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[oco4] BACKGROUND

[0005] Although the meanings of the following acronyms are well
understood by skilled aréisans, the following list is deemed to assist in a better
understanding of the invention:

{0006] 3GPP Third Generation Partnership Project

AAA Authentication, Authorization, and Accounting
CCF Charging Control Function

CM Call Management

Cs Cause

CSCF Call State Control Function
‘DA Destination Address

DCS Data Coding Schemne (3GPP TS 23.040)

DI ‘Dialogue Identifier TCAP

EIR ' Equipment Identity Register
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V 1 WD 2004/ 099919 PCT/ US2004/ 013455 GGSN Gat eway
GPRS Support Node GVSC Gateway MSC GVBSCA GVBC Address
GPRS General Packet Radi o System GSM d obal System for
Mobi | e Communi cati on HLR Hone Location Register IMS
I nternet Multinedia Subsystem | MSI |nternational

Mobi | e Subscriber ldentity |WHBC Interworking MSC for
SVE 200eedv) sdn- Al ert (3GPP TS 23.040) MSCF j
Gateway Control Function MGW.Media Gateway W%@émm&;
Messages to Send (3GPP TS 23.040) MR Message

Ref er ence GGEBBPP TSGaSevihdOFPRS Sikppart Bo8e at i on M5C/ VLR®
Mobi | e Sepyi&AS i chi ng . anter/Visitor Location

Regi st er k%@&lvsc E&g‘?“éaggu | Mbbile Waiting Set

I ndi cat i oGMSCEP TEMIC @d@yess VS| sdn Mobil e Station

| SDN nunb M Morge Short S [3GPP TS

29. 002[ 15 HFEVERN ﬁﬁﬂ?ﬁﬂgi’ﬁ%?‘&ﬁ‘%%ﬁfﬁ%g Number M
g/bbl0 I e[.TgasMal MTG}MS?@%WﬂHobMC@ﬁmw\S'daEHP TS

4. 0111 MAD sages \Witing Data Message
Wi ting Sﬁl" 3GPPN$§ : Bﬂnhﬁﬁ%"ﬂon Access Stratum
QA Ori gi naBng Addi@senet Multimedia Subsystera

IMSI. International Mobile Subscriber Identity
ITWMSC Interworking MSC for SMS
‘MAL MBIsdn-Alert (3GPP TS 23.040)
MGCF Media Gateway Control Function
MGW Media Gateway
MMS More Messages to Send (3GPP TS 23.040)
MR Message Reference (3GPP TS 23.040)
MS Mobile Station
- MSC/VLR Mobile Services Switching Center/Visitor Location
Register
MSCA MSC Address
MSI - Mobile Waiting Set Indication (3GPP TS 23.040)
MSIsdn Mobile Station ISDN number '
MSM - . More Short Messages (83GPP TS 29.002{151}
MSREN Mobile Station Roaming Number
MT Mobile Terminal
- MTI . Message Type Indicator (3GPP TS 24.011[13])
MWD Messages Waiting Data
MWS ~  Message Waiting Set (3GPP TS 23.040)
NAS Non Access Stratum
OA Originating Address
ocC Operation Code (83GPP TS 29.002 [15])
OGS Online Charging System
PCF Policy Conixrol Funciion
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OC Operation Code (3GPP TS 29.002 [151) OCS Online
Charging System PCF Policy.Control Function -2 WO
2004/ 099919 PCT/ US2004/ 013459 PCl Protocol Control

Informati on PDGE PDGW Packet Data Gateway PDI Prot ocol

Di scrimnator PDN Packet Data Network PDU Protocol
Data Unit PRI Priority (3GPP TS 23.040) °‘RAN Radio

AVOIUMNor k RCT Reception Tine (3GPP TS 23rO032004/013458

REA Reci pi ent Address (3GPP TS-23.040) RL Rel ay
function GPP TS 24.011(13])  RP Reply Path (3GPP TS
23. 040) &%éa/v Roa é%avtséls@ma‘@en@nter sc

Servi ce CopthdW PRAEEDIS: @4ilva$CA Service Centre
Address (3GPP TS 23. 0401 . SOIS Service Centre Tinme :
St anp (SGBBITS 23. T ng GPRS Support Node
SGW Si gnabpiyg Gat epgikeShRtaIgSiSdope | Ni ti ation Protocol
SM Short Message (3GPP TS 23.040) SM AL Short Message
Appl i cat i BRU ayer Potwmpl Begaidnip40) } SME Short

Message EpRity (SGPHoﬁé(gé}oﬁﬁ?ﬁ%%Short Messdge

Identifier (3GPP TS 23.°040 hort Message Li nk

Layer SM RAN shorRadipdseegeNmesrark Layer (3GPP TS
23.040, Hég011[ 13k)ception Time (3GPP TS 28.040)
REA Recipient Address (3GPP TS 23.040)
RL Relay function (3GPP TS 24.011{18])
RP Reply Path (3GPP TS 23.040)
R-SGW  Roaming SGW
sC Service Center
SC Service Centre (3GPP TS 23.040)
SCA Service Centre Address (3GPP TS 23.040)
SCTS Service Centre Time Stamp (3GPP TS 23.040)
SGSN Serving GPRS Support Node
SGW Signaling Gateway
SIP Session Initiation Protocol
SM Short Message (3GPP TS 23.040)
SM-AL Short Message Application Layer (3GPP TS 23.040)
SME Short Message Entity (3GPP TS 23.040)
SMI Short Message Identifier (3GPP TS 23.040)

SM-LL Short Message Link Layer
- SM-RL Short Message Relay Layer (83GPP TS 23.040,

24.011[13]) '

SMS Short Messaging Service

SMS-GMSC Short Message Service Gateway MSC (3GPP TS
23.040)

SMS-TWMSC Short Message Service Interworking MSC (3GPP TS
23.040)
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SM5 Short Messagi ng Service SV5-GVSC Short Message
Service Gateway MSC (3GPP TS 23.040) SMs-1WWSC Short
Message Service Interworking MSC (3GPP TS 23.040) -3
WO 2004/ 099919 PCT/ US2004/ 013458 SoR Status of Report
(3GPP TS 23.040), SMTL Short Message Transfer Layer
3GPP TS 23.040)° SRl Status Report |ndication (3GPP
209409949 SRR St at us Report Request (3GPP TPQBU4@)013458
TCAP Transaction Capabilities Application Part TE
Term nal Equi prent _Tl) Transaction Iéient I fier T-SGW

Tr anspor t TPDUStAEa el RAPoBy GEEETS BRP4DUni t - UD

User Dat asMDELUser Shint MdseiptiTrahsfoFPayér (BGrP48)23.040)
User EqQui %ggnt‘ UMTS Uni versal Mbhile

Tel ecommuRfat i onsStafay Baport indisatigort@GYE 192330403

Radi 0 AccgrR Net WoglatdPRY#rt Bbdiest eI TS 3690R0)T S
23.040) VPE Validity Period Format (3GPP TS 23.040)
WAG W r el €84PAc cestranspaion GepahiliieschnnlicationBart or ea
Network [@@07] At THeniRhFRGRpndehf®, the wirel ess

industry is rapidly noving from voice to data
servi ces, THPom a vErangpction Identiieral uni verse of

appl i cati eggwUser prardpéit @&fWRNdi Ng new features, such
as the abilit% to send and receive emails, surf the

World Wd ( W Vvanpfer Prefocd Adpta Hges, all from
their wreghess hanghgllaiat €rmnals. The focus is on

devel opi ng_services, including advanced forns of
messagi ngUDobi | e.UmQ@tﬁalﬁﬁE%h' BGHNES 28040) on- based

applicatiggs that gLg Equipment
UMTS Universal Mobile Telecommunications System
UTRAN UMTS Terrestrial Radio Access Network

VP Validity Period (3GPP TS 23.040)
- VPF. Validity Period Format (3GPP TS 23.040)
WAG  Wireless Access GatewayWLAN Wireless Local Area
Network
[0007] . At the present time, the wireless industry is rapidly moving from

voice to data services, from a verbal to a visual universe of applications. Users
are demanding new features, such as the ability to send and receive emails, surf
the World Wide Web (WWW), and send images, all from their wireless handheld
terminals. The focus is on developing services, including advanced forms of
messaging, mobile: entertainment, and location-based applications that are
available whenever and wherever they are needed.

