WD 2004/ 100431 PCT/ US2004/ 013484 [0001] METHOD AND

ARCHI TECTURE FOR ACCESSI NG AN | NTERNET PROTOCOL
wWORdoIMMERI A SUBSYSTEM (1 M5) OVER A W RELESS LROONISHREF 3484

NETWORK (WLAN) [0002] FIELD OF | NVENTI ON [ 0003] The

present invention generally relates to internet

(090Xl medi METHODANOMRCEHITECTERBFHAR AQCESSING a

met hadN ENTERNET PROTOCOLAMUIJI By SUBR¥STIEM (IMS)

pr ot ocolOVER A WERELESSEQEAEAREANSET WORK (WLANgSS

| ocal area network. [0004] BACKGROUND [ 0005] The

architecture for accessin in regul ar networks

[ @Omery popul ar and F; ?ﬁlQF)}%NTIQNnOV\m in the
[g?(¥3f] eAcce'?ﬁé t |il¥Pertibon éll\&ally% §Qo 1ht°erﬁett glutl‘hiréledia

rent natter because CErtarn | cati ons
sabsystéms;t andenwire pRrtdculadly Adla Iaeiélodemall aretiteQued for accessing

P She@Bldsp CRelibea SubSRema M £ 85Tt Deal g Bk
the use of an IMS in WLANs. Therefore, there is a

need for a suitable architecture and net hod for
ssing an IM5S in W ARACKGREUND s vinaNs . [ 0006] The

(66041 OW NOTh ﬁkzb gﬂcecﬁﬁ[e W Rk etit ah ‘Tlvlté"l'nﬁxi1 gﬂfa‘}' rfe't&@ﬂisqg very

assi'sts in a tter-understandi ng of t nvent
pegRRrtdnd ik @ﬂgrmﬂﬂ dmopza:r imtheshitp Acajseinig arM\AMS 1n WLANs
i zation, .acc

t hent 1
Hieahye CaeteRa BRbR boshlhe AR FoOap g prchtecture of

RV AGRCGTe ¢adhirsd. B haRstified tidnsN v 9RithG RN nde¥@Y¥d in
GPRS support node, GVSC gat eway MSC GPRS gener al

knowmarchiestyre ygr mtanéwdﬁéhét rqs@éaqe@wdr%@d%t@uﬂqséan IMS
1K' WEAﬁH.b Tﬁéf&&re, Biferd isc§need for a suitable architecture and method for

accessing an IMS in WLANs as well as WWANS.
[0006] The following list of acronyms used in this specification assists in a

better understanding of the invention:

3GPP third generation partnership project
AAA authentication, authorization, accounting
BG border gateway

CCF call control function

C-GW control gateway

CSCF call state control function

GGSN gateway GPRS support node

GMSC gateway MSC

GPRS general packet radio system

HLR home location register

HSS home subscriber service

IMS internet protocol multimedia subsystem
IM internet protocol multimedia

L



I M5 internet protocol multinmedia subsystem |M

internet protocol nmultinmedia -1 WO 2004/ 100431
wEFanAWBR004/ 013484 | P internet protocol |-WANT/US2004/013484

i nt erworked WLAN | WVWBC i nt erwor ki ng MSC for SMS MGCF

medi a gateway control function MGW nedi a gateway MI

IRobi | e t eintémat pa@sodn | i ne chargi ng system PDG

dat at packet data network PS
IE@@@ svﬁ“?%‘%’é’aﬁﬁwéﬁgl ay subl ayer
IWMSQCO! -iggsiworRingaviseder 888 R- SGWV roanmi ng SGW S- CSCF
serving call state control function SGSN serving GPRS
Magfort rvediagapeeayentroldupetidthay SI P session
MEtET ati qge@i%lcgf‘@g‘% SMS short nessagi ng service SNCI
serving network contact information TE term nal
MTfui prentmobiBikernenslf er protocol data unit T- SGW

cicj;&ansport Lig user eﬁqui pmrent UMIS uni versal nobile
ecommutit 28% FUHERATSHI™ UTRAN UMTS terrestrial radio

PG eSS nefavkekdatdlddtawgyt or | ocation register
PDN packet data network

PS packet switched

RP-DA relay sublayer protocol-destination address
R-SGW roaming SGW

S-CSCF serving call state control function
SGSN serving GPRS support node

SGW signaling gateway

SIP session initiation protocol

SMS short messaging service

SNCI serving network contact information
TE terminal equipment

TPDU transfer protocol data unit

T-SGW transport SGW

UE user equipment

UMTS universal mobile telecommunication system

UTRAN UMTS terrestrial radio access network

VLR visitor location register

WLAN wireless local area network

WWAN wireless wide area network

[0007] SUMMARY

[0008] The present invention provides a method and architecture for

accessing an IMS over WLANs/WWANSs generally, and more particularly over

92



W.AN wi rel ess | ocal area network WAMN w reless w de
area network [00071 SUVMARY [00081 The present
WO 200£100430Nn provi des a net hod and archit ect ur e POAYUS2004/013484
accessing an | M5 over WLANs/ WMNs general ly, and nore
rt| cularly over_ -2 WO 2004/ 100431 PCT/ US2004/ 013484
syiestirdin lightioferisiing E@lﬂ@ﬂlsﬁﬂjl@datl‘édre spec1ﬁcally,

