METHOD AND APPARATUS FOR | NDEPENDENT AND EFFI Cl ENT DELI VERY OF

W RELESS DEVI CES CAPABLE OF SUPPORTI NG MULTI PLE RADI O | l\ﬂ'ERFACEgEE\N/:DCES 1o
NETWORK | NFRASTRUCTURE [ 0002] FI ELD OF | NVENTI ON [00031The present invention
relates to wirel ess networks and nore particularly to nmethod and apparatus
for delivering services to wireless term nals capable of supporting
multiple radio interfaces_and network inf res. [0004] BACKGROUND

[ 0005] Wrel ess systens cu AP : ,
INDEPENDENTPANDEFFICIENT %9 Gg/ services based.

SERVICES TO WIRELESS DEVICES CAPABLE OF SUPPORTING
MULTIPLE RADIO INTERFACES AND NETWORK INFRASTRUCTURE

[0002] FIELD OF INVENTION
10008} The present invention relates to wireless metworks and more
particularly to method and apparatus for delivering services to wireless

terminals capable of supporting multiple radio interfaces and network

infrastructures.
[0004] ' BACKGROUND
[6005] 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 local area networks (WLANSg) such as IEEE 802.11,

and wireless metropolitan area networks (WMANSs) such as IEEE 802.16 and
802.20 have been developed. While there are functional distinctions between
WLANs and WMANSs, "WLANSs" as used herein are intended to include WLANS,
WMANs and similar wireless networks. The development of the WLANs such as
IREE 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

wireless terminals that can support such technologies, it is advantageous fo



Suppl enent al services such as short nessage service (SM5), multinedi a
nmessagi ng service (M), instant nessaging service (I M) and the |Iike have
been depl oyed over wirel ess systens and generate significant revenues for
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then cdeDOgiui ng the |ive text nmeSSKOEABONversati on session while traveling.

This sort of continuat.ion aqf si ngl e ssion woul d. be ,particul.ar ful,
fo? exa®gPéal in clég‘g’é 1:%(5‘? g"’t ﬁ’i—?t I’é‘%’gg‘i %ﬁt?‘??%??g?% v 0 r%&:ﬁ{g‘é@%é \l;ms'? hu
mai nt enapgs;and WLE AL seWREK maWRE ST BYn @of Oinl N6iHURs SeHokURE! hefksd as

dat abase access Such changes of  devi ces or communi cations services are
di ffi cubdmpristausecditieg eofmseotoigs indieatingbs requebtafdrya sirficerfens wirclese r

e o S ek RS Rl Hial aRSRERY 1 the

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 WTRU.
[0008b] According fo 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 function in a wireless network, the
met 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
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selection is nade of .a radio enlmhlch

i ncl udesresueplelRs Capambiity %W rsfgleeﬁ,&?&k g(gstyp é?‘i#?%%{ga eﬂquljf‘s\téls&e)s conpati bl e
wi th the,RAliGaraRiatibs mmiﬂga ttsﬂaaﬁlarswetmoﬁew geed BEIE. The
transmt/receive unit %gtHU|tH%% ) ﬁéﬁééﬁ} The W'RU
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to the WhRkARELMvERs TREZUFORE r@x&@é ee 6SMEp. CTB@iScabesiewiath t he WIRU
and a service client/servers (S The WIRU registers with the SMCto
recei ve services and the SMC haV|ng means 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
[ 0010] BRI 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

[0012] Figure 1 is a

networ k di agram showing a sinplified schematic of the basic WO
. rk
J e R

ar chi t ectadkeveinboayimgiot the PMChekplossiveftotihe pEVeEAR PR

[ 00131Fi 2 and - > |
egi st r atPORBISHORE A %ﬁ%@%mﬁﬂﬁ& RalBuisgHRRCR Bl e co

npl oyed for establishing the
[0010] 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, a wireless transmit/receive unit (WTRU) includes but is

1ot 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 access

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

other type of interfacing device in a wireless environment.