[0008] One currently popular data service is known as "short message
service"”, hereinafter referred to as SMS. SMS has enjoyed ever-increasing
popularity in many areas of the world, and this popularity is only expected to
grow. L ) |

{00091 Short message services (SMS) are supported over existing wireless
communication systems, including 2G GSM systems (i.e., circuit switch (CS)
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avai | abl e whenever and wherever they are needed.

[0008] One currently popul ar data service is known as
"short nessage service", hereinafter referredto as
SMS. SM5 has enjoyed ever-increasing popularity in
many areas of t-he world, and this popularity is only
expected to gfow [00091 Short nessage services (SMS)
aWve 28146p9t% ed over existing wrel ess conmunigEiRiRie/o134ss
systens, including 2G GSM systens (i.e., circuit
switch (CS) -4 WO 2004/099919 PCT/ US2004/ 013458
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[0011]} In GSM and GPRS architectures, the radio access network is
coupled to one or more serving GPRS switching nodes (SGSNs) which, in turn,
are coupled to one or more gateway GPRS switching ﬁodens (GGSNs). The
GGSNs are each coupled to an IP (Internet Protocol) network, which is either
public or pﬁvatg. In this manner, the SGSNs and GGSNs implement packet-
based switching to provide for efficient transfer of data between the radio access
network and the IP network. Such data can include, for example, subscriber-
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originating short messages, subscriber-terminating short messages, IMS paging
data, or other types of packet data.



coupl ed to one or nore serving GPRS sw tching nodes
(SGSNs) which, in turn, are coupled to one or nore
gateway GPRS switching nodes (GGSNs). The GGSNs are
each coupled to an IP (Internet Protocol) network,

which is either. public or private. In this manner,

the SGSNs and &GSNs i npl enent packet- based switching
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depthsy fesigrs agd REREaggre 0 Sompewa baseh gn dbe. EEFg‘E 8211
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i,n the design and rmnuf acture of conponents based on
tiRerepsSSE 802. 11 Standards. These depl oynents are

eppeqt ed EvenhoSats & WISAN QRSHARY a bithfleRRhtary BENERIBBSM
and other radio access network operators, interoperability standards have yet to
be developed. As a result, subscribers do not have seamless coverage of all data
services when switching between a radio access network and a WLAN. For
example, in the context of a 3GPP-equipped network, subscribers are not able to
receive SMS when they are accessing a WLAN. The ability to properly deliver
other types of packet-switched or circuit-switched data, including IMS paging
data, may also be compromised when a WLAN is utilized in conjunction with
3GPP equipment.

- [0015] FIG. 1 sets forth a related art architecture for cirenit and packet
switching in the context of a GPRS and GSM network. An SM-SC 100 (short
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FA| M&cmmt H8 @hiokil| derfibe swithiing cémmimwr idediion ister)
J nterface, Opﬁ{ﬁ,}@l r&g het ween SM5- GVB(G SV5- 1 WWBC 1

R R e SR s afif s pggst b o datarelpted dp éaandover
Bétbz&é:li b @nctiod MBCTRA @ Relafing MSC dsingGRb MP/IH8

edur Nép 8]. An "E" terfaceucwﬁ%f\tl ng betvve

QB4 18 Provi H0Biand HER 104

'BEiEs\lhféQfaﬁd\héeﬁ mtl@ M@Dtlﬁbﬁo&g&b efhahn@6 tﬁiibﬂﬁht?}cﬁﬁ‘eﬁtg‘d %o the
erc S and is_use 0, exchange data
H’t"e‘g %%m@@ Eho THERAGBIER afiha RERRSFIbRCA Ha] seferface i

mua:yewaenl\ﬁgcn&m 08 hed MBRNELGY, ofiRc@ls” i@k m&rcd}lnects
[ nt acfe ]ﬁs pr%déged bet ween M5C/ VLR 108 and HLR 1

different using the MAP/G protoco! to transfer subscnber
information during a location update procedure. An "Iu" interface is employed
between MSC/VLR 108 and a UTRAN 110 (UMTS terrestrial radio access
network). Messages exchanged over the "Iu" interface are relayed transparently
through a BSS (base station system). Finally, an "A" interface operates between
MSC/VLR 108 and BSS 112. The "A" interface manages the allocation of suitable
radio resources to the MSs, and also implements functions related to mobility
and security management.
[0020) Terminal equipment, such as TE 114 and TE 116, may be coupled to
mobile terminals, such as MT 118 and MT 120, respectively. INustratively,

.



This interface uses the MAP/ D protocol to exchange
information related to the |ocation of the M5 and/or

t he managenent of the subscriber. A "Gs" interface is
used between MSC/ VLR 108 and SGSN 106. The "Gs"

interface intereonnects two VLRs of different MSCs,
using the MAP/ @G protocol to transfer subscriber
inzonms\iaﬂn during a | ocation update procedur

"In" interface is enployed between MSC/ VLR 185176%)04,013458
UTRAN 110 (UMTS terrestrial radio access network).
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tHhFE BB8S whi ch has est abI i shed comruni cation with the
ubscr b for ion 1is also transferred durr ng
|on <8 égaﬁgﬂwgmee& adentipy registey(EIR) 128

oﬁaﬂh "Gi" interface. Basically, EIR 128 is a database which stores data related

to mobile equipment. Whereas subscriber data is handled by HL.R 104 and

MSC/VLR 108, the EIR 128 stores relevant mobile equipment related data that

may be employed, for example, to track down stolen mobile equipment, or to

monitor malfunctioning mobile equipment. SGSN 106 is also coupled to
charging gateway funciion (CGF) 130 over a "Ga" interface; and CGF 130, in
turn, is coupled to a billing systein 132, SGSN 106 may illustratively be coupled
to an additional SGSNs, such as SGSN 134 through a "Gn" interface described
. previously. The SGSN is coupled to GGSN 122 by interface Gn and to GGSN 136
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and "Gc" interfaces. The "Gs" interface |inks MSC/ VLR
108 with SGSN 106; the "G" interface connects SGSN
106 with HLR 104; the "Ge" interface |links HLR 104
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%ﬁlﬂ ges %ﬁgw ﬁ%unc |on§#4%?y o‘% Tg{ﬁfvnatl

@Ix@ssMb’Eﬁot B8ornj0326 [n eamse efeerorinfrmatidg HLR

I 085t e’ SPRRGRESP U8 cvea v | e 202

M2F] ves If he eslooy arenindivatel HPHILR a0d) thas p;hetshoﬁhﬂessage

TR B AR b Sof SRR YO IER B e B fine rompygion

phifamedﬂi:mmrlﬂtﬁa 104 e ISMhSE vildde two alidrelses r(SGSNaaxichMS(FD are

FERRVH frobd th%rl-f[% fof‘ ke é}(&g GMSC may choose via which nodes (SGSN
-or MSC) the SMS is sent. SMS delivery via the SGSN is normally more radio
‘resource efficient than SMS delivery via the MSC.

