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10002] FIELD OF INVENTION
[0003] The present invention relates to wireless networks and more
particularly to method and apparatus for delivering services to wireless

terminals capable of supporting multiple radio interfaces and network

infrastructures.
[0004] ‘ BACKGROUND
[0005] Wireless systems currently in use are mainly voice/services based.

Supplemental services such as short message service {(SMS), multimedia
messaging service (MMS), instant messaging service (IMS) and the like have
been deployed over wireless systems and generate significant revenues for the
operators. This is complicated by the fact that these services are closely tied to
specific technologies and network infrastructure and users may not be able to
reach these services by way of another wireless access technology other than the
one supported by the user's terminal. _
[0006] Various wireless iocal area networks (WLANg) such as IEEE 802.11,
and wireless metropolitan area networks (WMANS) such as IEEE 802.18 and
© 802.20 have been developed. While there are functional distinctions between
WLANs and WMANs, "WLANs" as used herein are intended to include WLANGE,
WMANSs and similar wireless networks, The development of the WLANSs such as
TEEE 802.11, 802.16 and 802.20 among others, the integration of such networks
into existing wireless networks such as General Packet Radio Service (GPRS},
universal mobile telecommunication system (UMTS), code division multiple
access 2000 (CDMA 2000) to name just a few, together with the variety of

wrireless terminals that can support such technologies, it is advantageous to



Suppl enent al services such as short nessage service (SM5), multinedi a
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configuration. [0008 Y [0008a] Accor di t g f the

pr esent UPRSPRHT ‘f%ﬁﬁe ‘1"}@% %4‘18?\1/%@33%51 0L, P il WAi2h RPRARU &
connected; determining that the WTRU should receive the service based on the type of

access network throngh which the WTRU is connected and a Quality of Service (QoS)
requirement associated with the service; and transmitting a second message to establish
the service for the WTRU.

[0008b] According to the second aspect of the present invention, there is provided
a service management function comprising: a circuit configured to receive a first message
indicating a request for a service for a wireless transmit/receive unit (WTRU) and a type
of access network through which the WTRU is connected; a circuit configured to
determine that the WTRU should receive the service based on the type of access network
through which the WTRU is connected and a Quality of Service (QoS) requirement
associated with the service; and a circuit configured to send a second message to establish

the service for the WTRU.

[0009] According to embodiments of the present invention, selection is made of a radio



met hod for use in a service managenent fimation in a wireless network, the
nmet hod conprising: receiving a first nessage indicating a request for a
service for a wireless transmt/receive unit (WIRU) and a type of access
networ k through which the WIRU i s connected; determning that the WIRU
shoul d receive the service based on the type of access network through

whi ch t hg IR SIospRIE R d spatemar ittainctyden it 18eshive ae(v@als) bavérfli r enent
associated with the service; and transm.tti 3 SEC a to establish
the serdifferenpr Bdfe SWPRRY t*[eﬁoﬁ‘%?%bb?%r dily 2@% the sggckgdrllj ae} g%t of the
present jnventi.on,. &8 EwirsleRy Buhaat/raceier wiit EWTRIAGeNEr iRt | on
conprising. a circuit configured to receive a fi. Sta@%%&%% i hdi cating a
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confi gur rmne that the WIRU shquqqugs receig@sihﬁhsgvr j.ce based on
the typecoimanice®s wigt therWTRRr wsigh sshRice FLEHLieRe onnelted” and a

Qual ity of . Servi =L ITIN G @250 leedvid thvinhens@artsvioee; and a
circuit ’é%?ﬁ?rﬁuwgcg T%’gés%ggdﬁg}égéelg%% jressage to esta Iigh the service for
t he WIRUret}i0009]Aaeermtbfig df che WBORY fermarded te gaidpp¥sedid Fon,

selection is de of. .a radio S eﬁﬂgﬁﬁ LEAD tHereBuStIhem whi ch
i ncl udes3‘"‘3&36’“9th‘g%t"a?%ii1 eﬁsﬁ?ﬂg@lﬁ%\gﬁ ﬁ%;edl erg%%boRAT capagi%ﬁ ties conpatible
wi th t he RATaGaRABIt0h iesuding 2 cambiliiy eat iarsgrigetnyofile fip yeid 2YE. The

transm’t?receive ni t. (WLRU) ,havin |4 1. \%%aig.b Ld BSthe The WIRU
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10 the WHRERUALSELMIvGEs MR RITFantprowds dhe ¢SV CBmB@iScamosisiepianh t he WIRU
"and a service client/servers (SC'S). The WIRU regi sters with the SMC to
recei ve services and the SMC having neans for retrieving a user profile of
the WIRU forwarded to said SMC and sending a request for capability of said
WIRU. The WIRU responds to the request to provide information including a
capability and a service profile to said SMC. The SMC responds to the
information for determ ning services to be provided to the WIRU and
activates the SC/ S to provide the service. The SC S provi des an
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acknow edgenent to the SMC responsive to the activation;

and the SMC

responds to the acknow edgnent by providing an acknow ed
gnent to the WIRU
[ 00101BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0011] The present invention will be

understood for the consideration of the acconpanying figures wherein |ike

el ements are designated by |ike nunerals, and, wherein;

