[0001] METHOD AND SYSTEM FOR INTERWORKING OP CELLULAR
NETWORKS AND WIRELESS LOCAL AREA NETWORKS 100021
FIELD OF INVENTION [0003] the present invention is related to wireless
communication systems. More specifically, the present invention is a
method and system for interworking between cellular networks and
wireless local area networks (WLANS). [0004] BACKGROUND [0005]
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than one wireless communication network. As a user of the multi-mode
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COGTdinatoh p&tween i thé™hetWorks such that the Senvice
¢OALIMRY is maintained as the user roams between different ereless
networks. [0006] SUMMARY [0006a] In accordance with a first aspect of
the present invention, there is provided a method for use in a wireless
Q@lht/recelve unlit (WTRU), t%ﬁgﬂ)mmng establishing a
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cellular network and establishing a connection to the 3GPP SIP-based
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network while maintaining continuity in the wireless service provided to the
user. Therefore, there is a need for coordination between the WTRU and the
networks such that the service continuity is maintained as the user roams

between different wireless networks.

[0006] SUMMARY

[0006a] In accordance with a first aspect of the present invention, there is
provided a method for use in a wireless transmit/receive unit (WTRU), the method
including: establishing a connection to a wireless local area network (WLAN);
invoking an IP session for a user service from a Third Generation Parmership Project
(3GPP) Session Initiation Protocol (SIP)-based IP multimedia subsystem (IMS);
receiving the user service from the 3GPP SIP-based IMS via a packet data gateway
(PDG) and the WLAN; accessing a connection to a cellular network and establishing
a connection to the 3GPP SIP-based IMS via the cellular network; initiating a
handover from the WLAN to the cellular network; and performing the handover
from the WLAN to the cellular network while continuously receiving the user

service from the IMS during the handover.



-1 [0006b] In accordance with a second aspect of the present invention,
there is provided a wireless transmit/receive unit (WTRU) including: a
dual mode transceiver configured to: establish a connection to a wireless
local area network (WLAN); invoke an IP session for a user service from
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establish a tunnel to an IP network. The WTRU may then invoke a
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the following description of preferred embodiments, given by way of
example and to be understood in conjunction with the accompanying
drawings, wherein: [0011] Figure 1 is a block diagram of a UMTS-WLAN
architecture; [0012] Figure 2 is a signaling diagram of a process for
access to 3G based services through a WLAN; [0013] Figure 3 is a

signaling diagram of a process for interworking in accordance with a first
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0019] The present invention will be described with reference to the
faving figures whgrenylise SORIEMEIS XePESRIL likR £lFments throughout.
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establishingupe c&ulaNnetwork connectivity, steps for

[0013] Figure 3 is a signaling diagram of a process for interworking in
accordance with a first embodiment of the present invention;

[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.



performing a handover, and steps for breaking the connectivity between
the user and the WLAN. It should be noted that the cellular network can
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and the AP 132a sends a probe response in response to theé)robe
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MPredbani@ns for radio access. The AP 132a, 132b is connected to an access

router (AR) 134 for access to external networks, such as an IP network 140,
(e.g., Internet), or a cellular core network 120 for 3G-based services through
the WLAN hotspot.

[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.



AP. In such case the WTRU typically selects the AP having the strongest
signal. In passive scanning, the WTRU 102 listens to the beacon

\J@fhﬁ%ﬁ% o from the AP 132a periodically (step 202c). [002]6%]@{@5005 1044872,
acquiring the system information, WLAN association and authentication
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authentication success message, the WTRU 102 uses dynamic host
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WTRU 102 constructs a fully qualified domain name ) and
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before DM/ hengsiaRshing e 1ol AhTRR 2141 E9Y%10). The
WLAN 130a resolves the Network Access Id (NAI) provided by the WTRU 102.
The AR 134 uses the NAI to route AAA messages to the relevant AAA server
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 WIRU 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).



