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[0006] Most of the prior art in interworking WLAN systems with 3GPP
communication systems relates to enabling a wireless transmit/receive unit
(WTRU) operating on a WLAN to access a 3GPP network to which the WTRU
user is a subscriber. The connection is established through a WLAN access
gateway (WAG), to a packet data gateway (PDG), both of which are part of the
3GPP network. Once the connection is established, the WTRU on the -WLAN

can access services on the 3GPP system, including packet switched (PS)

services.

[0007] However, most of the work done has been to facilitate access by
the WTRU of resources on the 3GPP system, without much consideration
given to users on the 3GPP system who might want to access the WTRU. For

example, Voice over Internet Protocol (VoIP) is one of the services that an I-
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(0010} Therefore, there is a need for providing information regarding the
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responsible for routing packet data to the WT'RU.

[0011] SUMMARY
[0012] The present invention is related to a method and system for
providing a wireless transmit/receive unit (WTRU) status, in providing real

time services via a wireless local area network interworking with 3GPP



responsi bl e for routing packet data to the WRU.
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[0016] Figure 2A is a diagram of a connection between a WTRU in an I-
WLAN AN, and a call state control function (CSCF) which provides subscriber
services in a 3GPP home network.r | ‘

[0017] Figure 2B is a diagram of a connection between a WIRU in an I-
WLAN AN and a CSCF, wherein the state of the UR is maintained in a AAA
server.

[0018] Figure 3 is a diagram of the different states of the WTRU stored,
and the actions prompting a change of the stored state.

[0019] Figure 4 is a timing diagram of an attempted Voice over IP
(VoIP) call from a CSCF in a 3GPP network to a WTRU in a I-WLAN, in
which the WTRU is in an ASLEEP state and the call is dropped.

[0020] Figure 5 is a timing diagram of a WI'RU in an I-WLAN updating
its state from ON to ASLEEP, after which a user in a 3GPP network attempts
a VoIP call to the WTRU and is informed of the WTRU’s state.



and the actions pronpting a change of the stored

state. [0019] Figure 4 is a timng diagramof an
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3GPP network to a WIRUin a I-WAN, in which the WIRU

is in an ASLEEP state and the call is dropped. [0020]
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through the first I-WLAN (12). The second I-WLAN (14) is not associated
with the user’s 3GPP home network, but can provide 3GPP PS services from
the wuser’s home network through a 3GPP visited network (18).

Authentication, authorization and accounting (AAA) are provided by an AAA

server (not shown) via mechanisms well known to those skilled in the art.

[0025] Figure 2A shows a packet switched connection with a WIRU 10,
through an I-WLAN AN 12, through a 3GPP network 20 to a call state control
function (CSCF) 26 located therein. The 3GPP network 20 can be a home
network, or a combination of a home network and a visited network. A WLAN
Access Gateway (WAG) 22, and a Packet Data Gateway (PDG) 24, including a
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with the user's 3GPP honme network, but can provide
3GPP PS services fromthe user's hone network through
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via an air interface, and connects themto the
24\,9{%’5119 AP 28 that are well known to those skilled in the art but are not

relevant to the present invention. Accordingly, those functions will not be

described in detail hereinafter.
[0028] Referring to Figure 3, a state diagram 30 of the state of the
WTRU 10 as maintained at the PDG 24 in accordance with the present
invention is shown. The state diagram 30 indicates three WTRU states which
are defined as follows:

1. WTRU_ON (32) — The WTRU is powered on, is attached to an AP
in the I-WLAN, and has established an IP tunnel with the PDG in a 3GPP

network.



network. There are many other functions perforned by

the WAR2, the PDG 24 and the AP 28 that are well
wh@an2406 t hose skilled in the art but are notPCEUS20aF019238

to the present invention. Accordingly, those functions

will not be described in detail hereinafter. [0028]
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with an initial value of WIRU ON (32). 2. WIRU _DETACH

WTBE) ON @24 Wf'RU 10 i s about to di sconnect
2. WTRU_DETACH (33) — The WTRU 10 is about to disconnect

from the AP 28, or is simply about to take down the IP tunnel to the PDG 24,
for example, in response to a user command. The WIRU 10 sends a message
indicating its imminent action to the PDG 24, and the state of the WTRU 10
stored at the PDG 24 is updated by the PDG 24 to WTRU_OFF 36.