[0028} If one address (SGSN or MSC}is received from HLR 104, at the time
the report associated with the short message is received from the MSC 108 or
SGSN 1086, the SMS/GMSC performs the following operational sequence
(a)  Ifthe report indicates successful delivery/the HLR 104
is notified of successful delivery via the MSC 108 or the
SGSN 106, which causes the HLR 104 to alert any service
centers whose addresses are stored in the messages waiting

0.




found in the paranmeters, HLR 104 is interrogated and
retrieves routing information or possible error
information. In the case of error information, HLR

104 returns a failure report to the SC. [00271 If no
errors are indicated by HLR 104, then the short
message TPDU iss jtransferred to the MSC ].;03 or SGSN

1 i he routing information obtained fromHLR
18’3).%?45@%%12% where two addresses (SGSN and MECF/UszW4/013458
received fromthe I-1LR 104, the SM5-GVSC nmay choose
via whi ch G\ h . cestdRul! t

del i very v(ima%Qt he SGSN |egﬁsrfc$§a)t}]{e%§nore ng@?gﬂ‘c?eea%r ce
ef fici ent anthyent dG W%y via the MSC. [0028] If one
address (SGSN or MSC) is received fromHLR 104, at the
time the report associated with the short nessage is
recei ved f(pbm Ththenspontos faihgesEpad GndicaingSBiseMSC

performs the f ' DB : | f

t he report ind?%%s?i&&guccegggﬁ?@glé\?ggsﬁﬁﬁelﬁﬁ%4
is notified of thaldbBIEH id redubstedto/insérh theweldvBE of G2 or
the SGSN. 106, ' 104 to alert .any
service cent eg@@%@%@?ﬁ%@%@gﬁgﬁ&ég%%guﬁﬁ@
messages wai t i Hip indidadid Gb4EIABA@IHRET/ US2004/ 013458
data (MAD) for the M5, and the successful report is
created and sent to the Sc 100. (b) If the report is a
failure report thendLBatl4nig ihfvrsedtof the bembh for thevM® t he

NSClOSorthelgg =t hen LR-.104 S /ipars
requested to inse gb%ﬁ%g & reeygd;?‘oq—lﬁre eg‘?q*%ﬁr{ﬁft% SC
into the MAD (ioforimmbloaneataithble) wheret ieedsash, calialofs of
absent subscri a2 b he E 104.i s i )r of the
reason for t'hep%ﬂo g%%a §@ﬁik"\7?eéfg(?ré£§%éef6§a % t he
SGSN (if this rdpofiaseradied and serttatle B0 hich thides the
necessary, a ljnk i S i.shed with e,addressed
SC; and the nega ?nv%rtg%ég 1pg absenksp h%ﬂ‘eggétmatyo

t he SC whi ch i adjistdey relrg algoethmrppesprisbelyMS bei ng
absent so that the SC nmay

{c)  Ifthe report is a failure, a message is sent indicating
. "MS memory capacity exceeded" via the MSC or the
B8GSN by requesting the HLR 104 to insert the
address of the originating SC into the MWD Gf
implemented) with the message "MS Memory
Capacily Exceeded” via the MSC or the SGSN;
establishing, where necessary, a link with the
- addressed SC; and creating and sending the report to
the SC.

{d)  If two addresses (SGSN and MSC) are received from
the HLR 104, then upon receiving the first report
associated with the short message from the MSC or
SGSN, the SMS/GMSC 102 performs the following

-10-
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- data m ssing,
-short ' nmessagesubftelber svith aféRfoneGPRS 6N EMSEQRsEHDat h

adj ust any retry algorithmappropriately. (c) If the
report is a failure, a nessage is sent indicating "MS
nmenory capacity exceeded" via the MSC or the SGSN by
requesting the HLR 104 to insert the address of the
originating SC into the MAD (if inplenmented) with the
message "MS Merforly }  Capacity Exceeded" :vira the MSC
oWa leer/BEEN, est abl i shing, where necessary, aphi

with the addressed SC, and creating and sendll’%r'gﬁt&}qgmmss
report to the SC. (d) If two addresses (SGSN and MsC)
are recei ved feompnatidnab sSegéence4, If tthe firsipreporteindicates g
the first repo i.at ed. ;W t shor.t S e
fromthe MBC o%&m?@i@%ﬂ%%’y ) %EIECH%O? B%%eﬁ?é&ghe
foll owi ng . - 10sut@s8Dd410899HA tREMMUSP HEIBASK S@hich
oper ati onal seguencs. the .first report i.ndicates
successful del FArEr e LR to plar any se f’?’%ﬁmo‘f’ﬁl“ﬁe
successful del addrespes/dre stdred MIBeMIWINr SEBN, MBHiagh
causes. the HLR,to al er.t, any. service centers whgQse

addr esses ar eFi‘stiegP%’asﬁf'H r?ﬁ‘étﬁ@e?tﬁsaflﬁéew ﬂéﬁgé t he
successful report is created and sent to the SC. (e)
If the first r rt 1s a failure report |.ndicating any
of alan: (?S) unﬁ%‘hﬁsff‘?ﬂr@ﬁﬁ w%&&%&%%&%og
facility, absesin: subscriber with indication GPRS or

| MSI Detach, syst fai]ure, unexpect %d,ta val ue,
“%‘?e SPBIHOET IR aadty, ehent ¢ he

usi ng the routi&g i nformati on ohtajned from H_R 104.
: system failure, unexpected data value, data missing,

or GPRS connection suspended; then the short
message TPDUis transferred to the second path
using the routing information obtained from HLR
104.

D If the second report indicates successful delivery the
HLR 104 is notified of the successful delivery of the
-second transfer via the MSC or SGSN, which causes
the HLR 104 to alert any service centers whose
addresses are stored in the MWD for the MS; the HLR

104 is notified of the nnsuccessful delivery at first
transfer only with cause "absent subscriber"; the HLR
104 is notified of the reason for the MS being absent
via the MSC or the SGSN (if this information is
available); when necessary, a link is established with

. the addressed SC; and the successful report is created
and sent to the SC.

- -11-



(f) I'f the second report indicates successful delivery
the HLR 104 is notified of the successful delivery of
the second transfer via the MSC or SGSN, which causes
the HLR 104 to alert any service centers whose
addresses are stored in the MAD for the M5 the HLR
104 is notifietl bf the unsuccessful delivery at first

twanaiesoeonl y with cause "absent subscriber”;pdfARzb¥4Bizess

104 is notified of the reason for the M5 bei ng absent
via the MSC or the SGSN (if this information is
avai | abl e)g) whi¥he eerend aenort & 4 failure seposit thisl HERa®4wi t h

t he addressed . ful . ] at ed
and sent to. i tiedt th e WERAREL of P Ridnading 56
PCC/ US2004/ 01 3ugsthe((WI) 6f injplersendedtionlpifat leadst oxe of
failure report iﬂbﬁ [ he

addr ess of thethtg'lrllﬁ'grna "ai%é})n;h %@8&%%11%1 ?ﬁ%{ol\/%é?\;“%mory

i npl egent ed) t dﬁamlcltg Eabeeklerﬂt 'sur" ':;xéhmnd:f Subdaac':géﬂ';rtl_aémﬂr
second repor i, 0 aGi,t
Exceeded" or " selﬁtn esdcrl erm]@nt%%ée/ B 1&%‘?11;
notified only Sulstribdrt;, Memay Chpadtyt Excedsl rvibethe,

"Menory Capaci Excee g Vihat r. the N,
o both: the. FPECESESERN, drPu e HIRIYis heGneda
t he M5 -bei ng ahseanasoni for tthe MBS GeingSetEenb vid i MSC,
this informati FS.avail.abl e): ere . ssary, a
[k 1o ost abiTansge Bt ERs Sy ety e iRt
negati ve repordecessany, aakisldioeddalitshied tvwith e adlewdetin
errors fromt fir and.second, path, ] 0029 i)
Functional ity »%@%Feﬁ@g@wmrﬁﬁgrm%ﬁ%f? thte
recei ving a sigC withiRefoag frorhRiBY firktosn divtondYiath SVS-

| WBC 102, ("Forward Short Message"), the MSC perforns

1eh O | O Bunctionality of MSC of MSC/VLR 108 |

[0030] When receiving a’short message TPDU from SMS-GMSC/SMS-
IWMSC 102, ("Forward Short Message™), the MSC perfo_rms- the following
operations: 1) receive the short message TPDU; and 2) retrieve information from

the VLR (location area address and, when appropriate, error information).

{0031] If errors are indicated by the VLR; the MSC returns the appropriate

error information tothe SMS-GMSC in a failure report. Ino errors are indicated
by the VLR, the MSC transfers the short message to the MS.