2, the WTRU indicates an application, such as voice over IP (VoIP)
services, and the tunnel is set up for this certain application. The tunnel is
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establishes a radio access bearer (RA
since it will save additional delay in settmg up the call. However, the second

option may be the implementation in certain situations. The step 304 between
the PDG 129 and the IMS 150 indicates the steps taking place to establish the
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.



Node-B 112 (step 306) and invokes a 3GPP system attachment (step
308). The WTRU 102 then invokes 3GPP IP connectivity by establishing

agket data protocol (PDP) context (step 310). When theP 5&20&9@4 1872
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connectivity through registration at step 312 at such point the
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deowisthe call path after the connectivity to the WLAN 130a is terminated or
the PDG 129 may remain on the call path after the connectivity to the WLAN
130a is terminated. Figure 3 illustrates the first option and the second option
will be explained with reference to Figure 4 hereinafter.

[0033] In the first embodiment shown in Figure 3, the PDG 129 is
removéd 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 WTRU 102 is now connected.

[0034] The IMS 150 sends a relocation response to the GGSN 128, which



relocation response to the AP 132a (step 326). The AP 132a then
releases the resources after sending a handover complete message to

“;S%W;I;(I%%&OZ (step 328) The GGSN? 128 also sends the P@F‘; QYEL 044872
comp1ete message, (i.e., HO complete), for resource allocation to the
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herein. After receiving the relocation request from the AP 132a, the PDG
133O d Trnsel s Bdfshment request to the GGSN 128 and the
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. W, Q e relocatl

il al%e by e)’/re eatec g pT e(&g%e%)é% il on requesp %‘(?ns:’x 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. At such
point 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 WITRU 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 WTRU 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 WIRU 102 as

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



WO 2006/063330 PCT/US2005/044872 [0037] Figure 5 is a signaling
diagram of a process $00 for interworking in accordance with a second

ME(%‘?(BQ}?%’[ of the present invention. In accordance with tqecwgi 1044872

embodiment, the WTRU 102 may maintain multiple sessions
simultaneously and the existing connectivity to the WLA" 130a is not torn
P8R after tHdhmedoier Hguripetiagiemdrmproisss 208 fmdmteiedking

simyliangously and the appligatisnkatransferredtom-ane naiwark e them
other, (i.e., "simultaneous"). [0038] After the tunnel between the WTRU

2P HHER R e PG theg seceda pripsimprEnRR UM BB th\ ik dupEe piiatain
sualisk eibiGall senieascricly HOPrhEhedaliidlbdiGkaenias torEemITBLIN

the AP 13 tep 502 the AP, 132a f th t to th

B TAT R0} TREIE EOHISERher e PG 138 ArRrine o™
t(ntaiicede stve ktepstske mpiadito aptdishdionthds cormmebtivado dtwmepne
gb%g&ﬁat&?hﬂea%%??dM?‘Qﬁéﬂﬂ%&?ﬁbﬂi‘f'P registration, allocation of

OF and the allocation of S-CSCF. OOBQ&ghe WTRU 102 establishes
#Pa8kitionalebemsbedinachdetyes Han BRI d o ekt BHe129 is

N s i s S e ks
arrow e _Toliowing steps - S ISNES an
B B 5% e ppiliian

RUB 1 ANBIRE 192 verds Bospurt i Hie ArPAARERR A
(s3ep 5RSRariaW TRl 20thire RYCKEZO3GERP H02i00Niecvity H34 between

tahlishi PDP, c tep,510). When the WTRU-102, set
BRI 9P By I S5 Bl (AR R MACe PPt the
detereniied btveepP thisRRELZP DM the UM, THis proeessHIRanseisiuasion,
amoRaddiese este GEaN JAgyishserverthe access point. The

WTRU 102 then invokes 3GPP EMS connectivity through SIP registration
40988 512 afhsucH BBt 4 cefirbliaBrrnafvasiHeralcarnesiomdnéhe

