[0001] METHOD AND APPARATUS FOR EFFICIENTLY DELIVERING
SUPPLEMENTARY SERVICES TO MULTI-TECHNOLOGY CAPABLE
WIRELESS TRANSMIT/RECEIVE UNITS [0002] FIELD OF INVENTION
[0003] The present invention relates to wireless communication systems.
More particularly, the present invention relates to deliver§ of services to
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assist in a better understanding of the invention: [0006] 3GPP third
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aeRRUNting AR accrsspRint A Ghargingeconisolingtion GaGR.Gallton

state control function EIR equipment identity register GGSN gateway
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interworking MSC for SMS MMS multi-media services MS mobile station
[0004] BACKGROUND

[0005] Although the meanings of the following acronyms are well

understood by gkilled artisans, the following list is deemed to assist in =a

better understanding of the invention:

[00086] 3GPP third generation partnership project
AAA authentication, authorization, and accounting
AP access point |
CCF charging control function
CSCF call state control function
EIR equipment identity register
GGSN gateway GPRS support node
GMSC gateway MSC
GPRS general packet radio system
GSM global system for mobile communication
HLR bhome location register
HSS home subscriber server
1P internet protocol
TWMSC interworking MSC for SMS
MMS multi-media services
MS mobile station
MSC mobile switching station
PDG packet data gateway
PHY physical layer
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MSC mobile switching station PDG packet data gateway PHY physical
layer -1 PDA personal digital assistant SC service center SIM subscriber
identity module SMS short messaging service TCP transmission control
protocol UMTS universal mobile telecommunications system VolIP voice
over internet protocol WAG wireless application gateway WAT wireless
access techhol6gy WLWW%P&QW&%% work WTRU wireless
transmit/recé&ie unit [00@&}¥hae teaberin the wireless industry is to

increasingly sppport Wirg‘[ﬁgeggﬁiggfi{g%%g(%give ﬂgs (WTRUS) that support

multiple Wireless Access _ le’s In heterogeneous
networks. Né#Srk interdlopKingsatasdngesntiespossibility of several

WATs (e.g., ‘several diffeent supesaf wirgiassrireaiiarea networks) such
802.11a, 80 %},8%802.119,_ etc. peing connected to a cellular type

network (e.g: iversaIMSHiRE FBLS AR G RBH A SRSt TS)
network). Furbiét, using subsconzerizidentityymadede (SIM) technology,

users may syigh their 8%1]&&&%%190@@0 é%%llg ard, for example, or

any other type of multi-mode card using their IM 1 access the network
while the netWérk is not fﬁﬁa]ﬂﬁﬁﬁvﬁi’é%%‘f thehwpioEYsupported at the WTRU

level. Additiowallywusers #ria¥luse1thgir802 Ad-wards, for example, in
different typev%,f)ﬁ%\/TRUs such as when %pey obtain a new

Wireless rangmit/recelve unit

10007] The trend in the wireless industry is to increasingly support
wireless transmit/receive wunits (WITRUs) that support multiple Wireless
Access Techmologies (WATs) in heterogeneous networks. Network
interworking introduces the possibility of several WATs (e.g., several different
types of wireless local area networks) such 802.11a, 802.11b, 802.11g, ete.
being connected o a cellular type network (e.s., & Universal Mobile
Telecommunications Systern (UMTS) network). Further, using subscriber
identity module (SIM) techmology, users may switch their 802.11b card to an
802.11a card, for example, or any other type of multi-mode card using their
SIM to access the network while the network is not totally aware of the WAT
supported at the WI'RU level. Additionally, users may use their 802.11 cards,
for example, in different types of WI'RUs, such as when they obtain & new
laptop or personal digital assistant (PDA), for example.