[0032] When receiving a confirmation that the message is received by the
MS, the MSC relays the delivery confirmation to the SMS-GMSC in a delivery
report. When receiving a failure report of the short message transfer to the MS,
the MSC returns the appropriate error information to the SMS:GMSC in a
failure report. When receiving a notification from the MS that it has memory
available to receive one or more short messages, the MSC relays the notification
to the VLR,

[0033] K errors are indicated by the VLR, returning the appropriate error
information to the MS in a failure report.

-12-
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operations: 1) receive the short nessage TPDU, and 2)
retrieve information from the VLR (location area
address and, when appropriate, error information).
[0031] If errors are indicated by the VLR the MSC
returns the appropriate error information to the
'SM5-GVBC in a failure report. If no errorsiare

iwdizomiosdie by the VLR the MSC transfers the ghpy
nmessage to the MsS. [0032] Wen receiving a BEfibS 004013458
confirmation that the nmessage is received by the M5,
tiA@34Y5C r Whestheheis dealongeing MTSMS timticpto the MS) ér other busy

v 0 r.ec
AR o B S MG ER s outifs o g M P Pim e
B 2 shéwd tBO(wisithimust bl ghabgr that ithé Sueirvieioni tither d&Hredin .
t a fallurer ort. When recegiving a
Ry s A0 (Ro A st G EREY.A mosfgn et b A gheds
trelat@lieitiepanstied doky ﬁ)ﬁh@MSOlBSés'pgﬁ& to HRSMECMSE aWhen
t tificati R. rQrs-are
e Mt A aslablon e MRS Fantror e stppe IR woiipred
Itg ﬂma;mbnalﬁrmntﬂ:ret-m/ 2 bamsgllﬁaahésﬁﬁ% ?:5 ﬁﬂﬂi&eevw] ssiﬁﬁ y Ra@erred
4 U 134 41 en there is an
% 8’6 ﬁ?w#ﬁ’@@ F&H@%ﬂ tgﬁéﬂ retyFnsAthaRprpRrighe error to
tbe8MS-GMSQr the Mr-SMS, the MSC has the option to
iéfg{‘s?the_. a short tinme (which
be sH& : w2 sion timer defined in.
- [003BGPP Tm ﬁi&&v{@é)shoﬁhﬁesﬁﬁgﬂ POV 66 BYRLGMSC/SMS-
ggﬁ@ 585?“% ‘Wg%%f’%d related to the permtted
§€ v B Messsend SUSN Heb: spasivep/ties shpiomessage
mm@n&aﬁm ¥ Fetedtde te BT 168 Petut-a8 8feSppréfiite error
red TP%%ﬁgﬁ@ered to the M5 on a first-in
Tpation t e YepoKpt successful |y
mcnmf er r ¢fhd @rdd ﬁr&@t@ét&ﬂﬁh%imsw 168, %@QGSWG ti‘ﬁnﬁfers
’\g‘b refurns an ﬁ,&pmgprl ate error to the SMVS
& mepgage g nality of SGSN 106 [0036] V\hen
(0038} Vi NQWhenltebdividP 8 %8a8rmldtidd tﬁﬁ%e%s%@gr%ed by the
%ﬁ* For war d Short Message
MR 496 relays the delivery w&naﬁvwn tor the SMBLMBE in a
detigy ?éi)orﬂ hehe Fabbi 1—% d ﬁilhh‘e‘ }EerF 6 tRE Qﬁ&@ Eﬂe@éa%e%{-s[xﬂfer to
|nf&r g&tothes C. in a failure report
S, the SGSN 106 returns the appropriate error information to the SMS-
GMSC in a failure report. When receiving a notification from the MS that it has
memory available to receive one or more short messages, if errors are detected by
the SGSN 106, it returns the appropriate error information to the MS in a failure
report. Ifno erroxs are detected by SGSN 106 it notifies the HLR 104 of memory
available in the MS via the SGSN.
[0039] When the MS becomes reachable again it notifies the HLR of MS
being reachable via the SGSN.
[0040] When there is an ongoing MT-SMS transfer to the MS, or other busy
condition for MT-SMS, the SGSN has the option to store the TPDU in a queue for
a short time (which must be shorter than the supervision timer defined in 3GPP
TS 29.002 [15)). The maximum time that a message may be queuned is related to

13-



[0037] If no errors are detected by the SGSN 106, the
SGSN 106 transfers the short nessage to the M

[ 00381 When receiving a confirmation that the nmessage
is received by the MS, the SGSN 106 rel ays the
delivery confirmation to the SM5-GWSC in a delivery
report. Wien réceiving a failure report oéf ithe short

Vee s@geodvisansfer to the M5, the SGSN 106 ret%ﬂﬁszﬁd}ﬁuuss
appropriate error information to the SMs-

failure report. When receiving a notifi catl on fromthe
e pédratitted dblag fon*hhnﬁG;Sl*h&oaiebpﬂnldeo thoe SMB&GMSCO Néhenrthe MS

kp<p S P00 el B Pose TR e il e

MBS 6 a fiddB-in first-dud bhsls. eIfamﬁqasuge is hét snecesstally randfarred to the

e L TMUEITE RN

IS EMSC.eachabl e again it notifies the HLR of M5

2@&3? 'J"Ls ‘_:- (GS 63080k en t erels an

QGIH@]?I on f@xmwctﬁygmf dﬂ‘M@IﬁN\mmﬁwomptl on to sLore
TPDU

s v "1 Wi, HS e Gt showshen TR Mt Mol NepG

z&ematﬂekﬁb}tmérda@gmwmm ﬂfbﬂatﬁmﬂﬁ%ﬁ%mmeﬂas

-13 WD 2004/ 0999
%@?ﬁ%g%‘éﬁ&f gléﬁg gnﬁo ariate, e Ry orBRtion Theasiiory |
bERFehiion fhiA t&ym/ﬁ@onwﬁw hee VER ﬁ%ﬁg&%-& the mobile

avaj | abl e for the stored TP are
Rolop @bteaf GAbin Bac WANBES & eieed i foo i ertipg proesiae oIt oprprs
armaﬁaﬂﬁ By&h@ VILRS WeCMS 6 rbiurits £4 @a&@&r&%&& ihfdematibh to

ermttedtlrre t he ,returns an
yb"p% WersPorly I me eregnss arpindicater by the MR, the MSC
étgempmggﬁram& e-Originating Short Messages
0042] (i), Functjonality of NMSC of MSC/ VLR 108 [ 0043]

Irecet %mﬁt%mmm%gbe Mo6rebwrastheapprpriateerror

MEErmAtEmEo\tBe MR S1SMute PSR Ino phddmel R lelofY £ found, the
%(grmatl on fromthe VLR as well as the MSISDN of the

ridensfgrenthey sherr meswee eI PBY ithf drenaMSYMe of SMS-

GMEC/BNA-TWMSY 1020 N BRbE e fhui @idhAING oPiHE SVES-FWMSOMREY be
by the VLR investigating the nobile station not

replemeies by thg MRF) to be used in the alerting
woaspdur ewHeh 96defiSg the report of the short message from the

SMS/TWMSC, the MSC is responsible for relaying the report to the MS.