[00121Figure 1 is a

network di agram showing a sinplified schematic of the basic network
ar chi t ectadkeovelcbedyimagto te PMGceaopsiveftotihe predsn ppddhe THC

Lt e e e

for establishing the

10010] BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The present invention will be understood for the consideration of the

accompanying figures wherein like elements are designated by like numerals,

and, wherein:

[0012] Figure 1is a network diagram showing a simplified schematic of the

basic network architecture embodying the principles of the present invention.

{0013} Figures 2 and 3 are diagrams showing the sequence of service

registration, showing exemplary routines employed for establishing the

appropriate service.

' [0014] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0015] Hereafter, 8 wireless transmit/receive unit {(WTRU) includes but is

not limited to a user equipment, 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 limited to an aceess

point (AP) such as an IEEE 802.11 access point, a Node B, site controller or any

other type of interfacing device in & wireless environment.

[0016} The present invention provides method and apparatus for providing

such independent delivery of such services to wireless terminals capabie of

supporting multiple radio interfaces through the employment of a service

management center (SMC) 53, which determines the set of services and

parameters based on the capability and service profile of the wireless terminal.
[0017] Figure 1 shows a network architecture 10 which embodies the

principles of the present invention and is comprised of a plurality of air interfaces
31.86. Also shown are a plurality of WIRUs. The air interfaces 31-36 include
WLANs 31-38 and other types of wireless networks 34-36. While one of each type

is shown, it ig presumed that multiple air interfaces of each type will generally be

present.



appropriate service. [0014] DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS [ 0015] Hereafter, a wreless transmt/receive unit (WRU)
includes but is not Iimted to a user equi pnent, nobile station, fixed or
nobi | e subscriber unit, pager, or any other type of device capabl e of
operating in a wireless environment. When referred to hereafter, a base
station includes but is not [imted to an access pqint (AP%} h as an | EEE
802. 11 a¢@®Es poi ﬁﬂapv&ardibﬂ&@eﬁvor§$ mlv@eg@mqwl%ﬁc kg ragif seatid f&%e of
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whi ch dett&F¥y ifé?%l%% é@éflsﬁﬁsygﬁac@ yZl%rrl p\aérvgﬁrrigt ers ba %tcti gﬁ the capability
and ser viGe, By @kdrhet @fotécbmm ot 8l 26 STHeae metvakk implodeiatPhgurgivenshows a
network architecture 10 V\/n s the pr.in r.esent

i nvent i orﬁsﬁﬁmlﬁsc@?ﬁpﬁtﬁ%% Ftﬂagﬁragr"ﬁ}%f Wpe@f()félie %Cf%ﬁ?%p ? fé%egéllsgﬁé@ 36. Al so
shown ar 2393{% Hg@lwﬁyt@pl\e@'&;ﬂsmemﬂnal r interfaces 31-36 include W.ANs
31-33 an er types of wreless net each type is
shown, i t{0P¥pres WiLkhaYs Hubd 75 Pl9F S Wﬁf%ﬁeﬁgs‘»@ﬁh@acme will

gener al | Yo B a?%@ﬁgtsog %%%ﬁ%bﬂ_ D8 2Wh&RIHES & coflemyldsd titlotide iypenef al packet
radi o service

hird generatjon ne etwork 34
and a 3GPWLAMNetwsckoBdcampe taed é’étt%%ﬁet@%t% #if—glé&r‘s gﬁ%ﬁ) ot ocol
network 51 throu%l]essht%ﬂ%ﬂa% 65 B BBHOTK o B BPpddt with a@ml&t ed and by

-way of a ¥ %t"V ransport pro , such as_internet rotoc Il (1P) or
X. 25 . Th@;sﬁpamﬁ)ﬁalm u@d@nmmcm&mmswanf@r@ﬁ%fﬁ%%éa FPP e BEREE it i s