{0008] In light of the above, it is desirable to efficiently handle various
types of wireless services across multiple WATs for WI'RUs that may operate
in cellular and WLAN type networks.



laptop or personal digital assistant (PDA), for example. [0008] In light of
the above, it is desirable to efficiently handle various types of wireless
services across multiple WATs for WTRUSs that may operate in cellular
and WLAN type networks. -2 [0009] SUMMARY [0010] The present
invention is a method and system for efficiently handling various types of
WafsKglss services across multiple wWigkeRgaRtGess technologies for

s tha i e:n d t types aqf networks, [Q011].BRIEF.
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registration-based operation wherein a capability report is provided in

accordance with present invention. [0014] Figure 2A is a timeline
ilREtEation of the PBEEFURESGRIREIDN CRIHER JORKSTIFgwe 3is a
hipelsdiagragm of steps jnvolvgsrin: performin etwork-solicited . .
operation wher%{in a capability reporte{s%rovi%)g%cf ?n %@%%n%%%ﬁﬁ% ethe

FrERERISh OB THE AT FOGPEIRTGOROBA is a timeline illustration of the
rooceiure illBgtatec ins FgbRI3. a3 J0RL7LDRTA Lﬁ@o@%@%ﬁé’%&h@&h@a

THEPRECERREDEMBODIMENT(S) [0018] prealler aWTRY. g
includes. but 1s not Titad o, & dser SRR RO LTRPSthtidh, Hivaiied in
raebiidesubstbpraseintdagentiDA or any other type of device capable of
9BeIaling In AuikRIess RNVIRMERIVISL on of the procedure illustrated in
Figure 2.

100185] Figure 3 is a block diagram of steps involved in performing a
network-solicited operation wherein a capability report iz provided in
accordance with the present invention.

{0016] Figure 8A is a timeline iliustration of the procedure illustrated in
Figure 8.



referred to hereafter, a base station includes but is not limited to a Node
B, site controller, access point (AP) or any other type of interfacing device
in a wireless environment. [0019] Figure 1 is a simplified logical block
diagram of the layers provided in a WTRU 12, it being understood that a
similar layered structure is provided in the network. The objective is to
convey the capabilities of the WTRU to the network so that the network
c_amltailgmbglsgl@imsmA VreerDi EHE%ME%&R 'mmh Rm@gifm’,mm@)
's capabilities. As ple,.devices such as a PDA, a laptop
Xé%% ed wit %%%Fés%i%r%ﬁﬁnilc% }Br‘?eé;guﬁn’& 00k RS iy AIvsEr
capaiyieent,conihsietitingfimitd alviobile subsathedevitedras:dliffBrent any

RREPHHES oA daniRr HRIGRILA &A@fggﬁﬂ‘ﬁ'@ﬁ%ﬁé‘s" ?gwr.r?zao hent. When

processing power than both a PDA and a cell phone. Different laptops
rRisFRer &ogtrrarafieEap iBifictabne RSIoRsY rotdisaited soviddede B,

conferenciligivhieansiher (agtpprbeing dihablgie SHRReEHBUGH SRRMIGES: a
[&02%; Refer.ringngo Figure 2, a process for WTRU registration that
. 53 VT £

includes the genergﬁon and transmittal of a capability report as shown, by

de8Aifining nétigeatioh of %M@Md@cﬁbyﬁi&%%a&iﬂ‘pﬁ the layers
'SEoERHAR PIPERSS: NS eI %iéetﬁ%aoaQﬁa@@m&t}%%ﬁé&%%mm is

provided to the WTRU communicating with the network. Each time a
REATLYOATS W e L erenebieehivs dniiireserndibey wwrRlfigseofathe
WTRU ¢apabladioferating intirmorethan oae typeofwikiessneerkdd to
C reqisters for service with thentication, authorization an
L e P e B WL AN SR
rifiesk 2zh 297 ARGapphchtpreesinasiityivth portickentctotheS@RIn card

nehivark-t4anekRraterabi to:thehomesubseribes 15 g—%)sﬂi,sbﬁ% each

021] With yeference to Figure 1, initially, the WTRU operating system
[gexgzcl as c{%erent capabiigt:ies. A laptp%al typicaliy has F;. largeg n:%:zmory and

greater processing power than both a PDA and a cell phone. Different laptops
may have different capabilities; one laptop being able to conduct video
conferencing while another laptop being unable to support such services,
[0020] Referring to Figure 2, a process for WIRU registration that
includes the generation and transmittal of a capability report as shown, by
combining notification of services supported by the WIRU with a registration
process, the network is then able to tailor the services provided to the WTRU
communicating with the network, Each time a multi-WATs WTRU, also
referred to as a mulfi-technology WTRU (ie., a WIRU capable of operating in
more than one type of wireless network), successfully registers for service with
an authentication, authorization and accounting (AAA) server 18 of a 3GPP
network 14 through WLAN access network 22, a WLAN application capability
report is sent to the 3GPP network 14 and preferably to the home subscriber
server (HSS) 18,