IM_?@@Q&@&E ZQSI%BH@E@@&?XD mgtmmﬂwéms[%&g@mﬁmﬁm to
VES, ayay Ir. t t

e TSN, TR SppIEAHN ARTACR ROR SRR T R huD. The

FTES N2 osktdhBshith aut BARKingptiéodxiBling 2 dstepctin) tenthénmika a

Sopr s bl BalRn SR ERe 1RG0 KRS P BLH hidRelibte 12
14). The handover request identifies the tunnel end points, the user 1D,
connectivity by establishing a PDP context (step 510). When the WTRU 102

sets up a PDP context, the WITRU 102 selects an access point and an APN is

determined. The APN is used in a DNS query. 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 funnel end points, the user ID,

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



radio resources, frequency channels, priority, or the like. The AP 132a
then -8 WO 20061063330 PCTI1TS2005/044872 sends a 3GPP

M&I&g%gg;ﬁquest to the PDG 129 (step 516). As stated heﬁ%ip/%ggggg/a/{yj‘gn,z

respect to the first embodiment and its alternative, the PDG 129 may be
removed from the call path after the connection is switched to the UMTS

iy rdGBN oelebetionl pramedtidardls iRitratb P staps Odtion~antt aked

AN b R L e o
e orwarsteeq est o the ,andt
128 3191 b Temerdsttm gl Bath ’é@%&(@f@eﬁ&%ﬁéﬁ g@&ﬁﬁfﬁﬁw the

BRGs Iaortiyeranned fiorhtheatlagiath Biterrths dbasteatadtyto flret\Whiddh
130a.is switched. The tunnel between the P 129, and the SN 1

B S B R o capratira vt R A ALl 6 Sl
e Hnd the THWS P16 k28sfavistid thadraatfistisdorbeafele8Nirkiilyapdnthe

fedNS 490,10, %legqjcégtv’fb Q’%tmwﬁq&% is foneetedr{QG43E:

The IMS 150 sends a relocation response to the GGSN 128, which .
e senmeat §ven sbasal@pbalionthaspanssbiviy e i Wbty be0a is
§%Eh !Q‘éélli. relRCALNLTRBPRESE ﬁ@etwéaﬁ@aﬂc:(]ﬂ@@d SN 1be AR sledd for a
then releases the resources after sending a hando lete S
TR T 276 B B4 PR HSES SR 35 e S (he D v T
o jletetabdisbadeatol testier e fatiogatohdoébidyNvde Bhe1IMiathe to the

éﬁéﬁf B&&%&%%}?é%%ﬁ@lr@?s'ﬁg B4 12 then sends the handover

complete message to the RU 102 (step 534). The services from the

INEA50 are Therd MR eento agrlasationm Tesnmsedik the G 1#SnTvieh

S Ant) i the (BN 128, iR Se o thes soul R NotesB1id 299 Hids a
WTRU 102 as indicated by arrows 536a-536¢ (% 536, 538). [00431

EebRRatiTsIa BRIy B gairdr 45y 6 chidatheniasifasee the

thesgcendembedingnk ifhiopee seniphutentioss dgrone tise6WT BUsIOR dstep
ooy e AR T30S RN o 0 BB o e
ritdbeiohthe thel Mhadb- Bftek2 véahithedBGENN 102443t Sie 5560388 6T hreNiade-B
5131@%}?%\Cs%‘.’c[ﬁ,?FERQ%Qﬂd%%%%é&%l@%@rﬂ&@é@&%%ﬁ@%ﬁWﬂbﬁ%% 534).
repeated herein. After receiving the relocation

The services from the IMS 150 are then provided through the UMTS network
110, (i.e., from the IMS 150 via the GGSN 128, the SGSN 122 and the Node-B
112 to the WTRU 102 as indicated by arrows 536a-536¢) (steps 536, 538).
[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;516 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

9.



