after a request from the
WTRU.

[0058] 6. The method of any one of embodiments 1-5 Whereih the
handover request identifies tunnel end points.
[0059] 7. The method of any one of embodiments 1-6 wherein the

handover request identifies user identity (ID).
[0060] 8. The method of any one of embodiments 1-7 wherein the

-12-



[0051] The PDG 129 may indi cate a handover to the I M5

150. Alternatively, the WIRU 102 nmay i ndi cate the
whanwdoesso to the | M5 150 andprovi de the ol d coPeEUE10051044872

information. [0052] Enbodi nents [0053] 1. A nethod for

I nterwor ki ng between a cellular network and a W.AN for

bandnyer seruestileptifis d@@owsm’cersvs vvhereby the user

ce i contd nu hr
ROBYLT e apc or"The ot Br o), 6d et 19 WheBbin the
Esidhbi sdipesbideatifies ficgiichey ¢hadheN. and est abI i shes a
tunnel between the AN and a PDG of the cellul ar

W086%br k aae i hhe gpethod ef e ong of geahpdimentspd S wehezpin the
1%’([}3&% egp,bq“e 'e¥‘f:‘)ri%ri~ﬂ§er service through the W.AN.

s a connection to the cellul ar
0668br k aﬂdi pe'i[‘he mnathad dredgyvene 6f embbdiendtAN-10 wheeein the

FRPGH habOUMAY G ANRE B BPERb A o colulss

WSFoRk s édtgblRidedsends a reI ocation request to a GGSN
of the cellular network when the PDG receives the

WeRdbver ﬁl‘éque@he mﬁbpéb)f aryeorED pmbpdimeardg If Ebiwherein the
I
&oa ectg(ﬁ% QOgﬂ; Ween ﬁ{i Sgl\ée(t.o CHS{INII&UE%EQS cg gg Woa'k are

m}anﬁagfedtdmﬂﬁﬁbbus[lﬂOSS] 3. The nethod of enbodi nent 1
ein t P d t ynnel _establ i shment_ request
0B N S nAreheadoT BEPvead, BotEasho, crlylet Bestork and
é(“WLRNVfoE @euf@@e&% éﬂ&lﬁ@d P %lelIl\PS‘t\phé‘zfe‘b?rthE R&ser service is

handover is perforne e cal | 'path between the

¢ovisinanusly Herovified theowgh &he celhddr \neawoﬂ@ AGBITRY estaddishes a

preidy 8 AN Rl B b ERberdife ARG BEPPE: and, in

rahabltusheldbéivean the PBEtdr@Na® TPt@wsek Vo e6ceite)Qmbbr Bervice
The net hod_of _any one_of enbodinments 1-3 wherein the

thyaneh thet WedN+ h&hpDE THY eskeblishes s cannegbions e dhe cellular
ALk JHBAMME SonhEA BN RENYRRPRU is broken and initiates a handover

bending session to recover the session and performs a handover from the
WLAN to the cellular network.

[0066] 14. The method of embodiment 13 wherein the handover to the
cellular network is initiated by the WLAN.
[0067] 15. The method of embodiment 13 wherein the handover to the

cellular network is initiated by a user.

[0068] 16. A system for interworking between the cellular network
and the WLAN for a user service provided by the IMS, whereby the WTRU
continuously receives the user service through the cellular network after
handover by establishing a connection to the cellular network. The cellular
network comprises a radio access network and a core network which includes
a PDG, a SGSN and a GGSN. The WLAN is configured to establish a tunnel
between the WLAN and the PDG and the PDG is configured to establish a
tunnel between the PDG and the IMS. The WTRU is configured to
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[0058] 6. The nethod of any one of enbodinents 1-5
wherei n the handover request identifies tunnel end
wWEoi0an6333¢ 0059] 7. The nethod of any one of enmpOOUS®NG/E44872
1-6 wherein the handover request identifies user
identity (1D). [0060] 8. The nethod of any one of
e svith hothHdved VAN endttie celulazmebaerl aedté peeform a

hAd Rk SROH" RS WILAROH e IFACAAAAR L ANLRE & handover

erein naover req

sigaaling tleougheReWIcANchannel s. [0062] 10. The net hod
f y one of enbodi nents 1-9 wherein the handover
[bogHE of