%&%ﬂ“j@*. AR prbaes S e it bl rs QYRS O AR MR s
amblam exemplapy arephod ahd draviekctare Hort mmhwmlrft@zrfaéd,l ch an
interface. [0009] BRI EF DESCRI PTI ON OF THE DRAW NG S)
[0010] A nore detail ed understandi ng of the invention

[08g9lbe had fr BRIEFEDESCRIPTION GRIEE PRANING(S)
['Q ferred enbodi ments, given by way of exanpl e and to

Under s{’*d?e%reudﬁt%ml@d@rstmm pfthe W@é@umb& lnagi from the

nat e
RS b R, B, Bt o
h#i andenstoot oini wgumatmmvwiﬂhi dreakccompahyingCltawinhawHegeia like
call .state control

rect connecti tween t h
e(rii Revisaie Ia %Iaahéfgh ke Numate %P}E%V@i?ﬁﬁl&r t node GGSN
[00Bm1]a G Fi’gﬁﬂéf aces 4 O&héinakicy ld'iﬁ}%ni Sslﬁ)vﬁﬁ%:)ga‘i:bﬁventional

dla am showi ng an i nterworkin AN and
lgﬁfmre l[lmmg]a direst .cemeecmgna)e werinthe Qﬁlbﬁagﬂ' eontrol function

t he
<§§%’?§§?§%ﬁ FreRER R RakE mile GERNEER b fatelfies 4 1
[@0¥3low di Biguzer2shawichgmatie dizgiram shmhnghndﬁtd?ﬁveﬂeiﬁ@WLAN
Iﬁ gt St i(?tl on over an interworked - W.AN
%ﬁ Aklf‘ e the user is not registered; [0015]
G0EBIr e 5 Figude Bligvs Qé}féﬁ{a%m &Bgmxﬁcghb%g% a%hﬁgctﬁfél M@t Wi

based services over ) Fi gure

betespathed M &’g‘?sa’ﬁ’?%hélvﬁ 1%5% ang: thefPR@; bet ween a
[(OFdi 2 gat@paye (NG ﬂ@vgddﬁgxean? Qﬁ%wmg a session initiation protocol

(SIP) registration over an interworked - WLAN (I-WLAN), where the user is not

registered;

[0015] Figure 5 is a flow diagram showing termination of IMS based
services over a WLAN; and,

[0016] Figure 6 is a schematic diagram showing an interface between a
media gateway (MGW) and the PDG.

[0017] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
[(0018] The present in\(ention will be described with reference to the
drawing figures wherein like numerals represent like elements throughout.

[0019] Hereafter, a user equipment (UE) includes but is not limited to a
wireless transmit/receive unit (WTRU), mobile station, fixed or mobile subscriber
unit, pager, or any other type of device capable of operating in a wireless

environment. When referred to hereafter, a base station includes but is not
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[0017] DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENT(S) [0018] The present invention will be
walzwenodaed with reference to the draw ng fi gur@EBUS2004/013484
wherein |ike nunerals represent |ike elenents
t hroughout. [0019] Hereafter, a user equi pnent (UE)
limitéditbess Niodé-H, sita oontiroliert ectesop@nt,wir asly @lser interfacing device
dransmt/receive L;cnlt (WRU), nobile station, fixed or
MO eSUBTCF TR uni t, pager, or any other type of
[0620]ce CaprdhReseht BReAAbA DOdikébtad ¥ & BleeBSd and architecture for
environnment. \Wen referred to hereafter, a base
ageessingr] M eenyines onert 2 WeLAY: The detrihoeis s@owstion point and an
1§%a?§ﬁ$t§vﬁe{eg;tgigzglg éu'b %tgﬂ épggg ) QQ@ E}’&P?"t&e ﬁhe one hand and
thevnedia gatesvawi fMGéi%)s aadvuheoHEé}]ton fl302atHerThe: ﬂemﬂmﬂ. A

tion is directed to a neth nd architecture for,.
e bRt s sRoe BT i B oo e g AN o pr h barpfe o existing
SCAREE NSUB. 784, Mo@&rﬁ@ulak%feﬁifé@ﬁ&e 8} BeBAd thectibb7.8 of the
subsystem (CSCF) and the on the one hand, and the

exisging sjandaudy diketeyl tamocedurestar Y Stareesst Hie deseription that
FORRES I %e%ef@éy Hﬁ%@: Q4 b AW ardcRits gré Qhlidh {s%sﬁilﬂ:af)ﬁrto existing
e incor e I'ng

accessi por at Into exi
stdradaads aincTﬁ?dﬁxg arA11 MnranMiPS joc ([HaMAY 2000 tettizige domeample.