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

W%S%EI: (}}%gg nt response (steps 618, 620). At such point a t%ﬁ‘ﬁ}ﬁnormu
esta d‘z e§ between the -9 WO 2006/063330 PCT/U8200510448725 572

PDG 129 and the GGSN 128. The GGSN 128 establishes the SIP
ROAnt2Rivingd thatORE 1250 thregithelpesteidithasjibe 3P sonnertigity
S B i at<iar 676 after sencing & nadover.

| ases the resources at s after sending a handover,
TEPRRIiSR FRERE e oA HE %@(%ﬁ@%ﬁ) K Tk e echers the
Sepdsctheangpvepsontpieteentingsagd sndresoucomplideatizndaptheo the

-B,112 via t G 1 30, 632)..T - 2 th
@@%@ tﬂlé &%#8%\'/%){% omp éatcze&r(ééisi%é? t%%ﬂe%%ﬂl%@%lgg %é{%evjpé%ggﬁqlﬁ%
sessinss fooretoerdd 3160 Gee thethproded H00h the ONPNS Hanldaps

§a: o 8 R L8012 HhePREGL 206 then BNk BictRe RGNk 18 4he
and the Node-B 112 to the WTRU 102 as indicated by arrows 636a-63

VERRBIOR (6t G5iureThes seitsia g sBrath st & &r@sﬁ%oﬁmﬁd%
mt,%lsyggt_ rlﬂsltg Unasse Q{&&nﬁ@_,witb.,ammf Sphod8ness efishthpresamt 129, the
invention. In. accor. with the thir iment isti . g
AR ARy SONLIGG SO B S MR TS N s adicated
PME e BeoH-ada,) (teep 8ieak before make"). After the tunnel between
TRU 102 andihe PDG 129 is;. li '

iﬁgé‘tﬁjdicate é%lrl\l;?cz tsst% 81%%%?%21 1%%(%%%%%%?5%%%0\%%@%&%%
WTRidot@2nsenusth requibidioembolipnesd aof sidye 7omaspah daNemAion 3240

fonyaIgs e setuestia thePREAS, (BieRA92R): bhecienti0s BRIWEEAN
the PDG 129 and the IMS 1.50 indicates the steps taken_place io

d3Reisive EerRebaOREpRERERTPINE PBRS SHRNETE ) n {1 &jp Preak
IRgist atigre Bllosatieniof RrGBChetnekihehal WEBRON100SASEGE . JOTH 6RASs

SHANHR Rigthe 3 Lo Forahhe S T AN BB een T3e 0 T
WS tienimdic4d issperiarthedVIRRIE Ul anodnttrenizentbsimbRtla2a
&%"é’ﬁﬁ?ﬁ%ﬂ%@%ﬁ@ Iﬁiﬁﬁ féb'&Tfr?r{%QMQ i d 10 is.est@blishee afterheakingn).
Sieop 704 betweon the BDG 125 amdl the TS (50 indicates (he steps taken
place to establish the connection between the PDG and the IMS, such as SIP
registration, allocation of P-CSCF and the allocation of 3-CSCF.

[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
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[0047] When the signal from the AP 132a is lost (step 706), the WTRU
may initiate the handover to the UMTS system or alternatively the WLAN

initiate the handover. Since the WLAN is connected to % v %@1
“{ﬁgxwzﬁomay initiate the handover to the target UMTS syé eqkr/n6 %‘%%872
the signal loss is detected, the AP 132a sends a message, (a relocation

vg R, 189 (Pey/THE0UBLO 68330 ROIISRO US048 10T theeEBIB itgrval

g%e é@) The session is then maintained for a certain interval (step
18?. 481 The WTRU 102 then establishes a connection to the GGSN

168 indicEl W BHolPZ themyafiabrbasify Sapectiep-to he RGSN 128
WiTR I LQ24 asfahlishes an IRABIGabiene-Brdde (sep ikl 2)medvnmrkes 02

a 3GPP system_attachment (step 714). Th TRU 102 then i S

S Mo h BeteHAG S PO Lo AR iSS Be) v
WTRWMAR Sefspupla). PIR WAREKD, 0 eHART Rk 3GRE EPavanesssity by
pojn .an ARNLIs determined. i ed ry. Thi

B AEAR S Ehn AL 00 R TR ety Lo
aovbss: ptiet WHBU T6QUseBatehan arreie PodtRmiMS dbRNeistidrermined.