15, at step (1), directs the registry application 13 to register the WTRU

with the network, for example, the WTRU registers with the 3GPP

network through a WLAN. At step (2), the registry application generates
and sends a capability report based on either information from the
operating system 15 or applications module 17 of the WTRU to include
VIROEN applictibnsefezenicrdraFiguith therdGRR, ibaNdTRRSueheast slasystem
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lons/services currently supporteﬁlby

ported app
mﬂego Bro\fsing, asirsiatsiiSrivenp ase atsp srsidgpdroting r@Pé@QIé’etmééypﬁrt
Thelistofr&dpRERASERYIGESOAR Qﬁ}%ﬁﬁﬁ%ﬁi@ﬁo‘é"d BreeTiaiddddnt thereto,
C%\g)ablhtl Séﬁ 802. 11(5 ﬁ ith MMS service Capabllltles) The list
AVParso in CatSRTE J %?I{ ?:)é;lﬁ }W@ REEh e aEeshirom the
aﬁ&ﬂ‘&{BGPPZ (e.g., GPRS/802.11 dual mode cards supporting GPRS

bagpd;SMS seyises)and/arehar Sf%&;dﬁﬁﬁs gysloped I "h?yhc fja&'f%ég%%rted

existin g?%?or future networks. Optionally, t s canl

caPabpIEReEy B érﬁ@ﬁﬁ@%ﬁ“RWﬁ@tWrﬁémﬁwﬂﬁé RyTiRe V%Taﬁéémz (e.g.,
pRoneiiap BI2.CORPLEEL. BlG, WEDM@MOR 20D, ProsessiehD, TUMTS-TDD,

TDSCDMA, GPRS, CDMAZ2000, or any other type of wireless network).

[0023] The WLAN capability report preferably also includes a Hst of all
supporied applications/services currently supported by the WTRU (e.g., web
browsing, email, SMS, VoIP, or any other type of wireless service). The list of
supported services can be associated with certain PHY capabilities (e.g.,
802.11b card with MMS service capabilities). The Iist may also indicate third
generation (3G) interworking such as 3GPP and/or 3GPP2 {e.g., GPRS/802.11
dual-mode cards supporting GPRS based SMS services) and/or other services
developed in the future for existing or future networks. Optionally, the lists
can identify the type and capacity of equipment of the WTRU, i.e. whether the
WIRU is a cell phone, lap top computer, ete. with memory and Iprocessing
speed capacities. The information regarding the device capability may be
stored in the device drivers illustrated in Figure 1.
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speed capacities. The information regarding the device capability may be
stored in the device drivers illustrated in Figure 1. -5 [0024] The SMS
message is preferably sent from a 3GPP network to a WTRU on an
802.11 network that is displayed to a user. The lists described above are
preferably standardized. (0025] The WLAN capability report is generated
bpeR4ihin" apfic&iéh progeam o pydherblingaitefoapabifyRBpotwiiieto a

“thirkBRRlIGAteD PRI, AaRke AndanalthepReraling @M@t%%s(agm ed
like andows(%g(;gram) and, being “thin," does not require thousands
ANTESH Bl RreiAsdireg- several hundred lines of code. For -

exaamle, theT'taiMprODtapbilitovidesktnsthendthAN/BER Reppligalitation
registry (AR) 13 in the WTRU 1 own in_Figure 1. wherein the network

rgg?gg%%%r%eg ?ﬁ%t“%gr B g?éﬂ?ﬁ’g*‘&%’%‘rn%ﬁ gﬁr e %%[%%%fﬁ%gmg? am
neeRllie 47 tep détBrenimerthEtigtoktetnvant., dpticalitmsiof0e2 6 desam) and,