[0046] (it)_Functionality of SMS-TWMSC of SMS-GMSC/SMS-TWMSC 102
[0047] ‘When receiving a short message TPDU from the MSC or SGSN, the
SMS-IWMSC receives the short message TPDU; establishes where necessary, a
link with the addressed SC; and transfers the short message TPDU to the SC if
the address is valid. '

{0048) If a report associated with the short message is not received from
the SC before a timer expires, or if the SC address is invalid, the SMS-ITWMSC
relays the report to the MSC or SGSN. If a report is associated with the short
message is not received from the SC before a timer expires, or if the SC address is
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are indicated by the VLR the MSC returns the
appropriate error information to the Msin a failure
report. If no errors are indicated by the VLR the MSC

i nspects the RP-DA paraneter. [0044] If paraneters are
incorrect, the-MSC returns the appropriate error
|nforrmt|on tolthe MSin a failure report. If no

PP A% rors are found, the MSC transfernsmimoos 013458
short nessage TPDU to the SMs-IWWBC of SMs-

%%WZ Not e thatthe functlonallt of t he
@(?PB’W'P TR dnt @f}tO\lﬁeMSC

rog eesw ﬁﬂa fal@rd %gc ¥t TBE vhR@ oBtHetimdBs 3@&%&3 t%!thﬁ gmtocol

the i S_responsible for relaying t
i’gg MQI) Functionality

qoGidp- 1 @im SOENHBWBC 102 [0047] When
i ving_a short nessage fromthe MSC or SGSN,

tfﬁfi’i%l ShB- Wivscreceizmg & §h¢trh anessaget THRY droge thePMI9, SGSN 106
8deiitlsi $HRCshoVt BleBsdRE CESHB ¥nd EBGS ﬂ:g K B é)taAh E%’i If

addressed SC, and transfers t rt nes

{PrERTagters are ipeorEeh tiesBGRY tyansfers thodus} mefssaxel’ltfﬂliﬂtto the
SMEEWMSY Wl rbfis aid a6 Sor BbslaB6 BlokCH/ S1AE!

the SC before a tiner” expl ress i1s

S@Nsl@qdws@ema@/@eﬂ\ﬁ% report to the MVBC
wosISN. swmdﬁm%@%a ! gﬁ trp Aﬁgﬁggm”
nessage i S not recelved t1 mer
8952 es,  Sfhenfreeqigngen adett Som fhe HLR, Ahy\GMSHDIMBIDSISMS-
a@ﬁ@}@mlﬂws}ﬂs%ﬁﬁ inkR6 i owildfing VBl RS el IR bR

approprlate error |1 nformation
pRiRAleri-8Gamd trapaferg she BPoAlettRC td iherSC. sif dep8@addtessis

By HAO tRA and the SNV5-IWBC. [0049]
|||£ unc?tlloona ty OP%&%%% [00501 V\hen recei vi ng

: el Y itIH G 306 receives

JB4 hOft PREGRAGS Mgﬁmgg] RP- DA
E)ar aIrsreterS paPameters are .nc%‘?P{é% d‘ﬁ?@ SGSN

qoéﬁ]sf ers t he 13 hor $harb gnesgeger 2dbile detrhinateBMEMWAIC. This

SR SRR fre o Rl 0 Biakud T8 o {2 t0
tledﬁﬁaa:ecbyet@w@aa\m@rmwpusm adritbiniiethetreshliof thk eudssap
transfer attempt.

- [0056}] 2) Short message mobile originated (SM-MO). This

procedure includes transferring a short message from the MS to the SC; and

~ returning a report to the MS, containing the result of the message transfer

attempt.
{0057] 3 Transfer of an Alert. This procedure includes the

- operational sequences necessary for an HLR or a VLR to initiate a transfer of an

Alert to a specific SC, informing the SC that the MS has recovered operation.

[0058]) Standard 3GPP TS 29.002 [15] defines operations reguired for the
provision of the Short Message Service (SMS). The operations defined in clause
10 set forth the requirements that the SMS imposes upon network functionality.
Annex C indicates the flow of primitives and parameters during the short
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(00521 When receiving an alert fromthe HLR the
SMVS- | WMSC of SM5- GVBC/ SMs- | WWBC 102 i nspects the
switching center (SC) address; generates an
RP-Alert-SC, and transfers the RP-Alert-SC to the SC.
If the SC address is not valid, then no further
action is takend. /[00531 (D) Fundanental Procedures

Visddom/8dde [ 00541 SMS enconpasses three fund?ﬂ?}ﬂkﬂib.iﬂluss

procedures: [00551 1) Short nessage nobile term nat
(SMMI). This procedure includes transferring a short

mssggtmsﬁerhtm mahaﬂdsthamc &@&Et&momiﬁmhﬁinafaﬂmf)
| re or.t e cont |n|ngt e result o
%é:dj{n%slg%d% ated Qﬁogﬁsglhﬁe wf?fﬁ@m 2) Short nessage
rrﬁmsme or i Refarhevel toFIG. W,@}hcﬂ'iklfasdat@ﬁiﬁﬁ&dwrﬁagﬁﬁiémﬁgforth
t 1 N ort S. e ro the M5 to e
B GeRea Rl S R Perery G R ad GSM-
rT eqaum:edafetvtrhk Ths aﬂgﬁedmﬁﬂﬁédah S darpty ?Egﬁé éti;ﬁﬁMessage
r S er e LNCl udes the
- ot M 1 DBl NSNS TR C oog, WLr 2t
: | Mswm&N 206, VILR 268, agd mz%lmsamoasmdwscisﬁ?msc
at recovere Opera | ON
%@@f@%@ﬁ“@%ﬁg& a'ﬁﬁwem ding epfidesshogndn
rmm ediefeal thé sespr portion enmb/S(b@Ni“ﬁmer(FIG/E@%aﬂﬁalo ous to

ﬁ‘?ﬂ’gﬁﬁ?ﬂ@é LdilR 2@$¥ lgns defined in clause

} ¥ apal %ﬂ%ﬁﬂ@é@é%dn and
ELRQOE (F1G) 2) iseialdgbits to tﬁ@ WER fortibdl bERBESVLR Q08 hﬁm Qi

30010000 2 ieeh BIS Hiabona shihs Ihassnedet o sinate MSCrSGN

[BowRd kst NelAntolidia dile BKIR: 15&?:[39%1\4 h&wofk PIANEYs a
%@W@gnd t he nobi e origlnat ed cases are

mafeBoBM- 400 may etvenm@d @ sexpwad PLMNg apd plso to
Hetrétal MSE/SHSNEABM-SCL 1008 Airbdied A0 hoBiRd @%ﬂ&tﬂsuch as

del.i ver nmechani sm over S an
LR 50 iimen SAEE aimnben D mipaer saicuelsfetitios
MJs(pmouorac}l,ﬁa@d&]pLMN\/Essage - Service Center

C 1 SVG- GVBC/ SMB- | WWBC 102, HLR 204,
BN R LN Toistantro she dnthrfipm tiegpn GEMIG2, U short message

QB éaypied BbhdiiSPhen an SMS message is conveyed from SM-SC 100 to
SMS-GMSC/SMS-IWMSC 102-(S1). In response to receipt of the SMS, SMS-
-GMSC/SMS-IWMSC 102 requests retrieval of routing information from HLR 104
{82), and optionzlly sends an acknowledgement or not acknowledged message
(ACK/NAK) back to SM-SC 100 (S3). HLR 104 responds by sending an
MSC/SGSN address to SMS-GMSC/SMS-TWMSC 102 (S4). In the case of an
error, SMS-GMSC/SMS-IWMSC 102 sends an error message back to SM-SC 100
(S56).

[0062) Now that SMS-GMSC/SMS-TWMSC 102 knows the address of the
appropriate MSC/SGSN 206 as identified by HLR 104, the SMS-GMSC/SMS-
IWMSC 102 sends the SMS to that MSC/SGSN 206 (S6). MSC/SGSN 206
attempts to locate the appropriate destination MS 220 for the SMS with help
from VLR 208 (S7), and then forwards the SMS message to that MS 220 (S8).
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102, and HLR 204 (FIG 2) are identical to the
corresponding entities shown in FIG 1, whereas the
SGSN portion of MSC/ SGSN 206 (FIG 2) is anal ogous to
SGSN 106 of FIG 1, HLR 204 (FIG 2) is analogous to

HLR 104 of FIG_ .1, and VLR 208 (FIG 2) is anal ogous

to the VLR porii én of MSC/VLR 108 (FIG 1):; [0060]
Aybhedi@besd G 2 shows SM SC 100 connected to 4.

vVed/ S(gN Fd206 and illustratively involves a si r’ﬁl{!ﬁ%ﬁmss
public | and nobile network (PLMN), as a practlcal