UpEUABIE (RAIPHAUONNE ?ﬁ&?lﬁw}ﬁ‘é 6ER01IL NG SOBREEIINaddress of
between the GGSN 128 and the 1MS 150 is also established as_ indicated

BGRB8 [mbis) 2eren dosBettaRttesSBh I THEN HnaRerdregkes
ROpPhes \WhRslPRysendadheirfesmatiat salataddp 116, existnl point the
session to the IMS 150, (i. IR, server). The jnfarmation.inclu the
s@gﬁsﬁ}&&\hﬁ‘é‘”?&&ﬁ%a&%@ﬁig.ngﬁﬁg)%%%rﬁggﬂﬁgﬁ‘&a razgshs%?daas
ragliestetd bpdirent T84raffic to the UMTS system with the new contact

gﬂ@%ﬁ“on' (keha@ﬂﬂcﬁ&%liolﬁ : pessd«i0h e like, ThailM 180.81980). The

pdatés the new routing call/session. The IMS 150 establishes a

NEWRUCKE rerds She safprraptive melatatbéeibhe [ustnertreTios tosthembMS

segels @ handgyerdgquest nopficationd@ dirnP DietdSsWithdniimiaiinrvice
regarding the session and indications thaé\ﬁ)e ll/session has been .. "
ARSERGETAY FESSORLE JFR UK YRR M ST B 1 ERAESH (oggiree

782 t1HI8RD thd 20Mnensgetedsaitie tication tespanse fiorthelidl (i.e., current
TP address), or the like. The IMS 150 then updates the new routing of the
call/session. The IMS 150 establishes a new P-CSCF and S-CSCF for the new
session.

[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 WIRU 102. The session is
resumed between the WIRU 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
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132a along with the session information and WTRU identity (step 724).
The AP 132a then releases resources allocated for the WTRU 102. The
ession is resumed between the WTRU 102 and the IMS 1

@Zﬁgﬁfg’&gand user invoked services are provided from th%gmggo\‘}?gn

the GGSN 128, the SGSN 122 and the Node-B 112 to the WTRU 102

(ptepid2 Bhe[0lbddnheetPD G2 atwpindicate a handover to the IMS 150.

A&g@itively,ﬁ%\évéTRg éoz may indicate the handover to the IMS 150

and -11 WO PCT/US2005/044872 provide the old

ctifi8ttion informatfomgBoRizor inbriarai&ing foossen. scaibtisdsmork and

intermarking-oeueen &-FREWRALNABI Y aRdMSVEAN-{8Y ARESBESLRERRCe is
provided by an IMS, whereby the user service is continuously provided
AR S E TS S TR et S BRI FREF Efapclover. A

evlaisHexaltpreatiohie a Whﬁ&mﬁeﬁaﬁﬁmgmdmeblﬁﬁw@eﬂmnel
theLANanya KOG, of (ngygelian netarkAndu i 2 el tunocl
between the and an IP network to receivé a user service roug %Hjén

Vieraeen HaMNRIRG asdablishR nateonkdotioreetvthe celbulaendondtireugh the

PRAKRS aangPyREM e NaUL AN I eieal ularietwaikby SRRFINE ng
handover signaling through the WLAN. 53054] 2. The method of '
eﬁ?ﬁf?&%ﬁ?ﬁa’m@inﬁfﬁ@ BhaWEADS & ibecaibiregabeprk Risesaling 2

thegeldarsneietk whendihen@ G seceives the handover request,

whereby the PDG is removed from a call path after the handover.i
et it the L gRRASE oA LS R RERE DO sends a
estilrisivedtoerghdhe GEINo{308 shBulbitennistbidvohemibediDéhtdceives
wherein the PDG send tunn [ est t G e
S TR SRR e W S A v R e
chpdaresfie pgréohmedovadishp crBraodt hetvate gl Béth audtbe WRBU is
IMs andide MRELisestattished via the GGSN and the PDG. [0056] 4.