3. WTRU_PWR_DN (39) — The WTRU 10 is about to power down,
for example, in response to a user command. The WTRU sends a message
indicating its imminent action to the PDG 24, and the state of the WTRU 10
stored at the PDG 24 is updated by the PDG 24 to WTRU_OFF 36.

4, WTRU_SLEEP (35) — The WTRU 10 is about to enter sleep mode,
either in response to a user command or by timeout (i.e., the maximum
permissible time without communication between the WTRU 10 and the AP
28 has been exceeded), but the WTRU 10 will still be associated with the IP
tunnel to the PDG 24. The WTRU 10 sends a message indicating its



fromthe AP 28, or is sinply about to take down the IP

tunnel to the PDG 24, for exanple, in response to a
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chaert)f,é?eg1 t%e\ﬁThli?_ON 32. The PDG 24 also sends a message 52 to the device
that originated the traffic, indicating that the WTRU 10 is asleep. In a second

embodiment, the PDG 24 can also use a paging mechanism to inform the
WTRU 10 of pending traffic.

[0033] Figure 4 illustrates a CSCF 26 on a 3GPP system 20 attempting
to place a voice-over-IP (VoIP) call to a WTRU 10 on an I-WLAN AN, in which
the WTRU 10 is in the WITRU_ ASLEEP 34 state, without the benefit of the
present invention. In this case, it is assumed that the WITRU 10 has an
established tunnel to a PDG 24 on the 3GPP system and the WIRU 10 is in
the WTRU_ASLEEP 34 state. The 3GPP network 20 is aware of the tunnel,
but has no information regarding the state of the WTRU 10. The CSCF 26
sends a session initiation protocol (SIP) INVITE message 40 to the WTRU 10
via a Proxy Call State Control Function (P-CSCF) within the PDG 24. The P-



state of the WIRU 10 prior to attenpting to deliver
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assurpes Hsitetibp WERE: 1 bas againmstablishedvaltinpel ’@ta)PBél?r 24 on the

s A0 T el RN ROABASH e FEAy e o

st@{téﬂ@i‘lﬁﬁwmm ao0tsehdo g WITRUP- S]§EEP bﬁéﬁéa%éé g% h&é\lglliﬁgd%l\lﬁo%_ which
I nter te

for%wﬁgm@eswgt@ og’éﬁée‘?ﬂ wngRm will be

[oéHspPpPed. Ub&@%le ﬁt Q¢ ftﬁe5w'1*RUS$mEPSm’és§d rbn@,fz the PDG 24

scenario In on a 3GPP sys
changesriie; ﬂtgredcﬁtptea@féﬂ@ WGIRié -18vier WIRYMSEREPE34. The 8GPP

nef i ks el By e At vl el hifeb bt Bt it e
stdteoEbihé WTRY 10S &fbcordinglyl heAathe GSCF 26 8ksds an SIP_INVITE
message 40 to the WITRU 10 via a P-CSCF in the PDG 24, the P-CSCF
forwards the SIP_INVITE message 40 to the PDG 24 for routing to the WTRU
10, and the PDG 24 checks the state of the WTRU 10 before attempting to
forward the SIP_INVITE message 40 to the WTRU 10. Since the state of the
WTRU 10 stored at the PDG 24 is the WTRU_ASLEEP 34 state, the message
is not forwarded. The PDG 24 sends a message 52 to the CSCF 26 indicating
the WTRU 10 is in the WTRU_ASLEEP 34 state, and the SIP_INVITE
message 40 is stored at the PDG 24 until the WTRU 10 wakes up. The CSCF
26 can decide whether to wait for the WTRU 10 to wake up, and if so, the call
will not be dropped. The PDG 24 can use a paging-like mechanism to inform
the WTRU 10 of a pending message.



assunmed that the WIRU 10 has agai n established a

tunnel to a PDG 24 on the 3GPP system 20 and the WRU
waosa2about to enter the WIRU _ASLEEP 34 st at ePCT7N82005/019238