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

such independent delivery of such services to wireless terminals capable 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 2 plurality of air interfaces
31.86. Also shown are a plurality of WIRUs. The air interfaces 31-36 include
WLANs 31-33 and other types of wireless networks 34-36. While one of each type

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

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

EVMBODI MENTS [0015] Hereafter, a wireless transmt/receive unit (\E/)VI'RU)
includes but is not limted to a user equipment, nobile station, fixed or
nobi | e subscriber unit, pager, or any other type of device capable of
operating in a wireless environnment. 'Wen referred to hereafter, a base

station includes but is not [imted to an access int (AP h
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an '([j s eL v @3@% g1 @it érnet plotdchbIMior & 25 sThee mewedrk implogeriatiphgaregieshows a
network architecture 1Q which enhodi es t i.ngl .

i nvent i orfS&KEP Sc%#i%&ﬂé%iatogg%agroa it %sfgféﬁ@f"!’?[}rh?? gltp %ﬂcazéel{sagté‘ﬁf{sggenkl so
shown ar @, pé sl writh t0f pAERlSnveitionai r i nterfaces 31-36 include WANs

31-33 and other types of wireless networks .34- i\l f i
shown, i tiO9Elpr esuﬁ%mil%is %éffwﬁl %len%f%?eg%gs%g%a%hwmse&prl type ts
gener al | y. e . pEEs ¢1ig02. 16004887 he anhowiles & catenyliisd tiudlcite tgeaef al  packet

radio service (GPRS) 33, a third generatjon r I
and a 3GPPLAMN)eenmsclionycary g vaeh é tdé‘EFet PG@E%E{S %%?%r@ Blf]gt \ggglk >

net wor k 5&&&&%@9&(}?&%&&%@ £S81uRERYND EKaptdpd Mbjiibpdd with ms$@cllat ed and by

ﬁ’f"‘ézs"f TresmabiaisHAN apRamrcaiins bR ke i ot WRETT (&
present TEHE SRt e AL A o e e s oo 802 WANS.
or WANs WLANs 32 and 43; a cellphone with data capabilities 25 conne!ctg(i \(r)ia (}rlyfﬁf 802 WLANs

network 34: a cellphone PDA combination device 44 connected via 3GPP network

85: 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 WI'RUs 41-46 will likely be associated with each air interface.

[0020] The various air interfaces 31-36 connect to a network connection 51

which ean 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.

10021] A service management center (SMC) 53 is in 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

clients or servers (SC/S) 55 are a variety of communications functions available

through the network connection 51 or directly through the air interfaces 51-36

such as shown by the connection to WLANs 81, 82. It is 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 WLANs 32 and 43; a cell phone with data capabil] g{/e 45

connect edhrtivehGRRSetrenkororngAion Dl T PO FeCAPINORIGHFIH K RO P€ e 44
connected via 3GPR net.wor 5, I PG 7 MM SaariCr een for

di spl ayi ﬁ&Pgﬁaﬁg?lnga‘élse églrl\%le%st %{;&%%@%%Qsﬁgﬁ%zﬁé)ggl%ﬂ e illustrated in

Fi gure 1.IM8, isicofovenUls &Vt ethfermation i plataargtrientle seraees #4 one or nore

types are likely to be.enp d . L4 Ridsp4ds Lidbnd | kKely be
associ at eeﬂit%t?’ﬁééeéigﬁe%c?’”'i%@%ﬁ?%%%&gﬂfg%%%gbﬁri ous&gji%r@ 5?%t.er faces 31-36
connect t Ecaial WibknLitd) datd anerfidrtainneint cervidse vdnch mapdewsrdest ot her

sui tabl e network conpection. This connecti. i | nt er net
or any otlﬁé?P“-’r‘PéiPV\g?R g@&??ref’&rﬂn?rg SENEeSF Dvrlr%ér}eagggmhﬂg&gﬁ%?gﬁ%‘? &M aces 31- 36.
[0021] A S€f Vi€ 8B RAGENEHY ot Bl cofudEbn 58 ths particdamB@MScEt tambev th the air

interfaces 31-36, either_directly or. through the,ne connegtion 51. The
SMC 51 deindepsnsest 1heheefMEt dSeFiile 62 8{]&?" p%sgsr‘re?lé%rémg’;ls%gd%%% ?%e