present | RS GRETTOBTHLTRE TOARD 3 frgs B e St e o Eﬁ%%”@?‘* e 802 AN

or WWANS WLANs 32 and 43: a cellphone with data capabilities 45 connectéd via GPRS
networlk 34; a cellphone PDA combination device 44 connected via 3GPP network
35; a cellphone 46 equipped with a screen for displaying video images connected
via 3GPP2 network 36 are illustrated in Figure 1. It is of course noted that
multiple air interfaces of one or more types are likely to be employed, and
multiple WIRUs 41-46 will likely be associated with each air interface.
[6020] The various air interfaces 31-36 connect to a network connection 51
which can be an IP network or other suitable network connection. This
connection may incorporate the Internet or any other network available to one or
more of the air interfaces 31-36.
[0021] A service management center (SMC) 53 isin communication with
the air interfaces 31-36, either directly or through the network connection 51.
The SMC 51 determines the set of services and parameters based on the
capability and service profile of the WTRUs 41-44 (user profile 56). Service
clienis or servers (SC/S) 55 are a variety of commumnications functions available
through the network connection 51 or directly through the air interfaces 31-36
such as shown by the connection to WLANs 31, 32. It ie also possible to provide
the SC/S functions 55 through the SMC 53 which provides the connection

A



such as 802.11, 802.16 and 802.20 although it is contenplated that other
types of WLAN connections can be used. Each of these WLANs 31-33 is capable
of serving wireless termnals to illustrate, a | aptop 41 equi pped with an
802. 11 conpati bl e WLAN card connected via air interface of W.AN 31; two (2)
types of personal digital assistants (PDAs) 42 and 43 connected via air
interface of W.ANs 32 and 43; a cell phone with data capabiljties 45

connect edhyswarhAPRS ehetrkorokngtions lc EThpRGFCHPDROEGHHH S 2IHT e Plce 44

connected via 3GPP network 35; I « 46 : W Screen for

di spl ayi nﬁlp@?%%ltﬂﬁﬁggesc H%he% %gggﬁgg&%%f S?\g%%v\orl%) g%kggr%f%sﬁ ustrated in
Fi gure 1.70ig, ivsicof ovesUlTs €ValR)eihftuattionu b plataaretrierale séraices &7d one or nore
types are likely to be, enpl oyed, .and. mul ti pl s 4dis =W i kel y be
associ at e’BigFe RGeS %@%ﬁlﬁ%ﬂ&g@%@%ﬁﬁ@bﬁﬁ ousc1'tz1;10|4%lrg O?Aﬁéﬂetr)%‘ aces 31-36
connect  t 9, ARk WbknmsBat etd ONerfidrtatiintint carvitre vanicl Bapdeworkdat ot her

sui tabl e network connection. This connect‘iﬁign cinCOée%%&heS | nt er net
‘or any ot iderendenty RE B¢ FEFEITERRY SHHECIYO ?rea[%.?_{n WA T %I fitertaces 31- 36.

[0021] A Sgévizﬁg, HBNAGRNEN o R 8RkerohSMBbnT3 ths parti@MamBOISCaE tonbei th the air
i nterfaces 31- % I

el ther di rectlw&or_ t hrough t he negw&;? connegti on 51. The
SMC 51 deirgleppurient tHethse EMY SeFpileed SHET pFeaFetier édm@ﬁ fie
capabi | it d&% ageoud C8ellPdiil e O ndehtn WER tostid BCAd 56 Us & supedfikd £ 56) .
Service clients“or servers (SC'S) 55 are a variety of communi cations
f unct i onsnatwairk atvirectibn betyieet fee Fe iy 3 BSieeTi on 51 or directly through

the air i aces paha W?ROWT RY.415RGe SORPRGK b@AmBIHEANS 31, 32.
At is al sgt;{%gisi bl g% (1)&%?%6\}5%%8%e 1? %%ﬁt?%ﬁ;ﬂfé@%&é@ggh t%}g SMC 53
~whi ch pr owiittes glohelly avaiebid data netyrask ghc EenRTiek P YHIV%SE. The ST/ S
can provi of .a variety o BR), eireRs 1,CL8GPPUCIEtRSHTES Sagi ng
servi ces ?ﬁg?&%anfé%,\a@pewﬁg% r‘;%mlik’ﬂ%%vm cgq%)e\%r%gl/éP (Vol ?) i nf QI; mation and
dat a r et r igeMalkh$BS WireRss aaterosintrithivaiicin i assenisiied esd by of viiietEer vi ces

provided by SC/'S functions 55 can b rfi [ IioAf i a or
entert ai nﬁ%ﬁtﬁn%m%:’g 01%71711{9% aﬁé@‘eﬁ’%e%é’?%ef%@?ﬁ}égge%gﬁ% %Qg?g?ﬁe user's
primery senyigs MoR\Epeal pRRe swidhabidesirviet. AlenShRigIommudeiencases, the

opti mum connection to the particul ar S&S 5 ¢ be ind of the SMC
53 whil e imeHPREY EarstsSperife SEEsesFoHgy TS f&v@ﬁ?f@%&ﬁ%ﬁl@ge %e:[ro ei t her

connect t %O%E&gsmm&eaM§m. For Sapsily ikselaptopetiwiFigucohmest i on
between the SC'S 55 and the user. [002 ]Partlj.%ulggé 19%1%1@31%@1 a\}/1\7I'RUS 41- 46
are capablcomapurgestaniicdeGRRS network 54 by way ot the 8UZ.