had 7.8.0f .th t t
RSSO BURaR: ok dpventisns ape bt blh L timitatign to

oﬂliattraﬁ@his%sly&ea@sn@mbmy directed to an architecture
which is E|I cable to existing standards including

@1l 11 i sefgrerceMe Fimoe sbt therg, isf ghovax anpenyentional
'meFec% e W?Sc}{)hou C(19‘?m e 11911:0 %llfbe sf&{}hd%[i]&"?@ 239234 to enable

applicabl e 'w er transm ssion
asyesbimgd MS ovexld WLAN).2The hhktmg refefarce acchiteotdriedndieates that

there i s sho a conyent i Qnpal itectur which is
dirvehopprestien Peiveer HboceSCham PO 354 G ifetice may be
1REERES). "Chib B@lrﬁa‘éﬁbn s Wethto rcﬂt@ oﬁé‘lxﬁattéd}’ﬂerhﬁﬁﬁfeﬂrsl? messages
architecture indicates that direct connection between

betreeapstrvieascoresEing im packst sivitched 4R2) depains and the IMS sub-
O A 5T, mi nat ea SI P messages  bet ween devi ces

[0@22] at | ngln nrdeactioedccess IMBedr¢is) ockrmam rinteawdrkdae WIMEN (I-
V@ERN ) ugflfgea%Al\? UM%g%a\ivork architecture model as shown in Figure 2,
however, a direct connection is provided between the newly added PDG node and
the IMS sub-system (CSCF). This reference point functions in a manner which is
similar to other reference points.

[0023] More specifically, Figure 2 is a hardware block diagram showing
WLAN-3GPP interworking architecture 100 respectively comprising home and
visiting 3GPP networks 123 and 113 utilizing an optional WLAN border gateway
(BG). A WLAN user equipment (UE) 105 is coupled to a WLAN access network

109. WLAN access network 109 typically includes one or more intermediate



[0022] In order to access |IMs services over an

i nterworked WLAN (1 - WLAN) using a WLAN- UMTS net wor k
w@emhitorst ur e nodel as shown in Figure 2, howewBDS2084/013484

di rect connection is provided between the new y added

PDG node and the |IMS sub-system (CSCF). This
neeWerlencWIpoonccessnnehwk 109 5 enuplesd tevithe integmnet and/or an

r t her . reference nts. [0023] More
Igt)' ?dggf’tlea as Pérljr"rngg/;“ﬁeg atﬁggf dwar e bl ock di agram
[0 Ng  WILAW 3€d8Es hétwarkha 08 aé@s@ers@lﬂ(nlela isited Hd@work 113 by
respectlvely congr|5|ng home and.

vrst 9fcr MSLANBGEd 71 ad/gf pptionaly W3 o 3 n%g-AW_I‘AW isexvgs120.
o pmﬁzatlgﬁgew@em{:e&%%WMOQ&[@WEQ% Ac%ess gateway

WLAN access network 109. W.AN acce
1A&t isobk W49 of \ipWoalihterface] deeatinghéhetunpeling of data through

PG WEAR e d0e RBE PR oTd T AN Biigreciebotindoo and

obﬁbﬁélﬂm‘rPB AN Oproai serviet 1 20Bthy WLNEtaEW rAWD interface, wherein Wr
Intranet/Internet 101. [00241 W.AN access networ k109

signifieswirelessEAN aythpntication (rfoxmation Bow ta3GEED, apdWpefers
t§g§61]&g 1204 éﬂérg‘?ﬂt fuB@ElMxé’ WLANBEFR 18400 EB@%d &4 g’gﬂ} 119

“Conmuni c&tions bet ween W.AN access net
varich,\ibANra,caveesseg atpebst data hetwolly (RI2l) 38 avata Wi interface,

b Ehhatiese ¢o o R 495 AR A Babtn 666 ARD 2 frugled to o

caﬁmpgktemg 2¢dl]l catrolciaakti EaE-CAMAVE G0 X2, SiveY &F WE4ftdrSace,
way of a W/W interface, wherein W signifies

d\ﬁPP‘éP%§§hEmﬂ&8?F?é‘fﬁY fBRetiom (information flow to
an vak@&ll I
unct i ons‘q s%& I{Ifi)gcﬁll%aﬁgmaﬁk%gqéoup ed(ﬁtt% 12'72&‘DC§GP15 visited
mhwmﬂ: 118 dverms Vénciasedaceawpinbk ets describaétatovk, ¢cigbifjes the
138 .over i nterface eno a P
A e B par 5 T 8% AT T4 § Bkl o P

186 fbbéloﬂhe%bﬁé’vﬂb!scnb'éd Wi iaesifacel PDMNT36 ﬁﬁﬁ bétHaNaidnetwork as
122, over interface, denoting a chargin at ewa

RQMck?aSoanq)é%Ms Jinked dach PBEP1AAA Br XY rAeEYeT: yer gAVm
ke, 38 MARRONy sflerolis Hko TP BORPKANRGH ey 120
ofl aGPR hrsd:a@ metworkr b}l pedrea W%rllm;erfﬁé(sd&@mhed dbonék e 8GPP
AIAOA zi‘)r(t:;([})r’\lserver 126 is also linked to online charging system (OCS) 128, HSS
130, HLR 132, and C-Gw CCF 134. The link between OCS 128 and 3GPP AAA
proxy server 126 is a Wo interface which implements online charging, whereas
the link between HLR 132 and 3GPP AAA proxy server 126 uses a D'/Gr'

interface which provides authentication of the UE 105, and the link between HSS

130 and 3GPP AAA proxy server 126 utilizes a Wx interface for implementing
authentication procedures.