The method of any ane of embodiments 1-3 wherein a tunnel between

tHAPBPIG and the IMEYE BRI PRReAimRLbTbeIsE the PDG sends a
tunnel establishment request to a 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.

[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 wherein 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
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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
Wtﬁ‘io W 6!} [0058] 6. The method of any one of embodiments i WR&I&E,

t over request identifies tunnel end points. [0059] 7. The method

of any one of embodiments 1-6 wherein the handover request identifies

Usardoentitsa(le). D060, Fdiormesbrartest any one of embodiments 1-7

Vﬁﬁ% n the 12 W %%@éﬂ%ﬁ%{% %és&ogﬂg%ﬁl@tgqng%ﬁérem the

request |dent|f|es radio resources. [0061] 9. The method of any one of

dinbdenatanaiesBidentiSes feanepaothane]sest identifies frequency

qoesgels. [00672] 1GLEhe8IRHA0ErOf BNy efobeBtRAIReatS-3- % Whergithe
the handover requestl entifies priority. [00631 11. The method of any

R de vt SIS AYE N the  connection to the WLAN is
tepodgiated. after theloe nnebisdnotdaing mélldﬁemmﬁmbnssemmlmheﬂain the
[9064 %%nTt%eE M one, ol emhediy Ui ETEINANE o irylar
connection to t and the connection to the celuiar network are
mamarkeéieﬁtﬂhhémbusly [0065] 13. A method for interworking between

qecdiar netyork apgls aWHAN JPLAISRE SEMicERIMEARI RY theMSin the
where g/the user service is continuously provided throuthe cellular

1oR \RPT MG SUEBRS HRdA e ritadsHYD davibaNEHY e ishaprk are

GQWSMMMDG and, in turn, atunnel between the PDG

IP netyyork tp rec user serv hthe LAN. The
establishes %ﬁ%ggt%ﬁ 0 l‘ﬁ TRTBrk SThare %network and

cmﬁﬁééﬂﬁ)rf%oahﬁéﬂ?fﬁﬁas bmkéieéﬁid' Whha&%a\hhe@wdrhbmdw@erwce is
osﬁdl 8%/ %‘i&@g fiﬁ?o%%ﬂ g PQITBEWi&xDQﬂQO‘ﬁW'PRU%%t%!ﬁﬁHs a
e cellu r networ 14. The method of embodiment 13 wherein
tﬁé%@@%éﬂt@ WEAN and a tunnel between the WLAN and a PDG and, in
turn, a tunnel between the PDG and an IP network to receive a user service
through the WLAN. The WTRU establishes a connection to the cellular

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

“}gy FolES;40068] 16. A system for interworking between the eglulahos/044872
ne%wo,ri %md the WLAN for a user service provided by the IMS, whereby

the WTRU continuously receives the user service through the cellular
reowwoviknadede Withdontdr the ¥iabNstivgthecerthdetioretoroble aefllaperform a

NEN@Ske:T BB CEHIRRISINOLK GARREBERA IRANPREC Ss@ﬁaﬁg&gkaaﬂqrﬁioyer
core network which includes a PDG, a SGSN and a GGSN. The WLAN is

C‘(‘éﬁﬂ@ﬁ?&ﬂf’é%’ﬁl&ﬁhémnel between the WLAN and the PDG and the
ThE WTRU i confiaured o s WO 20061205350 PCTILL S0p3 1044855 *

The WTRU is configure < .

