28 Decenber 2006 [0001] SYSTEM AND METHOD FOR Tl GHT | NTER- WORKI NG BETWEEN
W RELESS LOCAL AREA NETWORK (WLAN) AND UNI VERSAL MOBI LE ﬁ% nggHN}CATICN
SYSTEMS (UMIS) [0002] FIELD OF I NVENTI ON [ 0003] The pre

relates to UMIS systens. More particularly the present invention relates
to a systemand nethod for tight inter-working between W.AN and UMIS
systens. [0004] BACKGROUND [ 0005] There exists a need for system
architecture capable of providing tight inter-working between W.AN and
UMTS syst ens am@ohlavi sy SAEM AN METEODURGR TEpEANFERFWORKPWY t | ng: handover
between the two s ste@@?“@é&TﬁBﬁLﬁﬁ%‘ﬁw‘hNﬂW@m(ﬁmﬁw as termnals
handover betwe PRIVERGOL M TEREEL MENEATIINSY SRR (WY THoanm ng

scenari os between the two systens. [0006] SUMMARY [ 0007] The W.AN and UMTS
t echnol ogi es af@onffectively conMEIﬂ]joFmVEmeNmork and support a tight

i nter-worki Ng S ari og a?&%eh{l\{ﬂ'én 1o"ﬁrr t%r[fl\ﬁ'f§f}stie mr 8?}45&11 r | ossless

~handover, nDbll ntern sess on managenent
and continuit ythamaesmtmrrm rﬁh@sé@@ﬁyssqngm netbod 1 tightghiey workingr

aut henti cat i onpaRékn I AN B UM@OG%RIns! N accordance with one aspect of the
present invention, there is provided a nethod providing tight

i nter-working betvveen a wreless |local area network (W.AN) and a universal
nmobi | e tel econf®0®] cati ons syst emRAIMEBOUNEbNpri si ng: said UMIS and W.AN

comuni cating gadsg di regdd a{mmm&drfa%hgtan'a&hﬁ&@&a 0k QF PlovidM.P) between

said UMIS and said WLAN, apd sai d conmuni cat1 ng data through
t he tight inter-working between WLAN and UMTS systems and having an

architecture capable of supporting:
handover between the two systems;
- session management and continuity as terminals handover between the
two systems; and

loose inter-working roaming scenarios between the two systeins.

[0006] SUMMARY

[0007] The WLAN and UMTS technologies are effectively combined to
inter-work and support a tight inter-working scenario. The UMTS lur interface
is employed for lossless handover, mobile Internal Protocol {IP) is utilized for
session management and continuity and DIAMETER protocol signaling is

employed for authentication and billing.

[0007a] In accordance with one aspect of the present invention, there is provided a
method providing tight inter-working between a wireless local area network (WLAN) and a
universal mobile telecormmunications system (UMTS), comprising: said UMTS and
WLAN communicating data directly using mobile internet protocol (MIP) between said
UMTS and said WLAN; and said UMTS and WLAN commumicating data through the
internet using internet protocol (IP).

- [0007b] In accordance with a second aspect of the present invention, there is
provided a methed for handover of a user equipment (UE) communications between a
wireless local area network (WLAN) and a universal mobile telecommunications system
(UMTS), comprising: said UMTS and WLAN using an Tur interface to support handover
there-between. '