[0026] The PDG is a node by which PDNs are connected to a 3GPP
interworking WLAN. The location of the PDG is different for each specific

service accessed WLAN. For some WLAN connections, no PDG is used. For some
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136 over the above-described W interface. PDN 136 nay
be the sane network as PDN 138. PDG 124 is linked to
W@ 2BEPV480A proxy server 126 over a Wn i nt er f BCBUSBGNA3484
AAA proxy server 126 is |inked to 3GPP AAA proxy
server 120 of 3GPP visited network 113 over a W/ W
acceseed sereicesidedDE éslindtihe\home3@@Rorkidud for saye secassed sk2Gices
| S 0 ljnked to.onli char.gin em (COCS) 128,
d%gﬂci%‘fd]ﬁlﬁ af%‘gm%%r% %%é%ﬁ%slﬁsne li nk between
(68231128 amke BOBRofdins Pouting Esrv@iticklfor MBLANVGPP connected
interface which_inplenents aqnline charg n wher eas

USERS; [TPles m\mkemmtalaezeawé fxemfsepiio fhe KDNek4fbshep in
FRERsT ol ) dovrich e SPEANBGPPREAKLAES 3L deﬁ%cés?*ess

tMIqtumandema@png@MaMszwa@smtlom emdagendrates charging

t&l eglentl ngeéj aut heaé%c%%l}%{)%fﬁce%%{éﬁ?@]&eto %gl. Therposes.

[0QTgpr Wor kahgnWeeNvui@T@ biRsiathedstagé ThaasfiPPiotocol Data Unit
different for _each specific service accessed W.AN,

(FBPWR drem\ibanS Mengatepp AdSCH& B (se.y glag) CSEST 134 phown in
m%u \égejé&%ﬂé%%s E’Q%h%é%%é E&gﬁgé}? PG mE S gb gfﬁ)U

Is in the Oor sone acces
[@Qﬂ&h ces Ift dreoBD@eudetdcied bpRDEd11% thecPDG tIR8 returns the

ABRT e oo ThlE iR desehs ST ONSE U &L e 68K E P shop in
mg@@ei) il atf@lm@qepmd If A OeBr6@re detdetrl RPDTADLY, SKROPDG 119
ur es and 6, to/fromthe WLAN- 3GPP connect ed

egg@sul $ pad ﬁﬁa%&iﬁ dhe shart mespag o0 Ri@5tasmaigWLAN 109.
@@%di or ms W@l%ﬁﬂ gg%%nﬁﬁﬂa GRERAL R r’ﬁ&g?%ér fgq]gﬁlved by UE

Oormati on re ate to user atatra
18A0PDE 1 Heretingr ientpliverpomésmatiofdaghe BMS GMSEI(CROT) &.e.,

C?Jq@( Ig ransf3 Pro .ocol Data Unit (TPDU) from
RERSE e Y RIS E Pt CSCF 121 shown
[0081] Fi gUrWhdh redeinEREilds? refort @6 fH kol BedsdBe transfer to the
rece&tlon of the short messa%e TPDU. [0029] If errors

U d09fIaEt 1§ nefumpthe appropriateexcon iormaatipm e theeSMS-GMSC

to the SVM5-GVBC (i.e.,
I?Eg&%g&él:ﬁﬁgf%&%g%d ?an{llﬁ%%?(gt 3) in a failure report.
[0032h0 er rWﬁmnaeemﬂagacs}mnt mngsdaPSTPIY ftone tIROGEINS, the PDG
119 is responsible for reception of the short message TPDU and inspection of the

relay sub-layer protocol - destination address (RP-DA) parameter.

[0033] If the parameters are not correct, the PDG 119 returns the
appropriate error information to the UE 105 in a failure report.

[0034] If no parameter errors are found, the PDG 119 transfers the short
message TPDU to the SMS-GMSC (i.e., CSCF 121 shown in Figure 3).