st i dént i fPesystemyof embadament 10 whemedn fhe oG gfends a
ﬁ&ca%‘ﬁ RbusfR8dhaeiSN ]v]gH(Qu MEPBIG rdcBRes @H@tﬁﬁ%ﬂ%gtrgquest,

e WAAN i's term nated after the connection
whetabydhe FHIGis kerovedsirerpla elepath] fgf4he handove ispenfosimed,

f f . enbodi 1- kn. th [
& B oF RefhERE BB ardiref IR s e dbugran the
@GsNwmi nt ai ned si nul taneously. [0065] 13. A nethod for
i nt erwor ki ng between a cellular network and a WLAN f or

W04k serd$ ceThe syrisae obpmhodimert 1Gehensin the RId@rsends a
[ AL CE.4 115t My r Qv h h [ [ul ar

BER Bl R Bt SN LMAT A D BISE higelleg the

bandovee redqrestyadrertbye t RRGarsn ainPo6 sacud] patih dftgrmthedandover

tunnel betwe the P d an | P WO t eive a_.

s ormad; RRE Pht GLRS oean the TR e fhet Rt i efaBtishea

FHARRB TG GOSN dndankEp@gel | ul ar network when the

connectiont o the WIRU is broken and initiates a

iP9ddbver H8ndi Bhe sastsinpof tamyr ene w8 embodimentsi thr18ndherein a
rfon fromt W.AN, 9. § h [ lul.ar ..

el v LB P dAE R o8Fs o5 P olishall iy gfation of the

sereicel n t he handover to the cellular network is

initjated hy t W.AN. [Q067] 15. The nethod of ]

Il@ﬁ'héiﬂl mantzB_-lB_ &/_ﬁ%rséfﬁﬁ?n% 196 AR 8F empofipents| 1¢rl§ wherein a

RRNEP Ko tHel PBEEAPYinAIMS §6 established after a request from the

WTRU.

[0073] 21. The system of any one of embodiments 16-20 wherein the

handover request identifies tunnel end points.

[0074] 22. The system of any one of embodiments 16-21 wherein the
handover request identifies user identity (ID).

[0075] 23. The system of any one of embodiments 16-22 wherein the
handover request identifies radio resources.

[0076] 24. The system of any one of embodiments 16-23 wherein the
handover request identifies frequency channels.

[0077] 25.  The system of any one of embodiments 16-24 wherein the
handover request identifies priority.

[0078] 26.  The system of any one of embodiments 16-25 wherein the
connection to the WLAN is terminated after the connection to the cellular

network is established.
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[0068] 16. A systemfor interworking between the

cellular network and the WLAN for a user service
w@e@vioehsso by the | M5, whereby the WIRU cont i nuPCEU$2005/044872

recei ves the user service through the cellular network

@& :L handover by establishing a connection to the
Pul ar et worle syRieme of pOY fnemitepehqdimentsr 16:86 wherein the

SoERISGRI RS LR SO DAL o

nmmn&ﬂnehmanﬂummehdyetmeen the WLAN and t he PDG and

tO{(}EOEDG | C? Rg %k%ee dd o. o abh{iérfh teégpazlﬁel u%ar network and
4 OWINNNfogah euiirt Bek@deh ptr&adé/&%‘& apd tms %héﬂék?r the WTRU

network and to performa handover fromthe WA
eaatinyonslynsecpiiras the seerdisexyiee hrahghethes |CgH‘ala|rngetwork after

AAEHEP b e R BB R onbbetif ol G TRl R, her

¢eRBkchidre Ito tthe WDGN &chiokes. tTiee belhday eletw et €sthprises a radio

mhereb is removed froma call path after the
SR DL i 1 PoRBGReAa PHRloh gl q@sﬁha FlGeerSGHN and a

r
e g 55

nHBCa of the eellubramtivonremd theg PR it config@dS edteblish a
SlfgTOATEE 7 48, AR DT, RS LIRS