CRAIRE AT oA AR e DO AP ERABA AR e
awheredbg\idye FRIXG tiser Wit o&bl thrdheaceilll lpathetfver kizy leenting: ashanttovesd,
' ' V : badi t

T B b e e R R R e

r&€aifes the handover request, whereby the PDG is removed from a call

Paigvefter theshandaver isneHoinethbaithing 4o/l AR HEWREPHRE IMTs o
and the WTRU is established through the  GGSN. [0070] 18. The system

drEmBogitRRtsPE R ARAERY PDERse IR wirhidt dhaphilifmanseives the
ragudst o theuedt SMhavben the MGreacdivesihecdlapdiverteeaqheHandover

h the,PD i Il path afterth d i f ,
i AR, el A R FhE LDt L B el
CESHemtteRDEhdFIFE] 19. The system of any one of embodiments
lggkpipvhereing tunpel Betupeghe PRG %@%&MM&&&S?H@“&%&%& a

indication of the service. [0072] 20. The system of any one of
etBBeirkeRtsers he Wikrernd 3unHdPoistweiahishedademindicatieniof the
esdaflished after a request from the WTRU.

[0072] 20. The system of any one of embodiments 16-18 wherein a
tunnel between the PDG and an IMS is 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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[0073] 21. The system of any one of embodiments 16-20 wherein the
handover request identifies tunnel end points. [0074] 22. The system of

w%r%o% 0embodiments 16-21 wherein the handover requg, /’9&%@'}9&872

user @E‘F’?ﬂty (ID). [0075] 23. The system of any one of embodiments
16-22 wherein the handover request identifies radio resources. [0076] 24.
79 stem HTany Bhe sfsembodianenend 6£28nhhémienticl G1a@ddveein the

reauestideniifies dreptaRev e lSHAA0G 2% ThE: SYSHEM,O LAY QR€ are

of embodiments 16-24 wherein the handover request identifies priority.
[oErRiaBed pansyEtasewiiEny one of embodiments 16-25 wherein the

e s cotunlished - e B D e pllplnd
netwark.is established. -14 )

oSS T & SO RSt DS, FERSHAE AR W TRU
conhzctiorso teeciWdsA bhandstreseovine ctlonughhtheelela metinedikoake after

intained.sim ly. [00 -A system for interworking betwgen

e A e e e S S
vopepepiian daniR Wiledhtitubtmiynre cEhfe sefiiel ars apbepylc sammpriegs theradio
colldlar netwerk aliar shandoyarRyesialishing 160N eeion I0d88N and a

cellular network after a connection to the WLAN is broken. The cellular

Ntk P el ds sendenred e srtahbnk arinmnel RetesgrotRauicAN and
ikt BEXCA B DEe acHGISN wterarkCEaENhd HEDWLAN s RonfigutetetBablish a

tabli t | het th N th D llul
R LAHE BP0 el el U8 s RATE & eifigwred to
RDGrait chte With Poich \WiERVLAN euifhthe ¢¢bubommettmicatendith petfothea
WEANRRNS eelluar etk e i pedant2 M@Méﬁﬁ%@%mcﬁm

WLAN to the cellular network by establishing a connection to the cellular

reniBek seHElmaesrEctidsto e vomredtiemriskéhenyV ldtisg hroken by
hangdanar bendinevee3xamH998&k 9. The system of embodiment 28

VYH(%%n the hf&dovﬂéos;rrs]teem of embodiment 28 wherein the handover to the
cellular network is initiated by the WLAN.
[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 and elements of the present invention.
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cellular network is initiated by the WLAN. [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 prefér@ed embodiments in particular

‘ ) without the
DEEININR RN YRR Pl e entise ; S or in various
combinations with or without other features and elements of the present

1_inver§i91r\)};th]o% 18 THE GLANSEFIGR LB RN MR R Irédhethod
FOLLOWS: 1. A method for use in a wireless transmitireceive unit
inpWAIRW), the method including: establishing a connection to a wireless
local e NeINE K EYHREREEPIEYOliRaEYs IBcsp ssiaNHBWd HSEV ERNjCE
from a Third Generation Partnership Project (3GPP) Sessiqn Injtiation i
ProtdB¥PKEY®) AadBd $BSHIRMfREofa 'SR PERIATINTEY! re@e%r&t chgLeion
paghieeniFoPdfrBGBPrSIBeksnrdiviSivia Rrprcke t SRsbgatenRyriRbGkdia
aéwd the W ; 10 accessing a connection to a cellular network and
Sg ?&Bi%fﬁi&}&" onnection to the 3GPP SIP-based IMS via the cellular
netwoekeinitigtitng aubandewirsrdnonmdna/L3PR) H1B-taitgidr Metwigka aprrket
rforming, t I WLAN to the cellular network while
dggeh ﬁgé%gs){y(qrgécg&gr%?}ﬁé Wsneégs@ervice from the IMS during the handover.
15 2. atuessihedoonokaHion atsel idarueRhyliseoA rREEaRkE G irﬁ,ﬂm’@tm
t&ﬁ%%’@ﬁ%ﬁéfb%&@%eﬂ@ﬁ phtht Randeysletwdrithe method of claim 1