[0035] When receiving the report of a short message from a short message
service - interworking message service center (SMS-IWMCS), not shown for

simplicity, the PDG relays the report to the UE 105.



encapsul ates and transfers the short nessage to UE 105
t hrough WLAN 109. [0030] Wen receiving a

wocood/ioosdEt i on that the nmessage is received by POE/USROE/013484
PDG 119 relays the delivery confirmation to the

- GVEC CF i,e., CSCF_121 shown in Figure 3) in
IZHEQI i ver &gge‘&%ﬂ’ t(rl.efe[%'@f@ll’o‘%éﬁl r’%gé‘i Kﬂtﬁ’léa@ Ibgtuvifémne%he IMS-
S@95ten?{CSOP) $0444 BRSPDEE] 19, 30 §f1@v(1ntixl9 gﬁ%ﬁ% JE 105,

PDG 119 returns the appropriate error ion to
[0R87ISNVE- GliBe Wilzferenteonaint is sknijar ® tBE Gimeferéraielpoiret provided

B RRE VSR R PR S REREphhted vi e
Weaefirenoe point Heased ot TPESSaged RIBdré byl AHBAE tePRiRls via

the relay syh-layer protocol -_ destination address ]
r@%!e?ﬁ&’) PRIt Rt 2%€ slobply)addressable, thronwghethe gperafiers' public

éiﬂ’réé’s@ﬂ% sdhdfhel? @Qh}é%%f @Heutis{é%f tg%ﬁ%p RAQRYLS %%cﬁ%%gg X\ihen a

information to the Ut 105 | ure repo
JGPRoetyearknfor examplepisspravided furad, IPineltiR&Glia TBM) - core network

nsfe hort ssage TPDU.t o, f.he SN5- GVBC,
(EPOCRE L S s TR YPRGence oy PRy o anpoticy control
intrficei ng the report of a short nmessage froma short

age ervice - interworking nmessage service center
@@f@- | Jeure dshaws e PUt registiatiangprogedurn everdEMLd Nywhen

. U - A A e e ey
el T -

gcgesgregigtrativade ppdommeed anth efteMEP cGuisyivitgrfod GEGHyndldig has
119, h ' ' . [.O037]. T '
138 ol el B che Qe R oA iirogedinerin perteinegahelar

[p038li ded Afvgr the TS IdeneitainedNIre ch@idetiR ey WHrbuPR ¢KEtWLAN
W reference point

dat a _net wor ks, i rovided via the
nsERaHE g Step Skdhe Ulogerpras the 1Y remisirntion e e B sahatep S2,
i ' b ugh
SPRASURIT: Riftkatly Rifbrdes@iEnby (8 U¢ PEREDTRe FHG fikiep 3,
expingscthefregisination meessdgl tsditegniethatargdh €SCF adRPwards

SRS SE PSR PG 1 4 B

(60408 y St enUpbhieeceiph of gHraegRBHabion hfoPmaYioA ERwAIRAESCF, at step
S%? gﬁéc?ils thle n&sglr' fp?gf(ii‘lé in the HLR/HSS and, at step S6, sends Cx-Query
information to the HSS (for subscriber identity, home domain name). The HSS
determines if the user is already registered and, at step S7, a Cx-Query Response
(Resp) is sent from the HLR/HSS to the CSCF. If, at step S6, the HSS
determines that the Cx-Query is not successful, the Cx-Query Resp rejects the
registration attempt.

[0041] At this stage, it is assumed that the authentication of the user has
been completed, although it may have been determined at an earlier point in the
information flow.

[0042] The CSCF (i.e., serving CSCF (S-CSCF)), at step S8, updates the

user profile and sends a Cx-Put message (subscriber identity, S-CSCF hame) to
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[0038] Figure 4 shows the SIP registration procedure

over |-W.AN, when the user is not registered. The
wappkilersi on | evel registration is initiated aPCBUS2004/013484

access registration is perforned and after IP

connectivity for the signaling has been attained from
thé é{w&@ﬁsammewﬁgx TIT¢1 ESS, sespmsiyeite stompBai sterkshidle GWCSCF

Alte e as ob d
IO AR o fart S B WS SRR B Rerpaposgese
téd hlee SMS@E tehdlaiowdedge eeeipEof taie Git-Ppt igssageends t he
SIP registration information flowto the PDG The P

(@43t ep dn regentngfiibe (hBut BgFr miestassn oS aRfeF 1af step
sdRdLERipg ﬁﬂ&xﬁﬁﬁ&?ﬂo%s@ﬂgelf e Cg%l% thg?{%,st \eIVF})li(glAr at step

regi stration nessage to the target :
16040y nldpds the cdepintahfarationgiremnr tei sobpsé¢nilher pmfiloty the S-
deJ . the CSCF, at step Sb, checks the user profile

‘he HLR/HSS and, at step S6, sends Cx- Query

[(D(ﬁfz@r mat ime S@S(m HSSerh 508, tolsthé heformdeith if&rythehﬁﬂi%ated
domai n pamne) he HSS determ nes if the user

uger. R RAdiden & féweerbﬁna?ﬁéaddgesseﬁ gforspatign,seceyiih gm"ormatmn can

aﬁ%%%%@ fOI(lB%Whllnsth%@nglFom the HLR'HSS to the CSCF.
, at step S6, the HSS determ nes that the Cx-Query