@mﬂmﬁhﬁde W&lﬁlﬂbdth&h@&l] LAPRARA Ré WE1BNat RSt MR a’?HtP'td Q@rform a
U is established via the GGSN and t he PDG

}1"91 oypie frops thaWdsAN A9 the eelbrlar netotnrkdim eﬁtaldlsml&h@menwtmn
153 H&lﬁf‘ ngilgﬁ?t M&%ﬂ)rﬁh@hg h@ngoxﬂ{%c£1F% Oﬂys 1?923@'?#?2 18 %g?]é?ﬁ by

I catron of the service
mﬁtlamyg aﬂmndbvmﬂmrdungesﬁssm% 18 wherein a tunnel

en t and ,an I est ed, t a
RS t 28m t MBSRHHER qioBmRatiBent 9 shipsircedrangayer to the
eNelaf nawbord id it stedby2PeWEAS N t he handover request

i dentifies tunnel end points.
[0082] 30.  The system of embodiment 28 wherein the handover to the

cellular network is initiated by a user.

[0083] Although the features and elements of the present invention are
described in the preferred embodiments in particular combinations, each
feature or element can be used alone without the other features and elements
of the preferred embodiments or in various combinations with or without other

features aﬁd elements of the present invention.
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[0074] 22. The system of any one of enbodi nents 16-21
wherei n the handover request identifies user identity

W@ b@p/06330075] 23. The system of any one of enbPdi/DE2005044872
16- 22 wherein the handover request identifies radio
resources. [0076] 24. The system of any one of
enbodlnents 16- 23 wher ei n GladIM&ndover request
S#LA% £ eérequency channels. [0077] 25. The system

ﬁ§ 3#% %’ enbodi nent's 16-24 wherein the handover

r equeBt I danti fiesleddy icominiuhicdtd/ Glysttm 1ﬁhﬁuﬁﬂ§teﬁml&fst one
one of enbodi nents 16-25 wherein the connection

9@1 lgy prEwarky af deashoag vareless losal areaeetiosk Y‘HJAM)sand an IP

I t e
G 5SRO O SRt
hetwdrk atdibhe WL ANefor ennsat sepvice provided dlyl thealMB8ethveoniethod

are maintai ned sinultaneously. [0080] 28. A systemfor
king between a cellular network and a WAN for

a usef WEERWI égatilishnglg dotiectibr tb WSV ILWNEr eby the WIRU
conti nuously receives the user service ‘t hrough t he

cel | Lﬁsaablrﬁétlm ek tgirred rbeh@mtl@r Msmb laj B g data gateway
I ti
flgﬁ‘?ﬁgf Q\)L AN llu?ax{)ﬂ&kwﬁ)ﬁ& ]ggrlq‘f.l ar efs ea\t shﬁi Qr?ﬁ:el é)epween

tha BDGoamat ar dB ne¢work; k and a core network whi ch

inclu a.SGSN and a GGSN. The W.AN i

conf .%@ X@F%G‘é% oking <h User FAREre FOdnERseTYiRg theamseh gervice
theuEPEhoWLAR; cel l ul ar network and the PDGis

confrqgured to establish a tunnel between the PDG and
the | WTBéJ Vﬂtabilsklng@rﬂongmtm tocthe@nﬂuhiramtwonk taind

20}12 over ?%Ioar}%ltedg Ilu%ﬁﬁeﬁ@é\ﬁﬁ Ua %@?@B‘g‘g ‘?}W‘)rk by

ssidihd aShindgver signakag ltbfbugh thBaVLAN, widiree thdtideraeiice is
t he connectl on. to.the WIRU i.s. broken by initiating a

FRar Rl RGoHIded theeughothe qelilarmepyorkrpfier the kandever.
enmbodi nent 28 wherein the handover to the cellul ar
network is initiated by the W.AN
2. The method of claim 1 wherein the PDG sends a relocation

request to a gateway GPRS support node (GGSN) when the PDG receives the
handover request, whereby the PDG is removed from a call path after the
handover is performed, and the call path between the IMS and the WTRU is
established through the GGSN.

3. The method of claim 1 wherein the PDG sends a tunnel
establishment request to a gateway GPRS support node (GGSN) when the
PDG receives the handover request, whereby the PDG remains on a call path
after the handover is performed, and the call path between the IMS and the
WTRU is established via the GGSN and the PDG.