urther including: terminating the connection to the WLAN in response to

the ednilisNeR harJI¥BHERTOINGY (e Nam iae Retinaineddk B method

of C'aiaéﬁé%ﬁh§rmél%%%&mamn{m e APNRSCHRN dalithar MAP N dwhile
the connection to the cellular network simultanﬁgusfljy. _
continuously receiving the user service from the | uring the handover.

2. “The method of claim 1 further including:

disconnecting from the PDG in response to completion of the handover .

3. The method of claim 1 further including:

terminating the connection to the WLAN in response to the establishing
the connection to the celiular network .

4. The method of claim 1 further including:

maintaining the connection to the WLAN and the connection to the celiular
network simultaneously.

5. The method of claim 1 wherein the user service is a voice call service.

B. A wireless transmit/receive unit (WTRU) inciuding:

a dual mode transceiver configured to:

establish a connection to a wireless iocal area network (WLAN);,  invoke
an |IP session for a user service from a Third Generation Partnership Project
(3GPP) Session Initiation Protocol (SIP)-based IP multimedia subsystem (IMS);
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5. The method of claim | wherein the user service is a voice call service.
6. A wireless transmit/receive unit (WTRU) including: 25 a dual mode
transceiver configured tc. establish a connection to a wireless local area
network (WLAN); invoke an IP sessfoh for a user service from a Third
Generation Partnership Project (3GPP) Session initiation Protocol

(SIP)BeaNE heHERiHRYIsS THAYsIBm RIS, SI7 -Paser dMRe iR arRatRI Sata
gg’@ma{p@pﬁ?@?@r@%@my\u\/@yia a packet data gateway (PDG) and the

WLAN: and connect lul K tablish.
conn@EHERYS SREVSEISP G5 SR VAT AECLER TR RARCSHR g e

3R gvererpialisoyyentiy csnfiguredwordnitiate a handover from the

WLAN to the cellular network; wherein the d Imocﬁa ran iver |
confiU AN IO I TR SR LR Parn e e g e

Ser sefvice tro e uring
Whé\NandbeerlitiarmetWdiRU of claim 6 wherein the transceiver is further

confi di f TN =Y ' '
e e R e e e
the cnsfigenigedraatihin HEStHLBDEBEHANEPHSE. WLAN in response to the
establishing the connection to the cellular network . 9. The WTRU of

laim 6§ wherein.the dual. made transcejver js configured t, 5 maintain
i la ks e N el e LR
diboottasedrsty tHOPDReiVWaRid rafeciai oo Spleoeiofitire issdservice is a

voice call service, 11. The method of claim | substantially as hereinbefore
described with_reference to the accompanying figures. 20 12. The WTRU

B claifDg sYItkhAb MR RAYBRIBEIRS R B ANTerieh e Fo iR red to
ResMHRARAYKCHENEEEon to the WLAN in response to the establishing the

connection to the celiular network .

Q. The WTRU of claim 6 wherein the dual mode transceiver is configured to
maintain the connection to the WLAN and the connection to the celiular network
simultaneously.

10. The WTRU of claim 6 wherein the user service is a voice call service.

11.  The method of claim 1 substantially as hereinbefore described with
reference to the accompanying figures.

12.  The WTRU of claim 6 substantially as hereinbefore described with
reference to the accompanying figures.