intemet using internet protocol (IP). [0007b] In accordance with a second
aspect of the present invention, there is provided a negggg for B§$ over
of a user equi pnent (UE) communications between a wirel FERAT 28 %a
network (WLAN) and a universal nobile tel econmunications system (UMS),
conprising. said UMIS and WLAN using an lur interface to support handover
t here-between. 1 28 Decenber 2006 [0007c] In accordance with a third
aspect of the present invention, there is provided an apparatus providing
tight inter-working between a wireless |ocal area network (W.AN) and a
uni versal nobil e tel ecommunj cations system (UMIS), conprising; said UMIS
and W.AN eachl%¥th ng Hesqeedancs itk pid Aspestaf the gressaitinyeiop.dictelisprotided one
anot her gsi ngdamb;iafaels plolitlifg et intprvaiiegetwedd AR)ircRativaiara sakdak (IMIBnand Sﬁ.i d
WLAN;, and sai Vi ns . ran I ng_out goi ta to the
i nt er net usindm¥% ef%%?#%?ﬁ?%%%%%ﬁ%ﬁ§?Ef%ﬁ@@ﬁTﬁ#ﬁﬂlgﬁ%fﬁgﬁgéﬂﬁFlh a fourth
aspect of the WFHAN&prhhpvinganppns &y comrmcating datipdigci]ycraty onearothes penganoide f or
?\e}\EdAﬁB/er gf a iut_slaétpﬁ;wdd)l '1mﬂ>mb_ ?eﬂ&é@ﬂaidhﬂ%@ﬂs@d%hﬁl&&&idmmﬂkﬁgj@a net wor k-
and a universal .mobile.tele ni cat.i ans st e - , conprising:
Said ) UMS havil iy Bt e G A R S RIS F TN N he weAN
[ 0007e] In accordance with a fifth aspect of the present invention, there

i's provided goocgpar aﬁi&@coﬂ!ﬁ&&bﬁﬂlﬁmmﬂia%&ofﬂléﬁfsewﬁr&iﬁ&gth%ﬁs\ﬁﬁﬁﬁe@ wireless

| ocal area network gggfg% ang a unLver§@§ %P ile Ii%gco nications system
(UMTS), conpr i TG ST e R GRS WP AP BFVESmruni cat i ng
data directly WhAN)emk: vaivatshmebila slepgnomoivatioas systent @MIES), cpnpiiog sdid (M P)

bet ween sai d Wi$s ARfhe 2PltnMANo sidpsh madoder WM e GAMUNI cating with said WAN

through an lur to provide a handover of a user equipnent (UE) from one of
said UMIS and WLAN to anot her one of said UMIS and WLAN. [ 0008] BRI EF
DESCRI PTI ON OHOOOHAE DRAWaNGdu@e 0ft] a fifthaspett gfthegestnt amehtidh, there ispyositdaim

architecture din%ﬁfaf%ﬂ@ m%d]}{éltéhl hﬁ&gzorking between a wireless local area network (WLAN)

and a universal mobile telecommunications system (UMTS), comprising: said UMTS and

WLAN each having means for communicating data directly with one another using mobile
internet protocol (MIP) between said UMTS and said WLAN; and said UMTS
communicating with said WLAN through an Tur to provide a handover of a user equipment
(UE) from one of said UMTS and WLAN to another one of said UMTS and WLAN.,

[0008] BRIEF DESCRIPTION OF THE DRAWING

[0009] The Figures 1 and 2 are system architecture diagrams of WLAN and
UMTS networks which embody the principles of the present invention.

lar




UMTS net wor ks whi ch enbody the principles of the present invention. |la 28
.Decenber 2006 WO 2004/ 00647 PCT/ US2003/ 020551 [ 00101 DETAILED DE | PTI ON
- OF THE | .NVENTI ON AND PREFERRED EMBODI MENTS THEREOF [ 0017 Caﬂ?"'é shows - a
system architecture 10 conprising a public land nobile network (PLWN)
network 12 which includes a honme |ocation register/honme subscriber server
(HLR/ HSS) 14, an authentication authorization and accounting hone facility
(AAAH) 16, a chgy @oqpt eway function (CGF) 18, a hone _agent 20 and ‘a -
general packet dc%il 0 service support node (GGSN) 22. [ 6BYEPAMPel ess

| ocal area netvvork i nternet protocol gateway (WANIP OGN, i.e WP-GW 30,

i ncor porating f| revval |, establ | shes SI naling and data interface with
two APs, for e ApsDEPAILE . ui pnen UE) 36 is
prefer ably a dual h'&/@ @]EI‘%?W THE syst em shown