MSt 220 thdh Sendf CarBitlh@vicdin@st 6fl iod ﬁ&h@ﬁ&ﬁgﬁ- YhSssage

1aknn é&ﬁ?qk&ai%%%ébﬁ?@ﬁ?ﬁgﬁscr%ﬁc@i sens the ACINIC

ﬂggsﬁ% > s%r S %oo to abmzt (gml) SWMPL! l\/NIr1’“?”8Ic%'éll]&irg’/ﬂ:le
| es art] cu r
AIRINAK Siessagbag sy S0 B e enas of n pree, domerwer
fﬁ&%@@ﬂs s FroMEVISC/SUSBENS tH SHISOSMICEEMS IWMES 128888 and
con eye )\/&SC 100 to_ SNVS- GVBC/ SVB- | WWBC102
el G P g et i

WSNB' IS st s Vidrhg f0fth b8 isB@tive prior
i nf or.nat i gn from HLR 104 and optignal | y sends
At GEkHSM eegfesercedre ﬁtﬁraé%l% tworkusmg

AR/ othRE K ThE extificaGnt&iPed é%(}ﬂdh&iel@é §;K7§§]E QRdsddms
sendl ng an, MSC/ SGSN address to SMs- GVB WWBC 102

38y & aspﬁt%tw@ aem S 412, 5G9 10%%%1@% 132,
SRS 166) aﬁ& MHCNER&@Q @m@w‘m& ;aeﬁ%§@o %Q:onés?’é dink @RGKs

Now t hat  SNS- knows t he dress of

tshewn a&)&% dr Wh?@%@%@@ éb‘max corgespend todd 136 apg MT 120

t :gﬁg-%g ‘Mﬁ’éﬂ’t
:%%;C}%Gi;gh% 6 I\/SC/ SGSN 2%%@1 at t enpt ?&io%@a&ggltﬂggé%

R?é% map apghede sgmexyalliod the faHovsng parazheters
L t ey,
hs@fapby fHe(NYS(y R0 Y TESAMs] sznbgfligeé\c}b 200%999 oglmcatmn

nessage to that M5 220 (88
F‘@PF@BW%M HNeegeg indi %M&éiham@ﬁﬁﬁ\mhe%’réhﬂ

Rt B re R 59) %ﬁgﬁ §ESGSN 506 se&ndfﬁsgbdt S ede agoptional
rpesglagferq c}’lswsy cxaitswiiEe dprEieamigritypedmeten

rel
%616%& I n%t(ﬁle\f %@srgé%ﬁan e??z%&ggsr? Hgfia? &Jgg]ﬁnggggl %&933 S8
2152} Fhenmeisasanetés » BSSNEPRIBerewbBINED mmest to the

(B%@Qerwﬂ@ the MS that includes some or all of the following parameters: IMSI,

temporary logical link identifier (TLLI), VLR temporery mobile subscriber
identity (TMSI), Area, Channel Needed, and/or quality of service (QoS). The
Area parameter is derived from either the MS’s MM context in SGSN 106 or, if no
such information is available, from the Location Information received from
MSC/VLR 108. Area indicates a single cell for a READY state M, or a routing
area for a STANDBY state MS. VLRTMSI and Channel Needed are included if
received from the MSC. If Channel Needed was not received from the MSC, then
a default Channel Needed parameter indicating circuit-based paging is included
by SGSN 106. QoS indicates the priority of this Paging Request relative to other
Paging Request messages buffered in BSS 112. Ifthe location area where the MS
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t hence, from SMs-GVSC/ SMS- | WMSC 102 to SM SC 100
(S13). [0063] FIG 3 is a data structure diagram
setting forth an illustrative prior art CS (GSM

pagi ng procedure over a GPRS and GSM equi pped network
using the A/ Go-protocol. The entities involved in

A b- node CS pdgi‘ng include M5 320, base station

. sy wmo/peR8%) 112, SGSN 106, and MSC/ VLR 108. B§§U§Qﬂa4,013453

SGSN 106, and MSC/ VLR 108 (FIG 3) are identical
the corresponding entities shown in FIG 1, vvhereas
VBag kit kv tode lomieddas ne apmoidtddnulFrohfifg arvd, t4En TROSGSN

ocedyr e conmenc C/.VLR

Sl s T8 A S0 RS RS ML S S
mullmcm:ugnmaor all of the foll ow ng paranmeters sent
R Chan ded, Pr|or|ty

a??gﬁgf Loca | on t’l'a‘nlﬁl Wzﬁ? ﬁ%&?@@ﬂ% deppet mepsage

t mte bee Rlio RegingReqodst Chselze Ipaﬁé_?]'\l/tsil!m deadi&ﬁéd Baio ﬁource is

r ns an " Nee
SN R M58 R NRRR B {18 prapmitd o Baging Hoquest (VLR

cTMSTiot -IMﬂI,t Glnmhepﬁgede@) Pick@igh b} thiRradRirefourtOGB% lwithout

SGSN b di ) j

% mg Tﬁﬁ?g%ad%%% f°ﬁ§tﬁ%ﬁ§' ng]gq}%g{%?ﬁég 212 pages
Bﬁsmﬁf&hmmtp@gmlg réERENLR EMSESIMSY, ChgnndBRSe&Q) Webdhee
t he I\/ISthat |ncI udefs‘| so . or all_ of the fol | owi ng

Oéjrg’f?eﬁ "3?”1?6 edicelhy | dentifier
( [0068]) , vuaestmmm @IBSSRiT foew tHel}¥ging &aﬁédthS 320,
or

g@gﬁ%geﬁga man&rﬁoga?’g%ng and/ uaI ity gws 112

«iSeh ass itez Mp@dw the SABM niesha&ﬁ\!aeh%gca sighdlingQonéGhn
| nf vai |.abl e, fromthe Location

ik B3 B Fegest PO S5 SRy da cosserhenedds
asm ﬂ@loﬂl IME] ahd GPRSFRANMe® irdd PLMIV tR4t dhefabl iﬂ‘ﬂod@f f8e

- f ANDBY st at .. VLR TMBI _and Channel Neede
i G

T Giagpat-pwitehed sepiees vig @%m Upon
Neaﬁpnbﬂmgm Récﬁié@ﬂ Medafd ok mau{}/%tcﬁéa%am@e ﬂm‘ $34 thay

CE e araneter indicating circuit-b ased
G b0 4 BT IU) SDASRITEBERL ‘opaoh puelestion thhAIS will

. ﬂ'b]ltﬁﬁ sﬁwd@fd, weilsnbag U%r&%ﬁﬁﬁé 'forr réshohSe @hkn access,

uest ssages buffered SS 112, If the
iRt s eangho e O350 Fhsaeorived at BSS

ACZ[ USDAAAY lﬁéﬁﬁse msdgasg smowrthteqvxse WRicA iR BRDs We

asspci at ed n#{ routing area, then the SGSN 106 sends
BAEREAERVAAHMMESSGP Pagi ng Request nessage to each BSS

46087 Ng  t IPefer v td PIL. )% @418 Atructure diagram of a prior art CS
{GSM) paging procedure over a GPRS and GSM-equipped network using the "Tu"
“protocol is shown. The entities involved in Tn-mode CS paging include MS 420,

“RNS 412, 3G-SGSN 406, and MSC/VLR 408, The paging procedure cormmences

when MSC/VLR 408 sends a page to 3G-SGSN 406 (S1). The page may include
some or all of the following parameters sent by the MSC/VLR: IMSI, VLR TMSI,
Channel Needed, Priority, and/or Location Information. If VLR TMSI is not
included, the IMSI is used instead of the TMSI as a paging address at the radio
interface. If Location Information is not included, 3G-SGSN 406 pages MS 420 in

-18-
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[0065] BSS 112 translates the incom ng BSSGP Pagi ng
Request nessage into one Radi o Pagi ng Request nmessage
per cell. If a dedicated radio resource is assigned
tothe Msin a cell, then BSS 112 transmts one Pagi ng
Request (VLR TSI orll\/SI, Channel Needed) nessage on
this radio resdurce (83), w thout stoppiing possible
ombgaiungpsgat a transfers for the M5, Ot herw sepc/Ras3
pages the M5 with one pagi ng request (VLR TI\/BI ootess
I MSI, Channel Needed) nessage on the appropriate
|ceigs sérzed by MBCAAFh 468 dnd SIGESESN 406, G6less 3G-SGSN has

f tt
B0 Stk o iont e LEER S AH0C 002 D2l fnced mode
[BM rres&ﬂ-@é}smtiﬂis&sbbﬁds tS4he pBEHS b I2ndidgPo RediotdRcess