i stiated;in Figdtends thercapakiliydenartds pisterblysent.enchyeted ooy
from the end user WTRU (currently on a WLAN) through WLAN "access

neRVERk BB P BB SRAR: JUR SR BN i (ORI dE REFR o Ry 1He8 in
3tEP PVHAS/BIERP] 820 dHexeparisis-profevably senttensvyed vashown in

e e R e e I T e e
ARA geribe BeRHertisRsferalgiferwidrdstthelesporing thbd 3i8t1 @faggParant
ofthBa Mt registration process, at step (3). The HSS/HLR 18/2_0 sends
DB A SR o hiGH G AN RN 2Rt S8 ooy
Téematiet, fvine nbyamih e 445 STRT1@20ds iy eried WLAIE) locatigh FMOAN
- CaRRLICRLIPE 4550 ALIRYBB! £RACKIRMAE O dACHINNG K the report to
the 3GPP HSS/HLR 18/20. The report is preferably sent encrypted via
transmission control protocol/internet protocol (TCP/IP) from the WTRU 12 on
the WLAN to the 3GPP AAA server 16, at step (2), and the 3GPP AAA server
16 then preferably forwards the report to the HSS 18 as part of the WLAN
registration process, at step (3). The HSS/HLR 18/20 sends an
acknowledgement (ACK) to the AAA server 16, at step (4) which sends an
ACK to WTRU 12 through WLAN network 22, at step (5).

[0027 Thereafter, whenever the HSS/HLR 18/20 is queried for the
location and capability of the user, a relevant check is made to determine if
the user's WIRU supports that capability in the WLAN network.

10028] Referring to thie top portion of Figure 2, WLAN access network 22
communicates with 3GPP AAA server 16 through a Wr/Wb interface, HSS 18

and HLR 20 communicate with 3GPP AAA server 18 through interfaces Wx
and DYGr', respectively.



the user's WTRU supports that capability in the WLAN network. [0028]
Referring to the top portion of Figure 2, WLAN access network 22
communicates with SGPP AAA server 16 through a Wr/Wb interface. HSS
18 and HLR 20 communicate with 3GPP AAA server 16 through

[ ces Wx, and.DVGr', respectively. -6 [0029 indicated in

Jg%n heses%sl'—lfb%rcgff, tHe &S ettrlhnec%?n’ﬁ‘o%péﬁgeﬁlﬁ SRy SRARRoREnts
padorsténg airsgbtedtion bpedet wpegationragsipresienadiysdd WIRbLDR are
geBgraias.MILAN application capability report. 2. WTRU 12 transmits
report via MILAN 22 to 3GPP AAA server 16. 3. 3GPP AAA server 16
forwards Mepotto HEeSRRs 1B 2N anpd etioweenpitlisE RapRTledges the

report tb ABRPRIEN2EG-miBGHRRA4-RCWONedges sueprepan tRthe 16,

VWTT@UQ@@@@ e%%lﬁ%éﬁérnﬁ)erea r%‘%}y tgg}%%s\/%%gﬁg ttempts to

deliver service to he netwo if 'the WTRU

supports IS SEREIHN) I&W%@i@.q@@@@?ﬂm tinding sfthestSsteps is
shown gingkglescribgd:inaeaies &%@éﬂ&mt&% AriaeinAeaRRDITY

report ig created at step Si, the WTRU 12 generating a MILAN application
c% B e FON é‘ﬁ’&‘,‘tf’aflgf‘eeptéﬁz ﬁ%ﬁ@ﬁ?ﬁiﬁa delivpe ssTiGethe BG PR RRAD
Sy &V ILENXh noetgho i AN 228 HOwitei WEIRITesRppdite B RE-NAAISEWERN
18,8t step S3, forwards the report to HSS 18 and HSS 18, at step S4,
stores the report and, at step S5, acknowledges the report, sending an

dORABIvIedgefientinicr pishamsispn s d@winandeevenis, at stepieSéetail
seroigan AGKJIWHERY d2iBIaHoRcWhAN 366883 REWONaR 2 ENGAERY o