IP network which communicates with the service management center (SMC) 53

that provides an interface to various service clients/servers (SC/S).

[0023] The system architecture is such that the WI'RUs 41-46 know of the
existence of the SMC 53 and the SMC 53 can also be known to the wireless
network that supports the WTRUs, such as the 802.11 network which supports
device 12. Also, any of the WTRUs 41-46 may be interchangeably used with any
of the WLANs 31-33 or wireless wide area network WWAN 34-36, when they are
provided with the appropriate wireless communication interfaces.

[0024] The SMC 53 maintains an updated profile of the capabilities of the
WTRU 41-46 which include: radio access technology (RAT) capabilities such asa
global gystem for mobile communications/general packet radio service

(GSM/GPRS), Bluetooth® and 802.11. If these basic capabilities change, the SMC
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with a globally avail able data network such as the general packet radio
service (GPRS), a third generation partnership (3GPP) network or a 3GPP 2
network, through the wireless network with which it is associated and by
way of a variety of transport protocols, such as internet protocol (IP) or
X.25. The latter protocol provides a | ow speed packet sw tched data
service. Alternatively, comunication may be by way qf .speci fbgc service
prot ocol 58dchotifiedSVier sxarpple. WesT 2 BFEASREYeS FRo Bl bl a7 HEE i ni | ar
service. For exanpl aRkapaAkoof 1 RioANe:k Sy 58GEmbtiddaind Wi th the
GPRS net WBFRTE4° fn\%%/ erc}fev%che 802. 11 W.AN 31 and an | P network which
comuni catpdatasi fhe #rodlesss.viThe WaRAJe maaTailodiityraqdspmnesBonshd s ovi des an
interface to various service .clj L&Y 8E Sok SGmple GSMEBEkctEAe system
ar chi t ect Gﬁ\i@n%%fcaﬁsc’[ eﬁaﬁ%ﬁﬁﬁ%ﬁﬁ_ Z}% i’n%w of “the existence of the SNC
53 and t herShavblaiamlabisotiBackamiyravadalihendidfdlldsmkmerior k t hat supports
the WIRUs, such as, the 802. 11_network whi S t Mk C8 1 2he Al SO, any
of the WIRRRSI41- 46A‘¥‘F£ 0%8123@ %%ﬁﬁe%ﬁ?ﬁ%ﬁgge vﬁq{shg%lﬁy of The WANs 31-33
or Wi rel egg;thided 81198 pREIWOT ke Wb B4ad6rs indrede dobisyorthe spvipes &g with the

appropriate wireless comunjcatiaon interfaces. [0024] The SMC 53 nmi nt ai ns
an updat exhaptn P sesvies (Qva oE Y5714 es of the WIRU 41-46 which i ncl ude:

radi 0 accggset €Chnph Ogy-olRATvIGARRM dsidevies 13 tiedy @atein glloped! esiitt em f or

mobi | e communi cati ons/ general packet. radi o ser.vi.ce ( GSM GPRS | uet oot ho
and 802. 1that lcbmuhedetesasite thaSAHF PP o 82 R481 ?“#hgq%ﬁ\iﬂt%én;%b%oti fied.

For exanple - 8302 edl inteatedbirallt era UBSC).
--conmor dca?@gﬁd&églﬁgﬁeéﬂ%g{% %gﬂgmﬁgidlt he 802?1111%&@3 t he le\%e 53 'kes notified
“and updat @©2the pr bfitikly.58e WERRBURES ds ennaoeer A5118 0 AARe B85ERti ons to
t he networks l,s0 I i i Of bdrghaafhle f0ih BXaRPl e
GSM conneE?%%%é—gav@% ‘g%kg,g%%ﬁ%%osgﬁ I?]fgér%g?gnt I fﬁ}avai ? abl e and
802. 11- unk&owa. ploBl SleAadiali crpabllitiesi wiar rPit PHECFEFARIGE PEFi%BUs servi ces

The servi EB8 oA Db e e e e T The

Wirel ess deskERchbiledy @thddviice sizh amyiocemtmiln kanividibabit ante RS
and the like. The SMC, when contacted by either the WTRU 41-46, or an
external entity trying to access the WTRU 41-46, as certains the best approach to
RAT usage. For example, if access is made by way of a GPRS network 34 when
an 802.11 WLAN network 31 is also available and meets the service criteria, the
WTRU 41-46, requests establishment of an 802.11 connection. The GPRS is
either dropped or maintained. The WTRU 41-46 alternatively has simultaneous
access by way of multiple RATs, and the SMC 53 may direct/switch traffic
betwee.ﬁ these multiple RATs, In some cases the SMC 53 may request the WTRU
41-46 to establish eertain RAT connections when the status is unknown based on
latency requirements.
[0028] in the event that a user elects to move to a different technology
coverage area, the user updates current status of the WIRU 41-46. The user
sends the update to the SMC 53. The SMC 53 updates the service profile and
forwards the request to the SC/S 55 to potentially adjust the media/service

parameters to accommodate the new environment and terminal capability.