Is as foll ows re i ile in rotoco i.nterface between
WP- GW 30 andmﬂ:}z ‘gé{’g"n};s?““ﬁ‘ba Wiﬂ’wﬁ“%g‘ SRE I A .
functions of mblalenmmwod{ |(HLHNheiet\mrbtIﬁ:oﬂm(HVhR:)udfea‘DerI}@meawtonWi th sone

radi o network NC) _f ar.s .to PLMN 12 as
a foreign agenrtegﬁ%mg&l%ﬂb %E@e‘é@ﬁ‘?‘%ﬁ% %a“%‘*? mn E@c’)‘zﬂtf Bl 1 er (RNC) «
| nconi ng data 4nslamnh@b@emmmwwwmamqmwnmmm t he WLAN
(WP-GW 30 as, hdnd, ﬁ%a@ﬁ al&)!na’rﬂ(i)g{:ﬂepﬂdﬂ%gﬁola k\ﬁ@oﬁﬁode%bg 5 data flows

dlrectlyfromWP- to the_ internet as represented out goi ng
i nt ernet prot d8&12 (1 p) Ad’é’tekssh‘i"%@eﬂ‘zetw‘[fbm tiretoq} sakewey ilBes t he
servi ces of ammablwmn;wrsoamd)rﬁdtbﬁﬁgraﬁ%au, BBBEIROBEMalNg biPddthe HSS/ HLR 14

f} I?LNN 12. DI cl',EeRw{ nAi’s, for examx;ﬁe the APs 32 and 34. The user equipment
(UE) 36 is preferably a dual mode WLAN/UMTS UE.
[0013] Data flow in the system shown is as follows:

There is a mobile internet protocol (MIP) interface between WIP-
GW 30 and the home agent 20 of PLMN 12. WIP-GW 80 combines the functions
of the mobile internet protocol (MIP) foreign agent with some radio network
controller (RNC) functions. WIP-GW 30 appears to PLMN 12 as a foreign agent,
and to the APs as a WLAN Radio Network Controller (RNC). Incoming data is
tunneled between PLMN (the home agent) 12 and the WLAN (WIP-GW) 30 as
represented by incoming data line 38. Outgoing data flows directly from WIP-
GW 30 to the internet 40 as represented by outgoing internet protocol (IP) data

line 42.
[0014] The PLMN 12 provides the services of authentication and subscriber
@ management using the HSS/HLR 14 of PLMN 12. DIAMETER is an IP domain

protocol that handles authorization, authentication and accounting functions in
an IP petwork. The use of DIAMETER in this architecture allows IP-based
authentication, authorization and accounting (AAA) procedures to run between
‘the WIP-GW and the PLMN. Since the PLMN is essentially a UMTS network,
the node providing the authentication and authorization procedures in the PLMN
is the HSS/HLR, and the PLMN node providing accounting is the Charging
Gateway Function (CGF). The HLR/HSS and CGF support UMTS procedures

2- .




protocol that handl es authorization, authentication and accounting
“.functions in an IP network. The use of DI AMETER in this . archi tb%%% 6e :
al l ows | P-based authentication, authorization and accourfti g™ (§H
procedures to run between the WP-GWand the PLMN. Since the PLMN is
essentially a UMIS network, the node providing the authentication and
aut hori zation procedures in the PLMN is the HSS/HLR, and the PLWMN node

‘provi ding accounting i s the Charging Gateway Function (CGF). The HLR/ HSS
~and CGF supportw‘lm'%‘"ﬂf’ocedures 22 e eeee o i '%@" A% 2006 WO
2004/ 006447 PCT/ US20031020553 and signaling to facilitate these functions.
The AAAH provides the signaling inter-working between |P-based AAA
procedur es and 2 &gpaling i Esilisatel thege Tupations. pFhe goovidgs|thaipglinhe AAA
functions to aﬁ]ﬂi;elf-‘ﬁ(lﬁ'%lbh&mtﬂa%dadmg pgggdl;,&dggatmng%gﬁ' ; ¢ 0 the W.AN
access system _Simlar .M. I des pro ur.e r_nopllity managenent
inan IP netmf’fi".cera"ﬁesaal%mtﬁ%%tgﬁ'ﬂ?m% AP gﬁf“t}f?}Fﬁ%&%ﬁ‘t‘PﬁﬁF& Hur es . f or
packet - swi t chedhadaswilglde to the WLANacdasaghtan Similaite MIBETNVided proceliie® Agent in
this architect [ the. i nfekswar ki.ng, be he M P.procedures
(runni ng bet m%%‘ﬁ’gﬁwim% HH%IH%P ﬁ%gﬁ k} gla{'nadtlﬁ@gé] “Eﬁ‘)ﬁ’%‘ ,%ogﬂ