T R A ek ARBu A Seigasioe
WheAidport to the 8GPP AAA server 16 through WLAN 22 (shown in Figure 2).
The 3GPP A AA server 18, at step 83, forwards the report to HS8 18 and HSS
18, at step 54, stores the report and, at step S5, acknowledges the report,
sending an acknowledgement (ACK) to AAA server 16. AAA server 18, at step
56, sends ann ACK to WTRU 12 through WL AN access network 22. Then, any
3GPP node that delivers service to the WTRU 12 in the WLAN network can
first determine if the WIRU supports the service when operating in WLAN
mode, by accessing HSS 18.
100311 Referring now to Figure 3, the system components are the same
as those shown in Figure 2. The preferred steps involved in performing a
network-solicited capability operation, as indicated in parentheses in Figure 3,
can be summaarized as follows:
1. SMIS message is sent from SC 24,
2. GMSC 26 queries HSS 18 about WTRU 12 location.
3. HSS 18 returns PDG/WAG 28 address.
4. GMISC 26 forwards SMS to PDG/WAG 28.



mode, by accessing HSS 18. [0031] Referring now to Figure 3, the system
components are the same as those shown in Figure 2, The preferred

steps involved in performing a network-solicited capability operation, as
indicated in parentheses in Figure 3, can be summarized as follows: 1.
SMS message is sent from SC 24. 2. GMSC 26 queries HSS 18 about
WTRU 2 |&%E€F6WA§ REguegirstifs POBIWAL vig ALAdSs22. aBMSESMS
26;{@&@1%1§SSMS to PDGIWAG 28. -7 5. PDG/WAG 28 queries the
WTRU A 22 ahout SMS capabilities. 6. WTRU 12 lists all
service cap % Lt el SREiss Rissand reRete e RIPG/WAG 28.
Pﬁ@;MtA{SfQB HBIR/ES S RIS VRREMER th TR\ Advoagh TO0BR] 22.

imiag of thesgstens is,ghown i Rig é%yfﬁ%nn%ﬁa 2Dy Teporl sty
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has not reviously been provided. In this embodi t,as or?mes%%be
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et et WEIER B B o S Gt N TR YA ME)
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gateyays (G %AW%‘?&&Q rg%’ﬁﬁ%%’h‘é’%b{'&e G(Qngro%des a packet

GMSC/IWSMC 26, at step S4, forwa SMS me sa et
PERSANERES 98 PR ﬁﬂ@}vv%@zh%l%s@gwqméﬁmww@@ to the

(tmmwmmmaaa maa/\@mmgmw@@% &) 8ROMHISrEMBe SMS

abllltle WLAN access
networ@gfz [ ?Ls PRSI capab ies an%@fgéd%%’ SRt Toggeries the
PE@MA@Z@MW@h WEddtesshsk thetPDE/WRAGRS; ab FamB73delivetsits

Shivig capabilities and WIRU 12, at step 56, and through WLAN access
network 22, lists all service capabilities and provides a report to the
PDG/WAG 28. Then, if successful, the PDG/WAG 28, at step 87, delivers SMS
to WTRU 12. If not successful, the PDG/WAG 28 denies service, at gtep STA.
[0038] t should be noted that although the present invention has been
described in connpection with an interworking 3GPP and WLAN, it is
important to note that the present invention may be implemented in all types

of wireless communication systems and further in any combination.



to WTRU 12. If not successful, the PDG/WAG 28 denies service, at step
S7A. [0033] It should be noted that although the present invention has
been described in connection with an interworking 3GPP and WLAN, it is
important to note that the present invention may be implemented in all
types of wireless communication systems and further in any combination.
wis Whatds.glaimed is: 1. A multi-wireless access technology capable
(WAT-capable) wireless transmit receive unit (WTRU) comprising: a
registration message generator configured to a generate a registration
message ndieatingrthaidhecMbIR thiscoRAGUFRH 9ICOMMYNICALE LSING 80.