[00545ﬂ1 ot s lJHwSQSﬂF aft htep@lzl@@uyn%rﬁlf’éw@@lfx mifoematlon flow

Egl Fls? att nﬁfm(%}o@](h\gpthltﬁﬁMer has been

[@mmpl et edrh@PDGng&tep81ﬂpssénHaMoﬁﬁmrﬂ@dvesm PEGIOR! (SAITT) to
arlier point_in i nformation flow I 42 The

theBLAN, d'he WLAN ?ledeéeg SLB 268 & ynessages , at step S16.
Mggbgt es Burd!5 St an{a%'do%v aﬁgrgﬁr%amg %}E’%Jgg&ﬁgg Qor the

scrlbe I dentity, CSCF "nane
t@@mamoms lMSEHdsB$zeﬂ4¢a3m484 WLAN. HVR/ANIGZ03tis sdugpbedSth UE

2R3 GAOPBE ol e BRGS0,

PIHR @95 areovEt stafdapd TPH2s@E1links, (b&estep ST WHon receipt of an
acknow edge recei pt _of the Cx- Put message. [0043]

ineopipgSIbicallnat steprl, (R(h 2B getrigyes mpebils. rogimg iaformation
SFAER b, SR O A SRS i
rotteng eifexmation, M bRr04, ah sferpcﬁﬁ tslaadsakﬁb@iakidreqs rtofGIE 202.
CtSQ)Ft 582,851:' step S4, sends an SIP Invite message to PDG 205 at the PDG
address returned by HLR 204. Upon receipt of the SIP Invite message, PDG 205,
at step S5, locates the WLAN 203/UE 201 and, at step S6, notifies WLAN 203 by
sending WLAN 203 an SIP Invite message. WLAN 203, at step S7, alerts UE
201 as to the existence of an incoming SIP call. Ifthe SIP callis to be accepted at
UE 201, UE 201, at step S8, sends an acceptance message to WLAN 203. WLAN
203, at step S9, sends an SIP 200 OK message to PDG 205. PDG 205 responds to
the SIP 200 OK message, at step S10, by sending an SIP 200 OK message to
CSCF 202. CSCF 202, at step S11, sends the SIP 200 OK message to the cellular

network.
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CSCF. [0044] The S-CSCF, at step S13, stores the
information for the indicated wuser. In addition to

w0 bw4nemres/ addr esses i nformation, security i nfPCTES10041013484
can also be sent for use within the S-CSCF. [0045]
The S-CSCF, at step Sl14, returns the SIP 200 OK
(0048 r mat i Bigufd 6 Wlugtsadey angxemplaoy kefevencaqointiVo foratse@s an

intEplsph heftheor s MG SR00ERe ARy CFo12 HED (EARDG A the
dWAY of PG bbing asleRpREeddboves $eigaotad tHie Filkured, a§efPlained

S16. h0047%§dw$ure 5.1s a data flow diagram setting
epgliarh ijusiry erfacer Winfor e @snan jigteréice| hegwegnethe IMS

' AN 203 is coupled to UE 201
Sgﬁ%¥g%§20?§?g ﬁ%%?é%@my%bnnunlcatlons bet ween W.AN
[ABD] UE ZIHe foaegdindd¥3cPibes am exemplary treatbled asind Redhitsetire for

aghrn % 3P el opo b R PR el MRRL: e i

invtin@lonB{ds®Ren paEticuddr] sledvodnd 86dedibed REtH Rfdrenée to preferred
information to HLR 204. In response _to this routing

epbedimentsoft, WHL Rexgudergfood hypthose “kilinds i Upper eftegarious

chihges i (B8 and FAyE ARy B mpluBtnatin 0T WpBlie from e
stopetdf Bh@ Dventipn nlesadmiddiereimabbree. SI P | nvi t e nessage,
PDG 205, at stegp S5, |ocatgs the W.AN 203/ UE 201 and,
at step S6, notifies WLAN 203 by sending WLAN 203 an
SIP Invite nessage. WLAN 203, at step S7, alerts UE
201 as to the existence of an incomng SIP call. If
the SIP call is to be accepted at UE 201, UE 201, at
step S8, sends an acceptance nmessage to WLAN 203. W.AN
203, at step S9, sends an SIP 200 OK nessage to PDG
205. PDG 205 responds to the SIP 200 OK nessage, at
step 510, by sending an SIP 200 OK nessage to CSCF
202. CSCF 202, at step 511, sends the SIP 200 CK
message to the cellular network. -8 WO 2004/100431
PCT/ US2004/ 013484 [00481 Figure 6 illustrates an
exenpl ary reference point W for use as an interface
between the MGW identified as a CSCF 123 and the PDG
119, the



details of PDG being as expl ai ned above. It is noted
that Figure 3, as explained wearlier, illustrates

wo ooenése W for use as an interface between p¢EUSIBI013484
subsystem (CSCF) and the PDG [00491 The foregoi ng
descri bes an exenplary mgihgggnd architecture for
accessing an IP nultinmedia subsystem (CSCF) over a
WihitNs cldiimled isthi s i nvention has been particularly

sho and, descri bed wi,th reference, to,preferre

el mordbebatapis 5f e KA e BE BRI 108 A Befrrs R4
ahlea arirelefiatwid@ droa net@ba (WSVAN) ftor sacasd ad efndéinet Pavtocol
be made therein w.thout departing fromthe scope of

mHEmaNR Aebystere P b EmABE@Bhabove. -9 WO 2004/ 100431
PCT/ 925919&/ &%§%§€ebwwﬂ@ co\é}??éd betwebRIROINIS l:angl'one of said