-6-



that communicates with the SMC 53 at the network side. This entity may be
enbedded in device 12 or included in a universal integrated circuit card
(ucd. [0027] Initially, the WIRU 41-46, is connected using one of the
wi rel ess networks 31-36. The user requests a set of services conpatible
wi th his/her service profile, termnal capabilities, such as processing

power, nmenory availability, screen size and type (i,.e..caolor, black and
white) ar@03He |i Kéthefsavithis aéw&%t#%%wgé%ﬁénﬁlg%e@ t&%&i‘a@@fﬁ 1Esjouch as, for

exanpl e, ' bhpdPlR SIS PRtk doeedsbK e JiliRzSMend whieks szont act ed by
ei t her tﬁgg%%g%ﬁ%ﬁ%r an external enti tgy trying to acceséiﬁx}ghe WI'RU
. af access is

41- 46, asmesgtaicesepdrt ihdstWABPrPath PepeRATE P HE USRI HHH
made by vay-of ul GIB3NRIVRLG.IE el rA ilRadd ofbaNagtRask Ble | S al so
R HHedtE R e

avai | abl €° rvice criteria, the WIRU 41-46, requests
est abl i shgMOtsDfanin8o@t the FEIRIS clli4nto sTHishAPRSesifisicoresction 8pped or

mai nt ai ned. e WIRU 41-46. al ternatiVv A :66SsS by way of
mul tiple Cﬁﬂ?g)}e SHITTHE R B3 nnﬁﬁgl%%#)ercg%%é? E!lWI tc%?w%gﬁgﬁgddtﬁj%%%ggn t hese

nul tiple BA3S. | n SemerdasesutdrenSMEdsa awepsiveqessvisbite tprlgr 43¢ 46 t o
establish certain RAT c i e, Sha LS,.U ed on

| at ency rE§EPE éﬁérﬁ‘gf?ref’ggggﬁjrfmﬁgggﬁwtE’un‘aéhatgl%%sst%e@ceé I@iéé(;t&\sé’gl’t0 g%m)ve to a

di ff er ent .4eehnek GEYL GONEE A@Ricar Ra exhhpldBERWigdat Ese ceer way themt us of the
WRU 41-46. The user sends the update to the The updates the
servi ce plgkipmedhepnyr gl @ LIy aRUEd Y gr%%@ Y ‘%’% Cf’%%‘c?gg%ti ally

adj ust thgesgﬁgi 2{5] HHER D BB kEaISad P ¢8O D skatien the batanghwed onment - and
~term nal capa 1T Cy [0029] 1 f the Eervi ce is adjusted, the.SC.S 55

acknow edethet PidA dial§ascessyhidesNECES FRETHRTT FET RO BTRE ¥ Rowl edges
the changes,and Sends ANuROSENEANGCNIRRRE o beuldbrol R ta M6 Depending on
nd ca

ci rcunst ances a Ing source, the SMC 53 nmay dec&l e ﬁ %\gjtgh RAT 56
(hand of f Lietwissctne R&FHR. caT hESONE Witk pEyPRSEHORSTRYHE \%%T*P%ﬁ 4P328% 0 switch
to a speciflc connection { Rrk HEHSHer GORRRE biMRc@dRs 1.0 expect
est abl i shﬁ%rmnugfeﬁaE%Ié}%%}:l%lgﬁlheec%/lgnﬁ rg 036] ‘Similarly the user engaged in a

SEessi on iy cxdes Rviieve thaashectidnie 864 Pnistastablightd drasty Yreagh(RUs 41- 46) .
In that instance, the sessiond ' ' IdiShe deyuiee, for
exanpl e WPROYH .CO%"e"%@&g‘:’ﬁ’ Fﬁ%sp@e?%&eértﬁrﬁgulﬁ%& Eboﬁo\?fet%c{lZn‘et to physically
move away Tikom MERMNS frobut headblf nfie sty BEEET di-4G rigdidferint fEFERt WIRU such
as FDA 43. The session c be tran d t o 1 £ ssary, the
SMC 53 cariticdndpelt %@ng‘gﬁ?%’é{’éﬁ%%&&ﬁ‘ etroat(%ffgéllr%g% her Tfr%’? ’V%Pﬁlgg%ﬁ}necti on 51
or through, @, GermEcl RIWTRA 44 eSaMCisSsertickedd prvided thewghaet €k ori gi nate

wi th communi catjions_through the SMC 53 and continpue ei r gh the SMC
53 or thr caghechinBt AbiS BETASE KOFo éﬁﬂlﬁ?ﬁn%ﬁégeﬁ?ngg%‘é:go%gg’r%& p%uée}%connecti on

to a SCU S 33iySoest ablviorhedsddkecisleyhbhvedugh the network connection 51, the
SMC 53 may still be used to control the transfer..This iﬁ different froma