capabi | i t%’dvad%@ag%@ﬁéﬂz CEoPEiite® cinctiige WERUS thi-SU4S G5i9eto pupofiibea 56) .
Service clients or servers (SG S) 55 are %ﬁvari ety of communi cati ons

funct i onsnebwark stymeciion: befsee Hee HetvbracBR8ETi on 51 or directly through

the air ipyesf acesp3li3uSheloAse SONOs by 4bhee apapRef tamunicliaNs 31, 32.
It is also possible to provide the SC/'S functions, 55 tﬂéag]lél‘?h t he SMC 53

whi ch pr ovitesgloba icormileble da netrosk §heh arcthseeReick PRds B 5%. The sT/'S
can provi . | VirGESGPBUCkt@srHIES Sagi n
p ﬁ%‘fﬁ% 3%1@ ﬁé,ﬁéﬁ}@{ é’%gm%%%% BRI et &6 riyessagi ng

services [ ‘ , voice over |P (VolP) information and
dat a ret r iiewakh Serwireless matdodnvidh rdiighnib inassediated avd bnway of raeer vi ces
provi ded by SC/' S function . [ & xoBf or Rtk eBro@dadia or

entert ai n%Wﬁn?gmrggofogh%fﬁéﬁg@%%%8?%\%%;&?)i ndependent | ngf the user's
primary segrotide siowebetdrpsahet simitdbpblade sirvist. M@‘%&@lﬁwﬁlm%‘éﬂ?@ncases, t he
opti mum connection to the .particul ar LRdependgit.rof the SMC
53 whil e PHSOPHEY "EYsdLSPet 8S%eﬁ°mn§§/%§ﬁga§$%§tsggggusl y used To either
connect t g tH&R(SHTP hiex S&:ISr Bavie. Fo supplaitiselaptopdl wbFigugohidgt i on

between the SC/'S 55 and. t er. [0022] Parti.cul S, 1af RUS 41-46
are capablcémﬁuné@ﬁ?rﬂ’ﬁgggﬁ I%J{Lésnetwm[k 2942b§] way of thi's85. 1 PRHRSAR 310G AT

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 WTRUg 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 petwork which supports
device 12. Also, any of the WTRUs 41-46 may be interchangeably used with any
of the WLANSs 81-33 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 suchasa
global system for mobile communications/general packet radio service

(GSM/GPRS), Biuetooth® 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, communication may be bé%way of specific service
pr ot ocol 58uchotiedSIBr skample, when a uperAgperesthe 821 cardwmpsh grablessi ni | ar
service. For exanple L ARY fr 1 R ONKe1l SHAY, SOQURMMGRLR W th the
GPRS net GBPRM34° fn\/?/g%ﬁ%%evltl(%g&l@gg‘glefQWAN 31’and an | P network which
conmuni catpdstesithle frofles&d.yiTe WiRlJe nmeavailbpdiliter adpmnestionshis thi ovi des an

interface to various service clients/ )0aectERE System

ar chi t ectRfFEo] n%?}rcaﬁs ﬁ%ﬁna{%%mg%r%%pir%ﬁ%gé%ﬂ%\%%n@l?ﬁgb@% stence of the SMC
53 and t hepiSiayBlaarslaksotiferckamiyreveiablhendid0s| dssikmerwor k t hat supports
the WIRUs, such as e 802.11 network_which support LC 2. Al so, any
of the WIRRRSI41- 464%90‘6%‘%@ nlné?rc?}?&}?&eaetﬁa?ﬁ%e‘éﬁg\?‘%shg%&?"\égfS?%eb?ALANs 31-33
or Wi rel egsinhided A1 8 pRetISOTKeIABON 342 B6rs indiade doseyforihe sprvives aetl with the

appropriate wreless comunication interfaces. [0024] The SMC 53 nmi nt ai ns
an updat ethabitnps seaviee Qi FEHAFTFYS es of the WIRU 41-46 whi ch i ncl ude:

radi 0 accggsert €ChnphOgeBAIvieaBad dsi devRE 13Wedy @Btaingllokall esyisy em f or
nobi | e comuni cati ons/ general packet radi o ser.vij ce;[GGSM RSi)1 Bl uet oot h(r)
t¥ 41 )}Sb

and 802. lthat kémihvedatesagith thaSAHT PP ef die pevaRge siden fotifi ed.