4. The method of claim 1 wherein the tunnel between the PDG and

the IMS is established after indication of the service.
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[0082] 30. The system of enbodi nent 28 wherein the

handover to the cellular network is initiated by a
wWaIs@6/06330083] Al t hough the features and el emenPGT/UB20051@44872

present invention are described in the preferred

enbodi nents in particular conbinations, each feature

or elenment can be used al one without the other

feat yes ef.err '

vy D oud B e AR St | SfheBliS (el BHRELBANGRR 1 rG and

thed MS &nesalsishied tafeer pr wgaadt frommehé WWARULAI MS What i s

clainmed is: 1. In a wireless conmunicati on system

including at | east one cellular network, at |east one

Wi relgess Irfe ahelofofAaIR "Kwhiketh)the thiiddvbP request identifies

mul ti medi a subsystem (I M5), a nmethod for interworking

tvanekend péintsel | ul ar network and the WLAN for a user

service provided by the I M5, the method conprising: a

WIRU establ i shing a connection to a WLAN; establishing

a turmel maewaethodhef AN lattlereipabliardiatar gedRsRYdentifies

(PDG) of the cellular network, the PDG further

T A nrt’atﬁi(%)-a tunnel between the PDG and an IP

network; the WIRU i nvoki ng a user service and

recei ving the user service through the WLAN, the WIRU

est al. i shiThg medwdnefctlapn 1t wheten dbk | hdraovere requrdst iderdifies

tform ng a handover fromthe W.AN to the cellul ar

Ill[‘??@%‘?/\bergQ““E?gs'sendi ng a handover signaling through the

WLAN, whereby the user service is continuously

provi ded through the cellular network after the

hand&ver . The maghodeofhdainafl wherein therhangorer mequestzidentifies
tion request to a gateway GPRS support

f%%ﬁge%f%é%&aﬁen the PDG receives the handover

request, whereby the PDGis renoved froma call path

after_the _handoyer. i s perforoed,, d.the call path, )

bet weldn tﬂ‘gemst\i%sﬂdoff Aemprrubetsia dbs hiandeger tefussh Adentifies

GOSN

11. The method of claim 1 wherein the connection to the WLAN is

terminated after the connection to the cellular network is established.

12. The method of claim 1 wherein the connection to the WLAN and

the connection to the cellular network are maintained simultaneously.

13.  In a wireless communication system including at least one
cellular network, at least one wireless local area network (WLAN) and an IP
multimedia subsystem (IMS), a method for interworking between the cellular
network and the WLAN for a user service provided by the IMS, the method
comprising:

a WTRU establishing a connection to a WLAN;
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3. The nethod of claim1l wherein the PDG sends a

tunnel establishnment request to a gateway GPRS support
woowe/063BEN) when the PDG recei ves t he handovePCT/US2005/044872

request, whereby the PDG remains on a call path after

t he handover is perforned, and the call_ path between

the |eirblishinghe teprel betveesmathe YWHetN\and areadkesNatmgateway

GATRLE e ten bR AR OP, b pDE bl BB Lt between

thedPDGtamYHmIPhbazvadx: vice.5. The net hod of claim1

wh [ b PDG and.th S
ot abp KL BRting Rothaein 1 Brtish soxtise Andbrecprigog the user

g@.{,ﬁgthgugﬁlt%lwﬂ,AN:erel n the handover request
dentifies tunnel end points. 7. The nethod of claim1

wher éqhn WHi‘BU] ast@bhelnmgeaq gennectignrivithe esllulbarnétgonk ithen the

&, 4 nto k?r kchal m 1 wherein the handover
&Hen poy ﬁat Yesources. 9. The nethod of

cI ai rtni!uamt@ Qhﬁnﬂ@@rﬂ)@ﬁdﬁig&iessl@ﬁlt&iiécolvéleﬂid dds€idn; and
frequency channels._ 10. The nethod of claim1l wher ei n

t he HReEsYERE r%qh%%dwpﬁ chomy ithe  WiliANi t/ the) celiyar network,
erel

FEERY, Phe Nt RertBPE dnbilo GO TAOAN bl théMNeltular

netvweokk i s est abI i shed. 12. The nethod of claim1l

wherein the connection to the W.AN and the connecti on

to the cellular network are maintained sinultaneously.