WRU 10 sends a WIRU. SLEEP nessage 50 to the AP 28

whi ch forwards the nessage 50 to PDG 24 via the WAR2.
[0q3BD35] Upignre 6dlluptrateds a SO RE Gl EFFGRE syaipm 20, plabieg a

P 4 at e Gf.t .
voliRiypnlls [RIPE Gt B o SEPREFGHERE S A AT st R im the
WTRU_ASKMEHE 34 sthitehsd vhuke uminmwiath the pregentdinmentidreis used.

t f .dj
In ¥ sl el 0 R £ SO0 Oler AR RDG 468 86 sare
syste SO iis in ftlee FIRPAASLIFE P 3ESCRtef. 0 Wheemdhet WH'RU 10 wakes
P R 4 fOohnf |
upilri L POROR R S AU SPARR Edaled B0 ! i hlf e
WAG 2i%f Ghe RRGeMoréceiyes dhe oWVIRTH WAKEShfe3dageTE) med dhgages

4 i f,1,he
théPrck o, i BY T I nPeD S8 WUPREEEN PispdtdS HETSGER nogrors
20mes sageawsraiaf ther wenmkdd andhelsPOmL 4nfoendsioa regssdipe the

aTa ing the WIRU 10 is in the

W’%H{U?Rfs%%ﬁ@%fé%awgﬁg the SIPINVI TE nmessage 40 is
[00X7br ed dthe GECPIXS 2éndmn4 iISTPL VIR ebSagenik@ $o tipe WHBU 10

. ' ' t Qto
vig g oErA e PG 4" RE ST Wb d e 18 IOl B
40 RoGh24Phen24ider oubing trgthe RETRECcHy shitioPDG @dnolichkes the

Rl ' . Fi

stalf B WRS RAALAIERBANE Pt thILT®, AvITE meseae
40 \toi the- WILRU [1P. (SipkP)the sthdtet of heVWRBU A0ostorad bt VHARDANis

j i n e EP 34 stgte.and woke . up,
WIROTENE B atd " SF AP cdehedl 3630 Wriea D mhe
STP hieN WITRUnie8s dgesd it passed éhtonghdhetWAGh22 RRGtRE AGh28 he the

y S ] Uy A tate n
WERD RS TRIAS risBobd e Ehing o> AE SaRag B %o the
COMIHRLE, Wakiehes fargrard Ghroughtthe AAP28,8ha WAGH22 YGtRE PDTh24 to
ecai U. WAK S e.6Q and changes

i PSCF 24 B8NP Bedll S gt SRl ORARRED N5 et at .
[0088: 3GPRAMBowglr the2fRaturen amdoelements oft the preserd] invemidon are
dofiBRanES th QRN SR ARA0 18 NG RN R nBliBhE Rimg
VoIP, 3GPP, PDG and AAA server, 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, and using other communication services, standards and

devices.



[0037] The CSCF 26 sends a SIPJNVI TE nessage 40 to the
WRU 10 via a P-CSCF in the PDG 24. The P-CSCF
wo ororaedse t he SI PINVI TE nessage 40 to the PDG PdI/82005/019238
routing to the WIRU 10, and the PDG 24 checks the
state of the WIRU 10 before attenpting to forward the
SI PINVTTE nessage 40 to ChAIMBRU 10. Since the state
Wl?ftitsgf .WRU 10 stored at the PDGis WIRU_ ON 32 state,
e I"FE message 40 is forwarded. The SIPINVITE

nmessage AGnéthoRagsedichitheugh fHirl dtish PalrhieriidpAtoject
Lo the VIRD 160 The VIR péistdtion parhiftralilpAftojec

10 responds by sending a .
B@EFB) syskemdbe sybrepd staje pha vasdessigangpitigceige pa%v@YfBRw in
. . . P 0O .
oo O e Nt B3 M S L AN S fhegyins
wiflQU883GRPtslystenh thhendtbad vommpriaing: el enent s of the

present..i.nvention are descrjb Lo th referr

Erro AP RKREEE 1, opone Rt chmy RELT BRE 4 BRgt s gateway
(PBGYP, PDG and AAA server, each feature or el enment can

be used al one without the other features and el enents

of tenslipg drom the VERRHdiorihetRDGra mesgege isdicating the WTRU’s
Sh&?mgkpations with or without other features and