For exanpl e - N8B0l LelVBiredit erallUBsC).
conuni ca ?%%agég%%ﬁ%ﬁ%:{ﬁ %gﬁgmﬁ'?id%lhe 802.S111115\\/€\5L§{AN,e t he le\% 53 '}?s notified
and updat B82fhe prbfitinBy3%e WRBUWHRLS ds epaeeief 5198 1F B hAke &86ifstti ons to

and upc YTHEPRS A ‘ |
e oSSR 2 a8 o g%;rgg%{g&da's& 5herPkdd idrepatfhle fath Bxawpl e

GSM connett -ava uet oot h&recently ‘avail abl e and
802. 11- unkdroisa. profib) 2&rAduilt cagakllities, isnflorafaPrpss AW Chg RFAITBus servi ces

o, TR B R R askons lumggcoat s o

wirel ess gdevicechsdicdy dehddviics stizh payorconrale modyilibabit spte RS
and the like. The SMC, when contacted by either the WITRU 41-48, or an
external entity trying to access the WIRU 41-48, ascertains 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 WIRU 41-46 alternatively has simultaneous
access by way of multiple RATs, and the SMC 53 may direct/switch traffic
between these multiple RATs. In some cases the SMC 53 may request the WIRU
41-46 to establish certain RAT connections when the status is unknown based on
latency requirements.
[00628] In the event that a user elects to move to a different technology
coverage area, the user updates current status of the WTRU 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, term nal capabilities such as processing
power, nenory availability, screen size and type e. _color, black and

white) aritioathe | i Kétheseavithis adivstess thet®id @)‘Fletiﬁ%g theghanges Quch as, for

exanpl e, h,. bit | digeMemd WaGR &ont act ed by

ei t her tﬁg %%5? hgeup éna%hﬁe %@iég‘%ﬂéﬁﬁﬁ%gﬁm ng to access the WRU

41- 46, aseedftandesebire tdnﬁth%fﬁbIr@a% E@eﬁﬁhmaﬁg@unﬁéﬁnﬁé%\fiﬁgﬂa@mgf access is

e e Y R e i -
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establish certain RAT connectl%{,ﬁg}\hg % eId % B;us t' S u gnoe\ggogqged on

| at ency reegeipe dererfiiderend ¥OEAYH 2EEAD) ¢ el TEEFC% RS 5 frove to a
di fferent%s%mﬁﬂ@&%% GONRY a3icaS B exhRBlUREIRUpdAt The aiser may themt us of the
WRU 41

e user sends the update to t updat es the
servi ce piotithimedinrerigaliapbyHellyaetrsatay g“’f"lﬁ%@ @%‘gcf’% escg?‘ntl ally
adj ust the, ghgfn%%fdé&"fa% ’ﬁ@@%@&%éf@)@@go'ﬂﬂ@&%kﬁnbhﬂb@ﬁwﬁmmﬁOnr’rent and
t erm nal capa

[0029] 1t the service is adjusted e .SC/ S 55
acknow edgeﬁletm%adéggceﬁ%ﬁWh@e%ﬁ AP T RS nghlet’f’@“gﬁ?b%g;%*ﬂ%?&l?ﬂovm edges
t he changes t f;eb;g YERY 4d -8 Pependi ng on
Ci rcum;taﬁ%e %&9&% ?J%ﬁg%ﬁ?gsgn&ﬁﬁk{ﬁ%%{ca E&lnay ?:Iem de to svm tch RAT 56
( band offLﬂ@Me%ﬁ&ﬁcaﬂheg@N@‘ﬁsbmwmﬁiﬂ@tt Taveh R Me o 48% 0 swit ch
to a specific connec 0 r OB LhaRc@nds1.0 expect
est abl i shAEHGEIRCRET %?\}éec @5%%?;%%&8?%%' mter%r ,Ettdﬁle user engaged in a
sessi on rmxycmshvue@e tmamemanﬁe 25864 Bnistestablighed éﬂecrﬂy YWrrRgh(WFRUs 41- 46) .
In that instance, sion tabl | for
exanpl e \WRRKY %4 Cmﬂ’ﬁf ]lﬁ’ggﬁ Smeggaleatyertﬁrﬁéej ug\éf& gboﬁo\}ltet%ﬂn Zfﬁet ﬂ?iéé%ﬁym cally
nove away Thior dF&end frobuih h@ﬁa&ft‘ pilie sinlye ‘é@&ﬁi gi-4Gsiorgdidfettint fevenst WIRU such