TN -

(s&mystém (RNS2412482). ETHARANA® paginpehéishiSnckides some or all of

VEE AU B datrengen i, THET R o Sopemeleersd 6 Roganin

vl.’nﬁmeBSN RINKS 412 )pgynires BRaMSI lsa‘ramef’eagh REIIrE6 Ufishlate the MS

 FPiapding Pouboitd B3 E a5 46° e dlil ararhetanie

dacladerifitan redeh@d ﬁﬁnVMSCNﬂIDM&VTEd And MR {rdida@dthe

LAY A0 S8 47 e s B0 daren LR G Ve Mo

\Bbetext ﬂﬁ?}-steﬁmwﬁﬁnolslﬁh ﬁ}fbﬁnataai i8 ﬁﬁm&mm theB&ation
I,S,.sen 0 e en_sto p S e
TBEFBRLEh Froreed oSN 4 ol Dbl tadicatordpdihes which

_4—

Slofréih (TR oEPSThANTNES the : m&sﬁg@d gﬂﬁ\% r@s’iﬁx‘b B&nario, it
pro ur e over n equi pped network using
%Ie 1"‘pr‘ig @888‘35?% I48§7n The entities involved in
I{oesupde WoRdkeddpt 61 PEEinY RefdBst mbAd'be a FHeulRE Mched
&ﬁg and {\fd V] R 408 The ag| ng procedure commences
}remges (idh Mb §20remppnds te; ORI 2R PEDARTRG TeSTUTEe

RS46n BB folAGF 4 E’eﬁho ﬁ@é’(ﬁc@éon&loh (mfzcmﬁaaﬁ@i&eevw&sfemessage
VLR IMSI, VLR TMS

anet sent

ittt UL Bads i S0P 25 481 merscdatse). | Wi R Dogpein
IHIdJV’!l—fBI‘ i¥et td "©5at the IMgiat Bodct Tﬁ%ﬁsfei\@eséa%e UeRdn roaiveads
%Né er gl\/% as a pagi ng address at the_radio

#12, the Paging Besppnsgimesspgainaentdn an RANAP Inildal Jiemessage
SOMBEINLRODS Rsﬂﬁﬁhitﬁ tHePstos thfpaking Mehoridd 49919
PCT/ US2004/ 013458
[0070] FIGs. 5 and 6 are data structure diagrams setting forth illustrative
prior art GPRS network-initiated service request procedures. The entities
involved in the procedures of FIGs. 5 and 6 include MS 520, SGSN 506, HLR
504, and GGSN 522. In addition, the procedure of FIG. 6 employs a radio
network controller (RNC) 612,
- [0071] - Referring first to the procedure of FIG. 5, a packet data protocol,
protocol data unit (PDP PDU) is received at GGSN 522 (S1). GGSN 522 sends
routing information for GPRS to HLR 504 (S2). HLR 504 sends an
acknowledgment message back to GGSN 522. GGSN 522 then sends a PDU

notification request to SGSN 506 (83). SGSN 506 responds to the PDU
-19--



all cells served by MSC/ VLR 408 and 3G SGSN 406,

unl ess 3G SGSN has reliable information about the

| ocation of M5 420. [0068] 3G SGSN 406 responds to the
page by sending a radio access network application
part (RANAP) pagi ng nessage to each radi o network
subsystem (RNS) 412 (S2). The RANAP pagi ng;nmessage

| WOl W6kRSessee or all of the follow ng par arre},@f,ﬁs
I MBI, TMSI, Area, and core network (CN) Doma 2004/013458

Indicator. RNS 412 requires the | VS pararreter in
onélification eequest by senidfigy ABDUAZRIFRAGIH s PorR maclaﬂﬂGGSN 522

B SNy Sod BES rpqtarint Bt e bf RLIDEomerE atfvagion

pﬁbﬁnHSG520 (BY)C ME520hend GESMNI522 théh ehgdde 420 PDP context
is.derived either fromthe M5 s MM

pa% and |
catvakien procs 406 or, if no such information is
ajppirblabl e, Whithorashdre td-Bitpriotsiiurd Hf I, iwhen ISEISN ¥66l(in this

from%ﬁ%ﬁ%vg%dgowgﬁggpﬁ#gl ator |% at es \m'i,vgjl?ipp,

t R $MSSHRdr m&mf bR MS In pdB&fm @%aﬁ@genﬁ’ﬁt - YLE (PMM-
3 N 408 069 Upon rece| pt o in equest

n&ﬁéﬁ’é dP1h 56 enflF AJREHE TeEEst &%%3 gh M%mesng
412&0@3@@%%&&@& lﬁﬁﬂﬁiége%rtﬁe E&lvite PénRsPAGLMre in MS

esggnse in the formof a radi o resource control

3} r'#he. Oé{Praﬁ spiEate reausst Pracediire apgyates ps follays. BirgbappiSN
Odosl&caivsh B @Wniak BBP POU HPMS shol@hdnSthe M5$s (H\PMMEDIE

Indicator is set to "CS" inthe Initial Direct

#‘&X’%ﬁ&‘%w Swﬂ%ﬁp?@eéwatowlalwqmpagesm |
$&8adeStoS B M BN R Maﬁlﬁﬂh%é %.ln ®kc

rressa to NB%%E% 408 (SH) \Nhl ch then sto
RO °Pé§ &NG 3 if qovewlptsﬁwcﬁs t@f@h@%sg@e dat a
smw%pur e PhadkIHB r%?ﬁés'b Node@nle cohtints! wakh WS z@,bls%ds a

art RS net wor k- i ni at éd servi ce request procedures.

TrRrvica Begnast mepsags (843 Ho PESNW6 pA Sevten Raguest mmseage includes
adtd & hoe! d#dRe MRoREl pa@aliterdd p- r’éQﬂng G s cation
522. |In addition, the rocedure o | o .

RT) oy oo maree G migter oBons TR e Eype
f t{rﬁﬁleféi} sb@&ﬁ@sr &%%&ﬁ% ﬁgpfdsg;@lgbp'ﬁb@mte Iﬂa 118t is carried

prot ocol , pggro tocol “data unit ( I's recel ved at

weRA 5adio figh jn acRBA WMHDF@mger@leﬁﬂtﬁhﬁﬂF inderfaesin
%BmAﬂL]BJQQA'MﬁS&LssaE"! Rﬁé%lssgdggﬁ N %@Egﬁ 5919‘65%{1511

nessage back to n sen

* sidhenticabion preceduge SGSN5 B MbIE( at@Epin B@NGS@@ dOWIﬂmk
rERRAG i falifo dobdds bearer (RAB) establishment (i.e., downlink PDU) or

does not (i.e., Request PDP Context Activation or MT SMS). SGSN 506 then
performs the security mode procedure (85).

[0074] If resources for the PDP contexts are reestablished, SGSN 506 sends
an RAB Assignment Request (S6A) to RNC 612. The RAB Assignment Request
includes one or more of the following parameters: (RAB IIXs), tunnel endpoint
identifiers (TEIDs), QoS Profile(s), and SGSN IP Address(es)). RNC 612 sends a
Radio Bearer Setup message (S6B), including one or more RAB ID(s), to MS 520.
MS 520 responds to the Radio Bearer Setup message by returning a Radio
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-19 i WD 2004/ 099919 PCTI US2004/ 013458 notification

request by sending a PDU notification response back to

GGSN 522 (S3A). SGSN 506 then requests packet data

protocol (PDP) context activation from M5 520 ($4).