13. Int.a WhieehR§iSod SMEHThE AB | Where¥S tRE NdMdovel RE 1Rk cellular

| east one cellular network, at | east one wrel ess

nejerk iy mitinkedyior the(WLAY. and an I P nul ti nedi a

subsystem (1 M5), a nethod for interworking between the

cellular network and the WLAN for a user service

provilbed lf[}het methddSof tchdmra8 hoherediphe shaiglover YW Rbe cellular

est abigl Shl connection to a WLAN; est abl i shing a
ReRO l%lé"tl yh%“WrAN and a packet data gateway

16. In a wireless communication system including at least one
cellular network, at least one wireless local area network (WLAN) and an IP
multimedia subsystem (IMS), a system for interworking between the cellular
network and the WLAN for a user service provided by the IMS, the system
comprising:

a cellular network comprising a radio access network and a core
network, the core network comprising a packet data gateway (PDQ), a serving
GPRS support node (SGSN) and a gateway GPRS support node (GGSN);

a WLAN configured to establish a tunnel between the WLAN and the
PDG of the cellular network upon initiation of the user service by a user, the
PDG further establishing a tunnel between the PDG and the IMS;

a dual mode WTRU configured to communicate with both the WLAN
and the cellular network, the WTRU comprising a handover function to

perform a handover from the WLAN to the cellular network by sending a
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(PDG of the cellular network, the PDG further

establishing a tunnel between the PDG and an IP
wWoeano63330 the WIRU i nitiating a session for a PGEIS2005/044872

service and receiving the user service through the

W.AN, the WRU establishng a_connection to the )
kandayenrsigraling khutvah the WbARecTheraby dhehwmﬁuwmmuously

Rglsenind (LA A0 R aRdRY S BER AL BB Al Brer.

recover e se ormn qover
the WLAN to the cel lular netmork mhereby t he user
serV| conti nuou i ded through the cellular

net work.  the ﬁﬁéelmfﬁalv? 16| whsein theeP Do seds a relocation

Mﬁ@&vﬁf LGN %ﬁlehuﬂh%rPDGt waéllseé $hé th&@&e‘%%gﬁﬁ%{) grrhereby

The nmet hod of claim 13 wherein the
1th® li’laé‘r lge‘emwhrad froet acald pash jaftier |the bdnfgvea isiperformhéd, dmi the

B bR PR M e W TR E s gt oo ity 8.
network (V.AN) and an I P multimedi a subsystem (I M5), a

system for_interworking between the cel l ul ar network
and thfe WIARQ syvterm peplaigar |6 cwhpredn they BYGt pendsve, tunnel

%ﬁéiﬁﬁ&{ﬂ COIREL 35 Nde n(%‘G%N LiHear tﬁbeﬁﬂt’&} krega{?@g b Mrfover

0 access hetwork core net

lrequaair kwherspy i thenBDé} pamadis dat a cpdl eatly (ffeDQhe handover is

servin u rt e (S d a GPR ;
BT A R LD ARE B Gue (16 LAbA Sfablished
Yidnnelghstvefinthe TOMLAN and t he PDG of the cellul ar
network upon initiation of the user service by a user,

t he PDG furt her establishing a tunnel between the PDG

0 5 B RS AL Mg e o0 o

thetIMS ks edthielisheRlfteerindicatiog ofithwagwdeiéer function to
perform a handover fromthe W.AN to the cellul ar
networ k by sendi ng ahandover signaling through the

W.AN gther gipy BenYBRY2 6816 WA Yhe tunnel between the PDG and
the IMS is established after a request from the WTRU.

21.  The system of claim 16 wherein the handover request identifies

tunnel end points.

22. The system of claim 16 wherein the handover request identifies
user identity (ID).

23. The system of claim 16 wherein the handover request identifies

radio resources.