as PDA 43. The session c b tran t he . ssary, the
SMC 53 caﬁltaﬁd%@%trth?ﬁéng‘gﬁ? ol WS‘&?B %lr?rol%ﬁeqﬁkﬁg%v%fr; g%s%nectl on 51
or throughd, wmqtlit@WTR@ 431%1&&1&35@&1%@@& s@vided. thmh@n’mafik origi nate
Wi th comruni cati ons through the ﬁNC 53 and contlgg&sglthg Légh the SMC
53 or t hr eerpeckipet fbls 5‘#@%‘%‘?#0’@& fETT TG Pe ™ re® t '€ “connect i on

to a SO/S Ghal s, a5l Abkiosharkiibadt kunitieough the network connection 51, the
SMC 53 nmay st ? be used to control the transfer., This |§ different froma

handof f of 0%81§| ngl FigwR i E dasioa: Bhoaiing 8 semense Pl AR ESRHE St Chat t he

handof f i i Bt WA A8, a idar hid SWIRSE shisbom WIRU 41
to WIRU 4 eéié‘?"g{cgﬂtﬁ ?@?ﬁ%ﬁg@%ﬁﬁggw dnedg'?flrouagh lrnletvvt)rik}%ch?S ctions 51
i s separ atee oflaptptiiersel phae 4ta Feed SUBRPRHPE BHIBAIGAHEN Or&gle]abl lity to
use networ k%cbﬁﬁé“fhe] z?i”&@’&&“x‘ﬁg ad DOPRERVIRURL RathSclRs 6 RECERShowi ng a

sequence ot Ca exenpl ary service registration using a GPRS networ ki ng 34.
In Figure rﬂa,twmhﬁéﬁstdpaﬁ)aTWQIBRSSILﬁ@WOﬁ%S%an&HI%Hl%E‘l&%PSS@éFl}e Bhéhe 44,

capabl e of b 1dniangh GPRRer tha¥iRY 41, 44
acting as gé&%ér?%%%%{}aﬁg%%}%mt gﬁ%%es ngtwork 34er(st§p 71). The
GPRS net Wodekvidd: (aoqpUis) emud heoonidtalssitbfthe BAGBRhsghdhe frtpmet 4Ghe WIRU 45
regi sters the S n.orde r and is
connect ed &h‘ﬂ “PheTs @?Stwlgnq%&fehmpﬁt%g%t\ég 7y yﬁﬁﬁ&r%§coﬁ\%§%}1t he

regi stratijgntdred thehSMMG3is (zﬁtzﬁeﬁreéz 43tep Theants tre %Mé} b% quenigsi ikle User st ored at
the SMC, is retrieved (step 75) and theTSI\/C 53 queries the user .




regarding termnal capabilities of the WIRU 45 whi ch, for exanple, include
technol ogy-term nal type, screen size, services to be activated and the

| i ke. The query (step 76) is directed to the internet and conveyed (step
77) to the WIRTJ 45. The user, responsive thereto, provides the capability
and service profile (step 78), which is transmtted through the Internet in
order to be conveyed to the SMC 53 (step 79). [00321The SMC 53 determ nes
the set ofegaeding desninst egpadiljtiesarfdthacViREL &5 witich, $& sxammle.singlydgs) whi ch
sends an acknow edgenent, o . I ge (ACK) is
transfer rgeﬁﬁﬂ °%h %qtt %3%‘%%% ﬁlelyglsn eée%tetg&f %‘9%"8 t%‘%‘éd %%Eﬁgwge user