Appl i cati on PaPwangagment pratednies for paakeleswitchead dat:Q@Bhces dvk RafBledAME TR Si gnal i ng

t1ows from W PGEANGPns HER SELnfRANE TREldNIrd prévifaBle HURGLIAR 1édeaDd AAA hone
( AAAH) functlor]}??%?to hgrre agent 20. MP ‘reqgistration nessages are
encapsul at ed wHeHYH Rrpredwyenrmre batveea thaWIP-GHY endyHope dzent) andithers. [ 00151

AAAH 16 i nt er - UMTISs NIbAVEAG#Ricybidah PARDMEP)R ieHER! toWaraar the GUER) (G
@it hent | oh | oot DUNETER Sgtding B oo WHPRHP oB wnrough Ak #eeran
' (AAAF) function 44 and AAA home (AAAH) function 16 to home agent 20. MIP
registration messages are encapsulated within the DIAMETER. signaling
through radio link 48, |
[0015] AAAH 16 intei'-works DIAMETER with mobile application part
(MAP) (Gr interface) towards HLR/HSS 14, enabling usage of HSS/HLR for
authentication.
[0016] AAATN 16 interfaces with the PLMN's charging gateway function
(CGF) 18 using GPRS tunneling protocol (GTP) (through the Ga interface) to-
enable the usage of the PLMN billing servers.
[0017] Session continuity between the WLAN and the UMTS PLMN 121is
obtained using MIP (between WIP-GW 30 and Home Agent 20) and GTP
_ _ {between Home Agent 20 and GGSN 22). The Home Agent 20 provides the inter-
C ) working between the two intgrfaces. Session continuity allows the user's session
) and IP address to be maintai;led as the user moves between Access Points, (APs)
such as 32 and 34 and Between UMTS and WLAN networks. Effectively, the
GGSN 22 functions as the anchor point for the data session, as the user moves
" between these networks. For example, in the architecture 107, if the user maoves
from the WLAN access network to a UMTS access network (UMTS Access NW),
50, as shown in Figure 2, the user's session remains anchored on the GGSN 22,
and is hence maintained during the movement., When in the UMTS access NW

‘3- -




- [0016] AAAH 16 interfaces with the PLMN s charging gateway function (CGF)
18 using GPRS tunneling protocol (GTP) (through the Go igtsgfef ac%%_ @{%‘ .
- enabl e the usage of the PLMN billing servers. [0017] Ses n P ity
- "between the WCAN and the UMIS PLMN 12 is obtained using MP (between :
W P- GW 30 and Honme Agent 20) and GIP (between Honme Agent 20 and GGSN 22).
The Home Agent 20 provides the inter- working between the two int erfaces '
Sessi on conti nyj the user's session | and IP a B
- maintained as t %%@e"!rsayrrvls)ves bet ween Access Points, (APgéj'["%a‘ﬁ'%&ix "% 32 and
"~ 34 and between UMTS and WLAN networks. Effectively, the GGSN 22 functions
as the anchor |nt L&fé t he. data sessjon, as rg,&user moves _between these
net wor ks. For g U 36 comppynicapes i arehor GOSN 22 via, the T Hadle £ om t he
- WLAN access nemmkNéhaoﬂ:m&mmﬂgGﬂﬂsEuﬁﬂMmdé\(smelbmnszO as

T8 %hence marnt o fe I Rflngihe IR WL AN Lt PRUR b e b\ 5 25

Decenber 2006 xmf@ewmm@mmm%mm&ahmmwﬁmmmm cates
with the anchogﬁl}he@goy{l@nm HM@}“RQ,%& §%NNetwork (RAN) and the
Servi ng GPRS Support Node Nf el énent 52 In the PLMN. Handover between -
WLAN and UMIS PLMN enpl oys the lur interface represented at 46. The WP-GW
~supports the UMIS lur 46 interface to #=a Radio Network Controller (RNC)
within the UMIS RAN. f x C -4 28 Decenber 2006 WO 2004/006447