“handof f ofl0838i ngl Figwrp ¥ et BRQYTIPE 8FERIeSR PLAT B S RIYE S % hat t he
‘handof f i 0ne MERUbES AeilichERESAt TMFRYr &S, 2 iser hhi S WIREE shdtom WIRU 41
to WIRU 4 .eéé?ljr%:le t ﬁ%ﬁgser vi ces 55 pr%ovi ded t.hrough net wor kb

as a laptop 41 or cell phone 44, capable of supporting communications by 802.11

and GPRS. The WIRU 41, 44 acting as e GPRS WTRU 45 attaches to the GPRS

network 34 (step 71). The GPRS network 34 acquires the address of the WIRU

45 (step 72). The WTRU 45 registers with the SMC B3 in order to‘ receive

services (step 78), and is connected with the SMC 53 through the Internet 46,

which conveys the registration to the SMC 53 (step 74). The user profile, which

is stored at the SMC, is retrieved (step 75) and the SMC 53 queries the user
-



connections 51 is separate fromthe service management function 53, the
user's ability to use networked services is enhanced. [0031]Figure 2 is a
di agram showi ng a sequence of an exenplary service registration using a
GPR, S networking 34. In Figure 2, a user has a WIRU, such as a |laptop 41 or
cell phone 44, capable of supporting comunications by 802.11 and GPRS. The
WIRU 41, 44 acting as a GPRS WIRU 45 attaches to the GPRS network 34 (step

\7/\71r)R ] Lr_;e _@Eﬁ%ingtbmnin_ ﬁuimqms‘ iqeef thhVEBHr €5 whirh, foreexpmalp.48cludeep 72). The
_ r sters. W th the j -der. i (AVE t 73),
and is coﬁ‘%i%’&?lgﬁr WW?’%@%&ENQ&gg&? %i% Sﬁ‘gﬁe%ttﬂégFﬁ?%?%\&é%ﬁ%dﬂ\ﬁ‘%ie?ﬁéioﬁeeys) t he
regi strat y@sytsep 16) iSMizeb3d (sthe iutéAjet aff eonysexd (pepf¥)te thadWilER 45 st ored at

the SMC, is retrieved (step.75) and.the SM:.5 i di
torm nal GHSHBFIFEIEESSE LER R TR T AP SpaseSE ey o0 N
t echnol ogymt@rigtRaknbitpihre6deRe ISieztat is erder cels: doovdyed sethiei@i@d3and t he

| i ke. The query (step 76) is directed to the internet and conveyed (step

77) to t_héSth' +45. The user, responsive thereto, provides the capability
and ser Vi @01 of i | aHe3180 53 Bbter Mg Rnb Setldf aasived (sesh 81y mudgdvtivhiesl nternet in

order to be conveyed to the SMC 53 (st 79). [,00 '

t hedset othsBPAS Hestepstie phiFhsendsap %@S@%@F‘h@o% W@géaggg e\erI} gﬁs

sends an | 3 [ [
g%@;g%‘ffﬁogagﬁ%n%éﬁ) the9MerRd (StRP BEY. thlhis aeknembesge (ACK) is

transferr rough the Internet (step 87), .and {0Q .the user
devi ce (st=pp 88) amihir thepaser serigs é@?ep§8bs‘¥%P?@ﬁ‘e¥F@§?éb9@fg’l.mhﬁﬁe servi ce

S 0L, B Sy 14 009 9B o b
the WTRU 45 may be switched to another network, such as an 802.11 network
3L
[0033] Figure 3 is a diagram showing a sequence of an exemplary service
registration using an IEEE 802,11 network 31. The WITRU 45 connects with the
802.11 network 31, (step 101). The 802.11 network 31 obtains the IP address of
the WTRU 45 (step 102). The WI'RU 45 re-registers with the SMC 53 (step 103)

for purposes of updating the services, the SMC 53 receiving the communication

by way of the internet 46 (step 104), and queries the user regarding terminal
capabilities (steps 105-108), such. as, for example, technology, terminal type,
memory, screen size, services to be activated and so forth. The WTRU 45,
responsive to the aforesaid query provides a capability and service profile
(step 107) which is conveyed to the SMC 53 by way of the Internet (step 1083,
The SMC 53 updates the set of services/parameters (step 109) and activates the
SC/S 55 (step 111). The SC/8 55 transmits an acknowledgement {ACK) to the
SMC 53 (step 115) which transmits an acknowledgement (ACK) (step 115) which
is in turn conveyed to the wireless device 41 through tlﬁe Internet (step 116) and
through the network (step 117), whereby service is established (step 121).