devi ce (stye@y8&pp 7Tohedtumed teihewnteend anédsinabydddsted 77 stodpe WIRU 4the servi ce
est abl i sh

wi tohed (gRBL REPRBL AR o dEoa e i Tohet ner B d8s R gur e 5

is a di agHAMLSHewnREGitBeGRabENCRe dhtciotex erfel &l @eragieddo itediMOBat i on usi ng
an | EEE 802. 11 network 31. The WIRU 45 connects with the 802. 11 network 31,
(step 1013stePrfid 802. 11 network 31 obtains the | P address of the WIRU 45

(step 1021(%035113 wwyﬁﬁv{(ﬂ 83 H@@rﬁﬁﬁs&zﬁ%éstmfbéggic%t@&x)samctﬁaﬁesf or
pur poses o u atl ng t he services, t he rec \Y e C ni cati on
by way of ﬂ%ﬁﬁgﬁsrﬁt”éF"fr%tsSAB’h{%ltsé%dSimﬁ‘?lmawggé%?l?té’g gﬁ%%%é%&%@&%l ng
termnal g@pabikidiigie SAERS 15l 02niR6led BYEHe BMCTBFo@AARRN Enteb@ehnol ogy,

termnal type, nenory, screen sjize, services to be acti vat eg g%a so forth.
The WIRU 48ep BBk poddiovibereer evige oFieR 8PY PRASRYPOHr 35T GRds 555881 ity and

i i ) WhiE Dy | t f th
service pzsg%%%glgate_%e?ﬁ% QSS%HSE& h%y%@@ﬂ%%dﬂ?th@@%e@@o@&%y of the

| nt er net 53 updat es set of services/ Ear aneters
(step 109)haWiIRIG h weayeke sidcled/ts 2aBathes peforltsuch FRAnSEL S 1980 etdnsri t s an
acknow ed grrent (ACK) to the SMC 53 (step 115) which transmts an

acknow ed% iment (ACK) (step 115) which is in turn conveyed to the wrel ess
devi ce 41 [0¢83bugh tRigudert isrnBtgrbst Spwilsh sepenchelpungixemipbameedik (st ep
117), whereh

A7) SRR e R S AP e QSR teneed ahove
servi ces, guayllsstiedk dlhétep 1E1)eThe de.iLt ectvorkAd vhingtdedBrldresppl exanpl e,
versa or thefatie faGie 40P SV HE Fod A A A SRR TE o o1 VI ee

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 105-106), 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 108).

The SMC 53 updates the set of services/parameters (step 109) and activates the

SC/S 55 (step 111). The SC/S 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 tﬁe 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.



[ 0035] Al t hough t he enbodi nents of Figures 2 and 3 show a GPRS network 34
and a WLAN network 31, it can be applied to any wrel ess networks, such as
GPRS, 3GPP, future 4G and the like. [0036] Al though the features and

el ements of the present invention are described in the preferred

enbodi nments in particul ar conbinations, each feature or el enent can be used
al one (without the other features and el enents of the preferred

embodi MerVEA Lo the GBRRBousvice wbisaatt vyisingiseryiesr ombethoie WEASY at%at ures and
el enment s &Q éhe ‘Er sent invention. CLAIMS What is clained is: 1. A
met hod f ort HS&@FH™5 ser vi ce managenent function in a wireless network, the

met hod copss)si Ng: Although theembadimgni of FigstesifegsiaghomadFERE nefgrosk r equest f or
L e AN SRSk A LSRR b ARk o acoess
GPRS, 3GPP, future 4G and the like.
[0036] Although the features and elements of the present invention are
described in the preferred embediments in particular combinations, each feature
or element can be used alone (without the other features and elements of the
preferred embodiments) or in various combinations with or without other

features and elements of the present invention.