Appar atus for enabl i'ng one a wreless local area
WikANcarid WW AN) for pmaviding IM$ eeryices de subseaibess operkting in said

. ess _an net, protocol nultinedia
°§ﬁ%€%ﬂéﬁ¥%ﬁc®$5%§w@ﬁﬁ§te Spacket data gateway
(PDG coupl ed between said I M5 and one of said W.AN

and WMN for providing |Ms services to subscribers
oper &t i nglrarparatussi glagm swherejp saad NP 184 baystrm of a call

sbafe tc@x‘fﬁ*%l fnctiBE ( R & SaidfpIstad %Jpl%*ﬁf &lid (fS@Fd | M5

I's a subsystem of a cal state contr function
(CSCF) and said PDGis coupled to said CSCF. 3. The

apparatus,,of claimil erejn, I Ms i udes, neans for .
out g Bear R oo heteadlS FERR TR frouting
séssioklimitippad ptatsc{SIH)ahéBsdgdsur t her conprising: a

packet data network (PDN); and said PDG havi ng neans
for conmuni cati ng packet data between said PDN and

one of sapye WAN:ANhAMAN 1 FurilloaRRRIALUS Of claim 1
further conprising: at |east one wreless transmtter
r ecea peckairdata heiRk; (PRIN); and

said PDG having means for communicating packet data between said PDN
and one of said WLAN and WWAN.

5. The apparatus of claim 1 further comprising:
at least one wireless transmitter receiver unit (WTRU); and
said one of said WLAN and WWAN comprising an access network for

sending/receiving SIP messages to/from said WTRU.

6. The apparatus of claim 5 further comprising:

said PDG being part of a first cellular network (FCNW); and

a second packet gateway (SPDGQG) in a second cellular network (SCNW);

a border gateway (BGW) in said FCNW selectively coupling packet data
(PD) from PDGs in said FCNW and SCNW to said access network.

-10-



said one of said WLAN and WAAN conpri sing an access
network for sending/receiving SIP nessages to/from
WG 200d/1MEBRL. 6. The apparatus of claim5 furthePCT/US2004/013484
conprising: said PDG being part of a first cellular
net wot.k ( FBM\ppapatds af Slaﬁﬁrlcfuptafékebmgﬁﬁsﬂigay (SPDG) in
e

a second cel | ul ar rk ( SCNW a bo r gat eway

( BGW? MRdiagad e‘lf@\lm&?ﬂvel y coupl i ng packet data

(PD) shiPPDBRGE ihdmeahsf G

network. - 10 WO 2004/ 100431 ﬁp%%g%%’t"?%ﬁg’lfg‘h& goone

A ppid WMLAN enddVWANL further conprising: a media
gateway (MGW; and said PDG havi ng means for coupling
medi a services fromsaid MGWto one of said W.AN and

VWAANS. 8. The a@p@mtas bfclefm Clfaithe? cotdpFibidig: conpri si ng:
a gat ewa ‘M%Fneral ket radi o service support node

(GGsRyEat g‘?ﬁf@]d?aff elradio segvige supnogt roder Jicotipling said

ORY e i P L DRy o

ayukanet of gatda Wl AN ey WIRIAGY. for use in  provi d| ng

services to wireless transmt/receive units (WRUs)
communicating with a wireless [ ocal area network

(V\LAL‘]) i NAemettidde dmpildying oC phélist adathefnpwky (M)G)n&raﬁge in
nternet protocol nultinmedi a subsystem form ng part of

BIOGAITE SaTHices ) Bireless trapmpitseceiveoapts (WaRIFS) spmapunicating
with 4 Wi F@eés%lédl 'ﬁged)ﬁ%kg@’% Y %Wﬁea%g&h%t el Lar Jetwork

network and a WRU thro
haypnggn m@temqﬁmmcobmuﬁlgladmmabSYR@@) fotming) §ertl df a call state

N R OB ose, L aremecei ve unis

net weaid PMGAN)utir[g phasit kida et Wedh %ebédlﬁeﬁrda@z?tﬂé@@&k and a
WEKH Hhsopeh rugWEANEl | “state control funct]on (CSCF),
conpri si ng:

10. A method employing a packet data gateway (PDG) for use in
providing services to wireless transmit/receive units (WTRUs) communicating
with a wireless local area network (WLAN) interworked with a cellular network
having an internet protocol multimedia subsystem (IMS) forming part of a call
state control function (CSCF), comprising:

said cellular network generating a short message, transfer protocol data
unit (TPDU); and

said PDG:

receiving the short message TPDU;

checking the short message TPDU for errors; and

encapsulating and sending the short message TPDU to a targeted
one of said WTRUs.
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said cellular network generating a short nessage,
transfer protocol data wunit (TPDU); and said PDG