el'’ements of the present invention, and using other

c onstoningahnithn PG vhe WS[REsastali@t ds and devi ces. CLAI M5

What is clainmed is: 1. A nmethod of indicating in a

third generation partnership project (3GPP) systemthe

curpent phahRtRéd 6 ddhinel e8hbr anaptitingecei ve unit
(WIRU) in communication wwth a wireless |ocal area

net te WIRU vbhangingrio ¢ difereanigtalietand sraddgrfo thestlof a state

chbfe (E HOIRR A0 B o SRR T 0" o
t hethdTRDG @edeivinp e astatesdaggeimndisage iand $tbeindiRY WTRU’s

.state; and storing in the PDG the WIRU s state. 2. The
differeRbEtade: claim 1 further conprising:

3. The method of claim 2 wherein the state of the WTRU is one of
ON, OFF and ASLEEP, and» the PDG stores a corresponding state of
WTRU_ON, WTRU_OFF or WTRU_ASLEEP, respectively. A

4, The method of claim 3 wherein when the WTRU is turned on, the
WTRU sends to the PDG a message indicating the WTRU’s state is ON, and
the PDG updates the state of the WTRU to WTRU_ON.

5. The method of claim 3 wherein the WIRU sends to the PDG a
message indicating the WITRU will power down,;

the PDG updates the state of the WIRU to WTRU_OFF; and

the WTRU changes its state to OFF.
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the WIRU changing to a different state and sending to
the PDG a state change nessage indicating the change
W 0008/12847¢ er ent state; and the PDG receivi ng tPEeT/S8208019238
change nmessage and storing the WIRU s different state.
3 The nmet hod of claim2 wherein the state of the WIRU
offhermeidyod d’r@amBEEherem dhe WETRDGsendsr bsthe PDG a

m%%ﬁ%%@%%@? o ROl B les Wt kERSI R, |
V\ﬂ erthe PDGhapdates the ijzhte gf the WER1G \%r \é\tgle\S/%BUat eEE&DnI ; d%%lt 0
t he sage (n
andtg??g’%@]e%ﬁa‘g létstsi?é i?g%é‘%gf ‘the WIRU t o WIRUJDN,
5. The nethod of claim3 wherein the WIRU sends to the

PDG a nessage indicating the WIRUwW || power down; the
PDG Tupdatlés mntthdt af elaif BhwhWeli’w ithe\ AR Ureharged ithetate

iRRERRY Bk o) SR DD Ve EER R duPing o gme

conireutiERtioh hias (bbalm giadetxsltls hatleWLAABhEREs pblﬁh@ (RBS;

updates the state of the WIRU oWRU ASLEEP; and the

WRU changes its state to ASLEEP. 7. The nethod of

cl aigm 3 r

aut é‘?at i gogg ﬁegh(%d;?’f\allgﬁéﬁr ?’23@% ti me%rﬁf?e%B?Udﬁﬁ"el"es a
WAKE: reomanahmthe &‘éTRUnsm trethe PG aMmdsssage |m&”immhg the
WWS 0| ngélAP% 8~nlhe nethod of claim3 wherein

en® ¢ PREeiR B 2 WAKE cormand, the WIRU sends
to tthepmupdms&hgetat@dfﬂﬁiwmw e VWITIRY)  ONstaie Wl |
char&gle to t he PDG updat es the state of the

%ijd]&angﬂ%“ﬁﬁ@ ¥RONhanges its state to ON.

9. The method of claimb5 wherein the PDG autonatically
updates the state of the WIRU to WIRU OFF after a
pr ePer r eThpemetdhododf daime 5REEHEGUThe BDG qrutbmaticslly updates

thé “siate. Io%aéhleo %V’fﬁ%mt(t) %T%%ﬁsai&%eg preferred period of time
PDG_TOUT during which no communication from the WTRU has been
received by the PDG.

10. A method of initiating a communication session using a packet
switched (PS) service from a call state control function (CSCF) in a third
generation partnership project (3GPP) system to a wireless transmit/receive
unit (WTRU) communicating with a wireless local area network (I-WLAN)
interworking with the 3GPP system, the method comprising:

providing an entity within the 3GPP system which stores the current
state of the WTRU;

sending a request from the CSCF to the entity for a connection with the
WTRU;

checking the state of the WTRU by the entity; and

determining the disposition of the request based on the stored state of
the WTRU.