w kg H



det er m ni ng 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
(Q0S) requirenment associated with the service; and transmtting a second
nmessage to establish the service for the WIRU. 2. The nethod of claim1,
further conprising: maintaining a profile associated with the WRU;
wherein the determning that the WIRU shoul d receive the service is further
based on the profile. 3. The method of claim2, wherein the profile
associated with the WIRU i ncl udes Cafsom®ation 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
ac_cesswpﬁtt\i\é)rcﬁ' qlnlglr.determ ning whether to nodify the service based on the
third nessage. % Fhe nethod of clai m 4, further conprising: updating the
profile associated with the WIRU based on the third nessage. 6. The net hod
of claim1, wherein th ervice i s a nmessaging servyice,..a short nessage
service (_SI\}B)_, & ﬁ%ﬁ#ﬁoﬁefﬂrau%é%aggéegvéF?/irﬁgnfgﬁ%f{lyéﬁnpﬂ?grlﬁe? ‘%’FSf‘%Em
(1'P) mldjommdiRe shhswat &hbliNRlg. service, a voice over IP (VolP) service, a
data retrieval service, or an entertainnment service.
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 (Qo8) requirement associated with the service; and

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

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.

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

- 10 -



7. A service managenent function conprising: a circuit configured to
receive a first nessage 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 ed; a circuit 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 tPheshadblodsdf dthanserwheeeifidhet stevERY.2 n&ssTEm S e wice
managenent function of claim7, further conprising: a circuit igured to
i ntai n a pPBPT BeASRELSATEEE W) RaTWRgedia ks e e RS o
configured; ' t B6.L5)VEr e, FLVMLE Bved IP
configured1%§ﬂggﬁzﬁgyﬁgﬂE%ﬁfn%ﬁgng%gﬂsgﬁgﬁ#gngeceike the service further
based on t H¥oR)cfeartiee, aglatThvetrieralisceviganay enesntter igaemicsis ssFViéEai m 8,
wherein the profile associated with the WIRU i ncl udes i nformation rel ated
to radi o access technol ogy capabilities of the WIRU. 10. The service

managenent o uncty @erwfe eldidpeSnediufimeior @BRIpSding; aacieduic Wohfigoméd gar ed to
receive a third nmessage indicating that the WIRU has changed access
networ ks: asgeigect fgt tmesnfgegindierting dereawe HeWhat $V1IaCo M8 WiFetate

o ol arm 1orerarinerod Dt R M aring BB PG (G -RERPI SRl eR L he
WRU based whidhhehd WTRIU 1essagected;

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 cenfigured 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 -



12. The service managenent function of claim?7, wherein the service is a
nmessagi ng service, a short nessage service (SM5), a nultinedia nessage
service (MVB), an internet protocol (IP) nultimedia subsystem (I M)

service, a voice over IP (VolP) service, a data retrieval service, or an
entertai nnent service. METHOD AND APPARATUS FOR | NDEPENDENT AND EFFI Cl ENT
DELI VERY OF SERVI CES TO W RELESS DEVI CES CAPABLE OF SUPPORTI NG MJLTI PLE
RADI O | NTER- ACES AND NETWORK | NFRASTRUCTURE. Abstract | ndependent delivery
servi ces tqg i r ghesservRienim@lageihtdfin capabl elafn §0pporthengmuptispige radi o
interfaces (31-36) is achieved through {he enpl nt of .a service,
management WEIRtEME (1) profile %ﬁQ?%e(gaW%’engﬁt V@ﬁﬁ”ﬁeﬁba@?jg) ofethf nggr@ he set
of servi ce%g%]ﬁ%ar aneters based on the capability and service profile of
the wireless termnal (41-46). Fig. |

12. The service management function of claim 7, wherein the service is
a messaging service, a short message service (SMS), a multimedia
message service (MMS), an internet protocol (IP) multimedia subsystem
(IMS) service, a voice over IP (VoIP) service, a data retrieval service, or an

entertainment service.

-12 -



METHOD AND APPARATUS FOR
INDEPENDENT AND EFFICIENT DELIVERY OF
SERVICES TO WIRELESS DEVICES CAPABLE OF SUPPORTING
MULTIPLE RADIO INTERFACES ANDNETWORK 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 (55) termines the set of
services and parameters based on the capability and service profile of the wireless

terminal (41-46).

Fig. 1
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