PCT/ US2003/ 020553 :




CLAIMS What is clained is: 1. A nethod provi ding tight inter-working
between a wireless local area network (WLAN) and a univ I bi

t-el ecommuni cati ons system (UMIS), conprising: said. uwrrs%i%’cwm%ﬂ%"%
comuni cating data directly using nobile internet protocol (MP) between
said UMIS and said WLAN;, and said UMIS and WLAN communi cating data through
the internet using internet protocol (tP). 2. A nethod for handover of a

user equi prent y§bhppTuni cations  between a wirel ess J &@M&% net wor K
m

" (W.AN) and a universal nobile telecommunications syste

conprising: said UMIS and WLAN using an lur interface to support handover
there- between. 3. The nethod of claigpaimygherein M P over DI AVMETER

si gnal i ng pro%lﬁ& ess on mai nt enance between the WLAN and the UMIS as a
UE noves betwe ®systems. 4. The method of claim 1 wherein the
UMTS enpl oys publid. | amdmet:hnbbioeidirrett\'ght mmiv&ouhﬂgbqw@hfmﬂaesén&al

DI AVETER- UMTS i,pf.ef 00k Snd: % 7 mglomob y ere| n, the UMIS
enpl oys PLMN hone elocatl on egl st er/ home Su scrc{‘b’r’;’\n “écg 0Rs, SplEm

aut hent i cat i on (U¥TSpegmprigings pr ovi d| ng tight inter-working between a

wirel ess | ocal ar%ﬁd@ﬁ%ﬁh“ﬁ%&rﬁw i
‘tel econmuni cati ons system (UMT conpri SI m@yf@%&% et?mﬁtOOG WO
2004/ 1) 04447 PW@S‘X@? (o8tgse jaid UMrS and i WLAN; and

said UMTS and WLAN communicating data through the internet using
internet protocol (IP).

O 2. A method for handover of a user equipment (UE) communications
between a wireless local area network (WLAN) and a universal mobile
telecommunications system (UMTS), comprising: '

said UMTS and WLAN using an Iur interface to support handover there-

between.

3.  The method of claim 1 wherein MIP over DIAMETER signaling
provides session maintenance between the WLAN and the UMTS as a UE moves
between the two systems.

4.  The method of claim 1 wherein the UMTS employs public land
mobile network billing platforms via DIAMETER-UMTS inter-working.

O 5.  The method of ‘:'claim 1 wherein the UMTS employs PLMN home

location register/home subscriber server for authentication.

6. Apparatus providing tight inter-working between a wireless local
area network (WLAN) and a universal mobile telecommunications eystem
{UMTS), comprising:




said UMIS and WLAN each having neans for communicating data directly with
one anot her using nobile internet protocol (MP) between said UMIS and
said WAN, ‘and sai'd WAN having neans for transferring odffdscsPeasts to the
internet. using internet protocol (I1P). 7. The apparatus of claim6 wherein
sai d WLAN conprises: nmeans for receiving incomng data froma nobile
network. 8. The apparatus of claim7 wherein said nobile network is a

public I land wehikgeagt work (PLMN). 9. The apparat us .m 8 wherein .
in said PLMN conprises a hone agent (HA) for tunneli nggég&éwf’gg“%‘ﬁ i nt er net

protocol gateway (1PGWN provided in said WAN. 10. The apparatus of claim
9 wherein said HA fuidt URITSCORMWIANREEH havhé ndall® fornbofinfiffcaiPhgyi ng 1 P~ 11.