-11-



received by the PDG 10. A nethod of initiating a

comruni cati on session using a packet sw tched (PS)
waessiiea7é rom a call state control function ((O3QFPS1005/619238

third generation partnership project (3GPP) systemto

a wreless transmt/receive unit (WRU) conmuni cati ng

wi t Rla wihe|ragthodad glaiar twihersinrthe staterofihe WTRU is one of
t n t P t h t hod
ON FFORKL"Aeyn ! i SEECIN, ek 'S, ERbARHng s, o
WIRIEON T WRERUL @EerW@RU_mmfreﬁthRU, sendi ng a
request fromthe CSCF to the entity for a connection
with the WIRU; checking the state of the WIRU by the

entitpy; and @etRaNdMilMmsh tl@%vﬂéx%ﬁ?%)Heh%eWVﬁﬂT? i %ﬁﬂfe%it on,

based on the stored state of 11. The net hod
thefWaRY] gends w&@mlWrmmesm mﬂwamag\méwvmtﬁm etagé is ON,

ent t S a
aufd e O bdaR e WARRE MR ERE Wl GRE°
W'RU_ASLEEP, respect ively. 12. The met hod of claim1l
wher.ei n en the U.is turned on, the WIRU sends to
t he 1ént | &3 ?Fgeéwg slaim it lowherein frhen throheckingsten includes
in¥atiBBdHeN§ta8d bF itk 'vff?R
T = [V rr%ﬂzgdt&?s c ?A’W \?&‘@r glutlﬁ defermining step

inglndek foryagdimg theakauest to ths WARWg the state of the
WRU is WIRU ON, and the deternining step includes
forwarding the request to the WIRU. 14. The net hod of

cl ails 11Theenethod wielihhie wh@ﬁéim Réhest Bl dheEkingd@sep includes
i.ndi catﬁng the state of the WIRU is WIRU OFF, and the

ingicating; therjfate @{)ﬂi“h N L sis TR/ QEF e The éieFféquu@Hftg step
intRdbERoV R ardin tﬁg‘f‘e Pﬂﬁt fwerahm 11 wherei n when

t he checki ng st ) |nc es |nd| cating the state of the
WRU i s WIRU_ASLEEP, and the determ ni ng step includes

stori e g a.,1essa to th

n duléat i ?("g\ gt%&%ﬁb f When t%e%%eckmg s‘teep m%i:udes
indicating the state of the WTRU is WTRU_ASLEEP, and the determining
step includes storing the request and sending a message to the CSCF
indicating the WTRU is ASLEEP.

16. The method of claim 15 wherein when the entity thereafter
receives from the WIRU a message indicating the WTRU’s state is changing
to ON, the entity updates the state of the WTRU to WTRU_ON, and forwards
the stored request to the WTRU.

17.  The method of claim 15 wherein the entity uses a paging

mechanism to inform the WTRU of a pending message.
18. A packet data gateway (PDG) for use in a third generation

partnership project (3GPP) system which maintains the current state of a

wireless transmit/receive unit (WTRU) communicating with a wireless local
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16. The nmethod of claim 15 wherein when the entity

thereafter receives fromthe WIRU a nessage i ndicating
W0 b@sSMTRI s state is changing to ON, the entitRCUPSBNE619238

the state of the WIRU to WIRUJDN, and forwards the

stored request to the WIRU. 17. The nmethod of claim15
argp epefworkh fl-BHiAN), interworkipggividh the hdGPPmsysteimf themPDG