[0034] As described above, the SMC 53, depending upon the capability of
the WTRU 45 and the required services, may switch the wireless device to

another network, for example, switching the wireless device from the 802.11

-8-



[0033]Figure 3 is a diagram showi ng a sequence of an exenplary service

regi stration using an | EEE 802. 11 network 31. The WIRU 45 connects with the
802.11 network 31, (step 101). The 802.11 network 31 obtains the |IP address
of the WIRU 45 (step 102). The WIRU 45 re-registers with the SMC 53 (step
103) for purposes of updating the services, the SMC 53 receiving the
comuni cation by way of the internet 46 (step 104), and querjes the user
regar di ngWLalN & Had GERSabi Wice ivexsa( ot tgyeing G8rvicreyn ballichreadLANoibxanpl e,

t echnol og‘;)i gerrri n% type, nenory, screen size, services to be activated
and so fo Fﬁ“ BEEONRFRU 45, responsive to the aforesaid query provides a
capabi | i typossd ser witkeugirtht binbodisteefs of Bigures il § showarvB@aetork he SMC 53

b f the, |l t 08) . The.
ohrvi voos BhnahedBrANGerb o o5 e ABRV R BT RIE RS S0 ) e
SC S 55 t papBtePrantaski®whedgsaiient (ACK) to the SMC 53 (step 115) which
t i t know ed t (ACK) (step 115).mhich is.in t. dt
he wi el E0360v! cAlBetER ERRhTRLePheEREE PlE ) iR on the.
net wor k ( §L&PLdd %) theWROEABY eSBsMineatd i6 pasialhi @hthdhepadi2bhturf 0034] As

descri bed above, the SMC 53, dependi ng u onfthe capa iIitX Offth.he WIRU 45
and the revelermsat san Peaeed alony (EPowRHheRELSY faiuaes b SRS O idR5t her

net wor k, R kR i doBlhsSieWrBE drf @ithbiieofiR2. 11 W.AN
to the @%fexgé@\rﬁ%@%%%@?%?ﬂr%?gﬁms service on both the WLAN and GPRS
net wor ks. fa0085 jaaltdhoueits phide@ntrett ERREDf Figures 2 and 3 show a GPRS
network 34 and a WLAN network 31, it sxcan be applded to any wireless
~networks, such as GPRS, 3GPP, future 4G and the |ike. [0036] Al though the
“features and el enents of the present invention are



described in the preferred enbodi nents in particular conbinations, each
feature or elenent can be used al one (wthout the other features and

el enments of the preferred enbodiments) or in various conbinations with or
wi t hout other features and elenents of the present invention. CLAI M5 Wat
is clained is: 1. Anethod for use in a service managenent function
in a wreless network, the method conprising: receiving a first
nmessage indicating a request for a service for a wireless transmt/receive
unit (WIRU) and a type of access néLwbkk t hrough which the WIRU i s

connect ed,; determ ning that the WIRU shoul d recei ve the service based
on the type of access network through which the WIRU i s connected and a

Qual i tWngt ioEf M8 cQS) requirement associated with the service; and
transmtting a second message to establish the service for the WIRU. 2. The
met hod of claim1, further conprising: nmaintaining a profile associated

with the erRU; A method for use in a service management function in a wireless

network, the method comprising:

receiving a first message indicating a request for a service for a wireless
transmit/receive unit (WTRU) and a type of access network through which the
WTRU is connected;

determining that the WTRU should receive the service based on the type
of access network through which the WTRU is connected and a Quality of
Service (QoS) requirement associated with the service; and

transmitting a second message to establish the service for the WIRU.

2. The method of claim 1, further comprising: maintaining a profile
associated with the WTRU,;
wherein the determining that the WTRU should receive the service

is further based on the profile.

3. The method of claim 2, wherein the profile associated with the
WTRU includes information related to radio access technology

capabilities of the WTRU.
4. The method of claim 2, further comprising: receiving a third
message indicating that the WTRU has changed access networks; and

determining whether to modify the service based on the third message.