24. The system of claim 16 wherein the handover request identifies

frequency channels.
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receives the user service through the cellular network
after handover. 17. The system of claim 16 wherein the
wPDB6meI3sEs a rel ocation request to the GGSN WheGI/UKm®05/044872
PDG recei ves the handover request, whereby the PDGis
renoved froma call path after the handover is
per f c¥red Thensystere of alainp A6 haeinethe hardoves reguest identifies
%ﬁl{ r‘?45 establ i shed through the GGSN. 18. The system of
arm16 wherein the PDG sends a tunnel establishnent
request to the GGSN when the PDG recei ves the handover

R I Bty A B SR

i&&ﬁ&ﬂ%a@&@&ttl&@ ¥HRdtiof 16 %ﬁ@@émﬁbleﬁewcﬁ»ktls 8st@FRbhad
the PDG 19. The system of claim 16 wherein the tunnel

bet ween t he PDG and the IM5 is established after

i ndi i 0 t eerLc Th stem.of . cl 1

wner o ¢ nb ke SEEREGe RerebbR S iR RLE (B R WEAN ana
st @hhbahRdtefHeasellaldrapiRsik dreomaidtaindiRimulthnediidy.
system of claim 16 wherein the handover request

identifies tunnel end points. 22. The syst em of claim

16 V\lrﬁ ei gt e VermhRm [
identity (Iil Dg v}ggéiéjs%th syst g‘%ﬁ% g?al m 12151%?& arif tl%agt one
Mhdmvaetwcetu ab leaistiene wiraessr ladaloaneasoiwoels (WZAANMmd an IP

t. f m 1 t h h
L ergﬁfaei‘,ctf ?@@Q)ﬁ {?:%-Y%B‘?’E ar{?ovgr@%g 3ﬁ$ gen the: cellular
ASvithR faﬁicﬁtﬁd"WE&@Ndi@Y R use@WeRPice IFEVIded ISStHY MBI the system

26. The system of claim 16 wherein the connection to
¢HRPNYIAL i s terminated after the connectl on to the

Crai m TEVRe Srhr ik, SRRRKR Bl Ry ACAERR g = core

getwoek thencore nttveorkedomprising atpmkdxt data gmewnha(PRQA), a serving
e  RTRC K S T TR R DR

a WLAN configured to establish a tunnel between the WLAN and the
PDG of the cellular network upon initiation of the user service by a user, the
PDG further establishing a tunnel between the PDG and the IMS;

a dual mode WTRU configured to communicate with both the WLAN

and the cellular network, the WTRU comprising a handover function to

perform a handover from the WLAN to the cellular network by establishing a
connection to the cellular network when the connection to the WTRU is
broken and initiating a handover bending session to recover the session,
whereby the WTRU continuously receives the user service through the cellular

network after handover.

29. The system of claim 28 wherein the handover to the cellular
network is initiated by the WLAN.
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cellular network, at |east one wreless |ocal area
network (WLAN) and an | P nultinedia subsystem (IM5), a
W@ ybeem3sor i nt erwor ki ng between the cel | ul ar PEL/MAI0KR5/044872
and the WLAN for a user service provided by the | M5,
the system conprising: a cellular, nefwork conprising a
r adi %acc PTG ng Wafé dYuféerﬁ’é’t e handqeer: g ghe cellular
RAWORE ks TRHRIdSy P ulePacket data gateway (PDG), a
serving GPRS support node (SGSN) and a gateway GPRS
support node (GGSN); a WLAN configured to establish a
tunnel between the WLAN and the PDG of the cellular
network upon initiation of the user service by a user,
the PDG further establishing a tunnel between the PDG
and the I M5; a dual node WIRU configured to
communi cate with both the W.AN and the cel |l ul ar
network, the WIRU conprising a handover function to
perform a handover fromthe WLAN to the cellul ar
network by establishing a connection to the cellular
net wor k when the connection to the WIRU i s broken and
initiating a handover bendi ng session to recover the
session, whereby the WIRU conti nuously receives the
user service through the cellular network after
handover. 29. The system of claim 28 wherein the
handover to the cellular network is initiated by the
WLAN. 30. The system of cl aim 28 wherein the handover
to the cellular network is initiated by a user.
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