WO emeilvi4ay t he short nmessage TPDU; checki ng t hECHOS2004/013484
nmessage TPDU for errors; and encapsul ati ng and sendi ng

et TRAERORE, o b 0 BelRodBhain A8 e PG e

met hoateviing h diehvéry ﬁ‘mmtshi;delRﬁb,rami ng sai d PDG

receiving a liver ro WRI

conf F"r‘H’E’?g Wqﬁ'ﬁ‘% X‘&L}P lﬁfa %Wgﬁhﬁﬂfi’ﬁ F’H’g n%%é?ge TPDU
WRSREYEroiRPYaid\asgcleliweRer to said targeted WIRU. 12.
The net hod of cl al m 10 further conprising said PDG
receiving a delivery failure fromsaid WIRU, and

sendy#g e t he

shor %l Qm:rs}g%%%%&ff%}&% le(gﬁ%ljcgﬂ Ia&)&gﬁsveé gad'd:lgﬁ g’al d

t ar gedeetyiM &Rdelit&ry fallerenfromncchid WERE] amd 0 wherei n t he

T4, SO o A essR e e Cp 1ok PeP KO T Tt Tt Gfessdge TPDU
A oA Aive kistodatditargbddd) WIRRS. W rel ess | ocal area

net works (WLANs) and/or wireless wide area networks
(WMNs) and conpatible with standard 3GPP TS 23. 234,

co Si r.avidi . R .
et b sone ARt REGKELAPh EpRt Aiad b Brmatted in
icteaidtepratadedl GBsed | MS access over said one of said
WLANs/ WMNs. 15. The nethod of claim 14 wherein said

I M5 conprises a call state control function (CSCF),

sai diget e dihsd ﬁ@fac&@%glaﬁl iR€ErnBt ltéHoDﬂm@uﬁlleﬂﬁltsu stem

acket data interface between said CSCF and said P
(B3 over wireless local area networks (WLANs) and/or wireless wide area

networks (WWANSs) and compatible with standard 3GPP TS 23.234, comprising:

providing a packet data gateway (PDG) between said IMS and one of said
WLANs/WWANs to enable 3GPP based IMS access over said one of said
WLANs/WWANS.

15. The method of claim 14 wherein said IMS comprises a call state
control function (CSCF), said method further comprising:

providing a first packet data interface between said CSCF and said PDG;
and

providing a second packet data interface between said one of said
WLANs/WWANSs and said PDG.

16. The method of claim 14 wherein said IMS comprises a call state
control function (CSCF), said method further comprising:
providing a first Wi interface between said CSCF and said PDG; and
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provi ding a second packet data interface between said

one of said W.ANs/WMNs and said PDG 16. The nethod
w@booshaisgn 14 wherein said | M5 conprises a cal | PGL/EE®04/013484

control function (CSCF), said nethod further

compri sk na: A . il .
cai aPLQiqifg sRe AN ERErtald Rhtn NS5 B R SRR WWANS
aRG@EAIISPDO4/ 013484 providing a second W interface

bet ween said one of said W.ANs/ WMNs and sai d PDG
17. The nmethod of claim 15 wherein a nedi a gat eway

(MOW7) s T wétled , of Sdhiin MBS Raféréidr & haediaogRlelwalyNMGW) is
providing a third Eacket data interface, between said

presidedh gakmethoddurthgr comprising peeyidins @ thind prekefidata interface
LARGLE, Sak XeW LNEWqiphgpr ovi ded, said nethod further

conprising providing a third W interface between
said MGWand said PDG 19. The nethod of claim14

wher gj, n idP rQvi.des utin i nformation fo .
VAN BN e L CHIB AL rReTSp & TREHRoERBY gt (MCW) is
ped At &a, b4idrhaettRid FustBefcdibbzisial besvi@iaglaahirdalainté1€ERIbétfeen
fromand sent to a packet data network (PDN). 21. The
spisk MGV emdsaid RDG1 wherei n sai d PDG perforns address
transl ati on and mappi ng. 22. The nethod of claim 14

wherein said PDG perforns encapsul ation. 23. The
met hd®d ofThd anethdd ofhelagnnl4 avbleredG sgih G eprovities grouging

.dnformati.o I traffi,c of a user
R han o WA S AN A G e nbBith Gedley one ot sai o
WLANs/ WMNs. 24. The nmet hod of claim 14 wherein said

PDG receives a short nessage transfer_ protocol data
uni t 20. TPl mathod of claigul4rehergiy sai8nBHG Keutepdracket data

rORS RO o A et 8L Sdciit HatE QULPIRTPDRYE) - - 13

21. The method of claim 14 wherein said PDG performs address

translation and mapping.

22. The method of claim 14 wherein said PDG performs encapsulation.

23. The method of claim 14 wherein said PDG generates charging
information related to data traffic of a user equipment (UE) communicating with
said one of said WLANs/WWANSs.

24, The method of claim 14 wherein said PDG:

receives a short message transfer protocol data unit (TPDU); and

encapsulates and sends the short message to a targeted user equipment (UE).
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