5. The method of claim 4, further comprising: updating the profile
associated with the WTRU based on the third message.

- 10 -



wherein the determ ning that the WIRU shoul d receive the service is further
based on the profile. 3. The nmethod of claim2, wherein the profile
associated with the WIRU includes information related to radi o access
technol ogy capabilities of the WIRU. 4. The nethod of claim2, further
conprising: receiving a third nessage indicating that the WIRU has changed
access networks; and determ ning whether to nodify the service based on the
third message. S.The nethod of claim4, further conprising: updating the
profile associ atBue widthotihef MR Thawleereim thhsericeds FeBERgesng @rvrme

.method of claim1, wherein the i ce | ser.vi

nmessage seﬁlg%%rt(@%ﬁageas?ﬁﬂ“ﬁ @gﬁ %886@2? grl‘ ceagﬁﬂ\%“cgﬁMﬁ?zr net
protocol (liR)erfut brdRREoR Iwbﬁﬁﬁ;{rﬁaa@ M) aReN IRIS)Asar0icee a0Mate bRef Mol P)
service, a data retri eval service, or an entertainnent service. 7. A

servi ce nmaf¥gBtmervitensdada r@’f-:m@ial§ﬁﬁ‘g€e,a0fcaﬂc€l§¥t?ﬁ@éﬁhﬂe§ﬁrsémﬁ% receive a
first message indicating a request for a service for a wrel ess
transmt/receive unit (WIRU) and a type of access network through which the
WIRU i s connect @dgervice management function comprising: a circuit configured to

receive a first message indicating a request for a service for a wireless
transmit/receive unit (WTRU) and a type of access network through
which the WTRU is connected;

a circuit configured to determine that the WTRU should receive the
service based on the type of access network through which the WTRU is
connected and a Quality of Service (QoS) requirement associated with the
service; and

a circuit configured to send a second message to establish the
service for the WTRU.,

8. The service management function of claim 7, further comprising: a

circuit configured to maintain a profile associated with the WTRU;
wherein the circuit configured to determine that the WTRU should

receive the service is configured to determine that the WTRU should

receive the service further based on the profile.

9. The service management function of claim 8, wherein the profile
associated with the WTRU includes information related to radio access

technology capabilities of the WTRU.

10. The service management function of claim 8, further comprising: a
circuit configured to receive a third message indicating that the WTRU
has changed access networks; and a circuit configured to determine

whether to modify the service based on the third message.

- 11 -



acircuit configured to determ ne that the WIRU shoul d receive the service
based on the type of access network through which the WIRU i s connected and
a Quality of Service (QS) requirenent associated with the service; and

a circuit configured to send a second nessage to establish the service for
the WIRU. 8. The service managenent function of claim?7, further
conprising: acircuit configured to naintain a profile associated with the
WIRU; wherein the circuit configured to determ ne that the WIRU

shoul d recdilve The mmecmamgcmmtg’momwﬂelaeﬁnﬁﬁe f‘@ﬁbﬂﬂ@&%ﬂggs houl d
recei ve the service furth based on.th ser Vi genent
function oftRIAIHE §he\/\ﬁ5? n atsﬁg(:l&g iV W%@ \Rﬁatsﬁdt ﬁ% i'ncl udes
i nformation,t&lated to radio access technol ogy capabilities of the WRU.
10. The service managenment function of claim@8, further conprising: a
circuit confi gur ed to receive a third nmessage indicating that the WIRU has
changed ac twor ks, and f r to
nodi fy the I’VI & WALES 6 ta%el%tg? gkﬁéggaégfg&gﬁg%%gﬁge?égbe%g%%ggenent
function ofy chaisaglRg fs@thtiétgr aCGRPFi SinBgsagpdairiving (BB of | ineldemdE at ed
with the WIRU based on the third pessage. 12. The servic %errent
function ofmessdigm FrvigeeMMP)t K& érgﬁW%fePF%t%o}ré?S g?‘@/ls}ﬂg YeleThor t
nmessage ser I terpet
oot ocol ( IBIShEr R Reeh aoﬁbidfﬁgé%emﬁiﬁiﬁéé&if%%@% SR
servi ce, aedﬁéﬁanﬁhenewafvw@rw ce, or an entertai nnment service.
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METHOD AND APPARATUS FOR | NDEPENDENT AND EFFI Cl ENT DELI VERY OF SERVI CES TO
W RELESS DEVI CES CAPABLE OF SUPPORTI NG MULTI PLE RADI O | NTERFACES AND
NETWORK | NFRASTRUCTURE Abstract |ndependent delivery services to wireless
termnals (41-46) capable of supporting multiple radio interfaces (31-36)
i's achieved through the enployment of a service management center (55). The
servi ce managenent center (55) tetinines the set of services and paraneters
based on the capability and service profile of the wireless termnal
(41-46). Fig. | ‘

METHOD AND APPARATUS FOR
INDEPENDENT AND EFFICIENT DELIVERY OF
SERVICES TO WIRELESS DEVICES CAPABLE OF SUPPORTING
MULTIPLE RADIO INTERFACES AND NETWORK INFRASTRUCTURE

Abstract

Independent delivery services to wireless terminals (41-46) capable of supporting
multiple radio interfaces (31-36) is achieved through the employment of a service
management center (55). The service management center (35) termines the set of
services and parameters based on the capability and service profile of the wireless

terminal (41-46).

Fig. ]
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