The apparatus gf ¢l ai.m 8 wherein said, PL i ncl udes ut hent’l cati on,

aut hori zati on g’é%'%l n ’.{ﬂn&“%m?éhetmﬁ)““’&ﬁ? E‘FF"B‘(‘%RFB‘HP"&Q@ betyeem &4t cat i on
“with an AAA f oBMIsendaadFWLANDandded i n said WLAN. 12. The apparatus of
claim1l wherein tRgqiiN ] c ication. of i Hwth said.
WAN | P GV 13. The appar a%‘gx%’gg%éif% T i T dﬂ?ﬂi‘ﬂ%’%@é‘?‘*&t es with
the HA ‘and a HWunR@ntespeftnretacot €B)- st er / hone subscri ber- server (HLR/HSS) to

‘provide AAAH services. -6 28 Decenber 2006 WO 2/Npn o ' PCT/ US2003/021K53

14.. Apparatus for . and% er of a user equipnment (UE) between a wireless
| ocal area network (W ﬁfaw?aﬂtasefﬁ}av%ﬁg@qu | c@EBTHeENI cat i ons

means for receiving incoming data from a mobile network.

. 8. The apparatus of claim 7 wherein said mobile network is a public -
Cf i land mobile network (PLMN).

9. The apparatus of claim 8 wherein in said PLMN comprises a home
agent (HA) for tunneling data to an internet protocol gateway {(IPGW) provided in
said WLAN,

10.  The apparatus of claim 9 wherein said HA further communicates
with the internet employing IP.

11. The apparatus of claim 8 wherein said PEMN includes
authentication, authorization accounting home (AAAH) which communicates
authentication with an AAA foreign (AAAF) provided in said WLAN.

e

C' 12. The apparatué: of claim 11 wherein the AAAF provides
' communication of said AAAH with said WLAN IP GW.

13.  The apparatus of claim 8 wherein the AAAH cooperates with the HA
and 2 home location register/home subscriber server (HLR/HSS) to provide
AAAH services. '




. system (UMIS), conpri si ng: said UMIS having an lur i nterface to support

handover with the WAN.~ 15. The apparatus of claim 14 V\,g% means usi ng
c P@P%{?ﬁ

M P over . DI AVETER si gnal i ng provi des sessi on mai ntenan e WLAN
and the TJIMS as a UE noves between said WLAN and said UMIS. 16.. The
.apparatus of claim®6 wherein the UMIS enploys public land t .d? nobile
network billing platforms via DI AMETER- UMIS inter-working. 17. The nethod
of claim 6 whenghy, A JIMIS enpl oys a PLMN having a hope ubscrl ber
server/ home | ocating register (HSS/HLR) for authenti cat pppsae ““Appar at us
providing tight inter-working between a wireless local area network (WAN)

and a universal nopjle " IEHJJI?H rising: said
UMTS and WLAN eachmhav‘lﬁﬂ e nﬁgvte% %n‘?%%gﬁ]q%éé“@&e “’eeg?w with one
anot her using W?ﬁsé"c?lr%‘ﬁ@tﬂrbm@%nd(mmﬁa etelesemmgunicahifi® and sai d

WAN; and sai cysdMhUMIBNébhitidgnd Wi th sai d WEAN through an lur to provide

a handover of a use I rrent romone of said UMIS and WLAN to
anot her one of s aﬁabl{‘ﬂﬁ#gh VIBE 3R Nm)tergaceirosupporthandoverw1th the WLAN,

16. The apparatus of claim 14 wherein means using MIP over
DIAMETER signaling provides session maintenance beiween the WLAN and the
UMTS as a UE moves between said WLAN and said UMTS.

16. The apparatus of claim 6 wherein the UMTS employs public land
mobile network billing platforms via DIAMETER-UMTS inter-working.

A

17.  The method of claim 6 wherein the UMTS employs a PLMN having
2 home subscriber server/home locating register (HSS/HLR) for authentication.

18.  Apparatus providing tight inter-working between a wireless local
area network (WLAN) and a universal mobile telecommunications system
(UMTS), comprising:

said UMTS and WLAN each having means for communicéting data
directly with one another using mobile internet protocol (MIP) between said
UMTS and said WLAN; and

said UMTS communicating with said WLAN through an Iur to provide a
handover of a user equipment (UE) from one of said UMTS and WLAN to another
one pf said UMTS and WLAN.
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