E%ﬁ*ls\M U of a pending nessage. 18. A packet data

gat (PDG for use in a third generation

par tmesHbp eginbliskihg GAAPRunsybwetn thie WITRTBI nt ai ns t he

current state of. a wre|less transmt/recejve_ unidt

(WIRSARSFaRTdre fEPmnithe VAL Rr a messagoidieating tha WOrRU's
sthle; WLAN) intervvor king with the 3GPP system the PDG

conprisin means for establishing an IP tunnel wth

t he DVPRS; hé‘@ﬁmgfbeW'EBéJi’a/stagefromthe WIRU a nessage

indicating the WIRU s state; neans for storing the

WRU s state. 19. The PDG of claim 18 wherein the

nmesd8ge ThéiRDGaF cldim 38 allRréih theem¥WddAde iifidieatesthe Ghte of
th dﬁ %ﬂg ASLngFONaZ}dﬁ?ﬁt' he PDG stores_the received state.
9OV TRALL e9d ASLERR, and ity POG gtoxenthe raseived

sthteacki ng the el apsed tine since the |ast conmunication

fromthe WIRU, whereby the PDG automatically changes
the stored state to indi cate the WIRU as OFF after a

P o0t ho TR RAE Yt [ S EdoBtp-{ithe Broahs 3 acking he

el§pseti et @inc@thahhitsdaigumiostiom o tid WIrRU, Whereby the PDG
conmmuni catj on session between a call state control

avtomaticatly chagages the shore; stateglonimdigate ﬁh9§VTRUr%OEF after a
perlee%C%ﬁ%?E kmﬁe&&% whltdh fo %ﬁaﬁilﬁﬁ t&J LA g{ [REHY Ras

uni t conmmuni ca Ing w th aw re ar ea
beaptracaiked by WMeARPG. nt erworking with t he SGPP net wor k,
the system conprising: the WIRU conpri si ng:

21. A system for establishing and maintaining a communication
session between a call state control function (CSCF) in a third generation
partnership project (3GPP) network and a wireless transmit/receive unit
(WTRU) communicating with a wireless local area network (I-WLAN)
interworking with the 3GPP network, the system comprising:

the WTRU comprising:

means for establishing an IP tunnel to the 3GPP network; and
means for reporting its state to the 3GPP network;

the CSCF operatively associated with a packet data gateway (PDG), for
sending a request to the PDG for a connection with the WTRU; and

the PDG comprising:

means for establishing an IP tunnel with the WTRU;
means for storing the state of the WIRU;

means for receiving said request;

means for checking the stored state of the WI'RU; and
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means for establishing an IP tunnel to the 3GPP

networ k; and neans for reporting its state to the 3GPP
woeasaeiee t he CSCF operatively associ ated w t hPEI/pazke019238

data gateway (PDG, for sending a request to the PDG

for a connection with the WIRU; and t he PDG

conpri si megangdandetboningsg Hid dishositioanf the taguesi basetilon the

U r storing the state of the WIRU;

m%%§ﬁ¥g énggggfsiﬁg sai d request; neans for checking

the stored state of the WIRU, andneans for determ ning

the dispgsition of the request based on the stored

st a?é- of ThReystPRUOE daim Plewherein the stagp of ithe WIRE isione of
oNherst :ﬂlc?%%i.m A RHe PH@ 0688 thg‘:or s?oﬁ&‘i%g% hiEP
state. T

and the PDG stores the correspondi ng he
system of claim22 wherein the PDG forwards the

request 4 the stored. state of.the i ndi cates the .

WTREST s S‘a? Sﬁ‘ﬁemrﬂécel%%?gwe%?rem 219%% freeds, the eeapet if
thdGesre @tatk@f the WKWK ih@aaRsthh Wike isioNed state of

the WIRU i ndi cates the WIRU s OFF. 25. The system of

claim 22 wherein the PDG stores the request if the

storgd s b ndi es. t RU 1 s, ASLEEP,
S By Blond F IR0 WHBhothd BRGBRt: bl fRWaE e
re\ieRY if theAShieaRstaR6of thh SVERE: indicatescibai WIBES WhOFE n t he

PDG forwards the request if the state of the WIRU
changes from ASLEEP to ON. 27. The system of cl aim 25

whengi N The sP&en AL 28 WHREER6H e FA0G 19ordE RRS rdfliest if the
i nformthe RU of a pendi ng nessage.
stored state of the WTRU indicates the WI'RU is ASLEEP, and the PDG sends

a message to the CSCF indicating the WTRU is ASLEEP.

26.  The system of claim 25 wherein the PDG forwards the request if
the state of the WTRU changes from ASLEEP to ON.

27. The system of cl_aim 25 wherein the PDG further comprises
paging means to inform the WI'RU of a pending message.
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