tragl%{l%g ) =§%2|\'/%1)r(1 te &\lﬁfé a transmitter configured to send the
registration melsaye HREES802.11 x WLAN to a cellular network

duria_grm@‘gqmmmﬁhm gerheetamewoﬁ@mw ta recedrairgentigusgditation
meSERVERANRS M ReReRIPINEMNAINR (e a2 ThEWTRY 2L

claim 1, wherein registration message indicates that %@WR@@ an
802 dilidBrEa¥eSGEmmunicate using an IEEE 802.11x technology selected
fronz thergreitecansitgngef 802shk a, B2k 8% 1hes 802 110 Antkzr
80?%1\;\!@\@ TgeCVY; TaBU %)f cjg%ns 1 or 2, wherein the cellular network is
of atype ‘sefedted from the Yrotp CoHSISHG S BB 8 y&ibHa t6EMaBTind
Comemersbatiots (B 6M) 1 G ereriad PackieeRddion Seevical (GPRSyaRdviz the
wildpiversal Mobile Telecommunications System (UMTS). 4. The WTRU of
any one of the preceding claims, wherein the receiver is further
configured to receive a registration acknowledgement message from the

celldar neTwork VitRhes\\daN. 5 .wike M TRAG ef-aimroneafe Resedingna:

the® ] ‘z’%hc%%eﬁBthe% rt%qgg%%%lﬁ)rﬂcate using an IEEE 802.11x technology seiecied

from the group consisting of 802.11a, 802.110, 802.11¢, 802.11g, and 862.11h.

3. The WTRU of claims 1 or 2, wherein the caliuiar network is of a type
selected from the group consisting of Giobai System for Mobile Communications
(GSM), General Packet Radio Service (GPRS), and Universal Mabite
Telecommunications System (UMTS). '

4, The WTRU of any one of the preceding claims, wherein the recaiver is
further configured 1o receive a registration acknowledgement message from the
celiutar network via the WLAN,

g. The WTRU of any one of the preceding claims, wherein the registration
message further indicates that the WTRU is configured to receive Short Messags
Service (SMS) messages from the cellular network via the WLAN, and wharein the

recefver is configured fo receive services that include Short Message Service (SMS)
messages.



message further indicates that the WTRU is configured to receive Short
Message Service (SMS) messages from the cellular network via the
WLAN, and wherein the receiver is configured to receive services that
include Short Message Service (SMS) messages. 9 6. A method for use
in a wireless transmit/receive unit, the method comprising: creating a

reggstratign messauedndigating thalitbe W TiRldds gapalle ofinit. the method

Gorcﬂorﬁlsrir?_]u‘nicating using 802.11 x technology; communicating the registration

message via an IEEE 802.11x wireless local area network (WLAN) to a
celkrzaingtworkgatintoregisteston withcthiengeudar theetWoiRUakkd capable of

coﬁ%%@iﬁ&b‘@%&fﬂi@m ,Fp%%ﬁuggﬁﬁetwork via the WLAN. 7. The method

of claim 6, wherein the registration message indicates that the WTRU is
corfRyOTElREB B MR Bl P 8R22 1R RitHREBEPScIds et Fienh local
ardaergraugkconsiaingief 80 iulas $QRBHD, Bhd 1r64i803:bE Gviane-802:liiar

neQWkaTQe method of claims 6 or 7, wherein the cellular network is of a type
serect8d%rom the group consisting of Global System for Mobile
ConsegivigationscdSEM) , iGerrlieit PaakatrR sdionSeiliédl (GPRS), and
Universal Mobile Telecommunications System (UMTS). 9. The method of
any_one of claims 6 to 8, further comprising receiving a registration

ackhowledgRMER AL FE o RE Pl drdetipbne vieiraawinditatag, that
thd heTmigthadiifanyorenhaiaimsaitiosthadesin. the teceishsepBlinesd from

iniNGHGS SNOLNMERFRYS PEIVIES (PR DES32985 1) and 802.11h,

g. The method of claims 6 ar 7, wherein the celiuiar network is of a type
selected from the group consisting of Global Systam for Mobile Communicafions
(GSM), General Packet Radic Service (GPRS), and Universal - Mobile
Telecommunications System (UMTS).

g, The method of any one of claims 6 to 8, further comprising receiving a

registration acknowiedgemsnt message from the celiuiar natwork via the WLAN,

10.  The method of any one of claims 8§ 1o 8, wherein the received services
" inciude Short Message Service (SMS) messages.
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