M5 520 and GGSN 522 then engage in a PDP context

activation procedure (S5). [0072] Wth respect to the

procedure of FIG 6, when SGSN 506 (in this case, a

3G SGSN) receives a downlink packet (Request PDP

Context Activation, MI SM5, User Data) for an M5 in

packet nobility managenent - |IDLE (PMW |DLE) state
Bea(@:su S)ewp%ml%weg%%@ BNG AR (86%)e ¢12( s5pdy) any RAByhssignment
Resh@ﬁg%eb‘s% O BT HE236152h ordd€o Qﬁcgéa@thﬁte@Fﬁ§tturﬁmElu%gﬁ5§:col

service request procedure in M &
(G%’\) 8%“8?11" arg s%t%hllé@dr@a%@tmtarf%@aé plgo tm@qhsﬁt% algrgdip sqzqemar s
are EdtAbhkhed Beien RRE 612GRH ¥E55R. HRVRA B NHesiBRe %p&%é 111¥§des one
520 when the M5 is in PMMIDLE state. Next,
or naqeey gfthefoll aying FrRES SRR AR IIRNG TR (S)méRé*lePp%@jié@ (\98))
[00240 by senaidG18 Basis NORABSA&GSintd: RBSoAE. mé\é% 2\Qith a cause
est abl i shes an RRC connectlon into the RNC 6

indiging thek fhsrrequegipd RaS profifs sk eanaat begaovjded (fg mmpt% éhe maximum

reqEeStey bR CraleCl URS lavil[0R S AHEE SGQNt 503”1%5’3/ Wb, M&ﬁ%&s%ﬁﬁmm
a Service Request nessa to SGSN 506. A Service

Reques a“é%ﬂgwgg‘a’g@ 7 i Epgptdo Kot Rsﬂféle OF PiBlee 1o npmberial re-gigmply, if

anyPak ap@t 8§ She FrahMB! in KL B9 AW "Qde gﬁgﬁﬂef § a&rh Odktermined, are
pher key sequence numnb and Service

' Pgwé?aﬁqrh%epgm Eer CPylpEABprﬁ?%amf@ﬁ “gtﬂsécm?cil@%d Qoeriols AGSN

506" empaRs 8 PDBR)ontekl SloaflcHilidneprRGaue $$ infSCRAKI 9268 dmd @;\GSIN 2 of
radio link in an RRC Direct Transfer nessagsgg over
'S

the mgw negotiared dpqSaprefilentor theecoramapding PDPagoniors HeBY Shg then

umﬁﬁﬁﬁ&@@&ﬂﬂmkgs M@9p may performan authentication
N 506 is able to ascertain whether the

ocedure
ng&m i nkAlhoaek EIGs bgutepdisthe ahiliy tadelives SIS and IME Raging over a

cell@af AORNNBOLs 4 lack of sFERWR! dnf kndilddh f&rdehgé?ﬁﬁ dﬁ@tbagéd s%rwces
Request PDP Context Activation or MI' S

such S i VBT preingevese MYy node procedure (85)
[00fA074] If resources forgyhg APy contexts are
r eest abl i shed, SGSN 506 sends an RAB ASS|gnnent ]
[00Edquest FBBRIE erabadieni1of thy peesmAEAtitngRe Re chseptrsized by a
meth&?ll argfle f&’r ddmérﬁlgocfatatﬁgedf QMR PWEBARIBESed LRAB or
unnel ol nt

more 3 D%P&’ devices by encapsulatlng data in IP format before delivery to the WLAN. In a
first embodiment of the invention (direct SMS delivery with optional WAG), the data-based
service is SMS and particularly UMTS/CDMA based SMS. Upon receipt of an SMS message,
routing information pertaining to the message is retrieved. A PDGW address for the SMS
message is identified. The SMS message is then sent to this identified PDGW address. The
PDGW identifies the WLAN UE to which the SMS is to be delivered, and reformats the SMS

message into IP format (text
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identifiers (TEIDs), QS Profile(s), and SGSN I P
Address(es)). RNC 612 sends a Radio Bearer Setup
nessage (S6B), including one or nore RAB I(s), to M5
520. Ms 520 responds to the Radi o Bearer Setup
nmessage by returning a Radio -20 Bearer Setup

Conpl ete nessage:to RNC 612 (S6C). RNC 612; sends an

R&B 26mmpenerent  Response nessage to SGSN 506 ﬁé@@zodccgbluss
(GIP

order to indicate that GPRS tunneling protocol
tunnels are established on the In interface, and al so
toy envapssddtéon) vatthatattieomessaps & rady cbs deliveey &s tlabidentified

%p@eﬁERNC 612 and M5 520. The RAB Assi gnhnent
response’i ncl udes one or nore of the follow ng

-;Iﬂﬁ'ﬁ?et er 8% s;(cEii\Bel fmlgﬂﬁénm o'fﬂielfin(re‘ﬁtion’:iﬁdjlrg RNEfdrfzdAd s Rfifect
1 . s eturns .a I gnnent )
(S ety iy WAG: (ot BReiPrchom oS mifagf outing
riafprms! | tienitp@bﬁh nfiigth ﬂ@né&hg@ﬁ?étﬁiev@? mwmt ' _ﬁiﬁiﬂ:eés{f&i‘the SMS
exa e, . . | equest e | r e S .not,,
TarRes oS BRRMEGHERRS B oRtn sehul thikgontified WAG
Mﬂ;-e}lanﬂ]hb Wma?mﬁ@s FUAN (Bt ?i}duli.]&néh_td’bxf Which _ft?e s
roril e, qQr rplr.l |l es. er .o re-at ts, 1T,
?ﬁv?a%“sm B *ﬁf@v‘ffﬁi ﬁwﬁ@ 3?% whrmats the é}@%pnaﬁsﬁge into IP
gmjﬁaﬂ (Gextt o) eﬁé@sﬂeﬁeﬁg:@gmt tl?ilgf;s_shgﬁ Effé&?b:] ﬂﬁ-id@m&e to ghe
eacC reestapl i sned w a noairtil e
é%%ﬂf@f%N 506 reinitiates a PDP Cont ext
a0} i cat iA0thirer eﬁ?ﬁdﬁﬂ@ltbﬂlsnb ﬂiv@?ﬁ?rb@fkigﬁ? ﬁmmmoa%sed
Cc new,. negaQti ) proriite or e
%ﬁé@a@mm&o%wﬁ&ﬁ@%m Rog7peeipiefanSHES masgee at an SMS-
IGMBE/EMS-TWMSCleuiting tkfiRaetieh pérdBihing 1 edhesthdc1Or@Aeved.
F 1-&@#%%}8 [ﬁpﬁablllty,odellver SMS and | NS
A B Skt B2 e BN Besshen fiteuting e SHB magagstis then
sysl edTBhie fidethdOFBGf ﬁ\ldld@d. || %‘g& IPI9G dabsita sigd WLANV\LAN User
ryi ces, u as and |, pagi_.ng, over a. .
?&ww&%ﬁmﬁh ﬂ{e(ﬁi\;g]%%ﬁ to %‘g‘féﬁ’ﬁ}’?@nﬁ%‘i petifiggthe User

[BqRsisAént o RO EEBn SR al Sn@hBhASME ﬁé@é&g&y'rﬁe PDELRBAmats
gﬂ%ﬁ%@@oar atus for_delivering data-based services over

ReRigER tpie IF fmab fextgrencapymiatinn) pe that ghe message is
POMRPRE dalvdg. MPDE théh LOIITRh SABGREsSHE! hURIULLS 18 B

%ﬁa I{} rst _enbodi ment of the invention (direct
el Vo Tecgiot Bt Bt PYSamesnpgy notifieationy they sends an

S6kndveddnSentMaeaage RACK) a6 the! ¥DEM FHeDMIGLARBELEMR the
UE’?‘? recei pt of an SM5 nessage routing information
e nt goessase b sepgling the SMY mpssnee Ao phes R ARy cBhe

WLANhgheRMpandiEits 8 SME hil8Ede iotthe FRRioRMS HBRSAGE User
then sent to this identified PDGW address. The = PDGV
Mm?qte Unamaegipheofthe SMSmessage ibediger Equipmesg sends an

Sl ¥ReRt m e Wiyt he SM5 nessage into |P
format (text

[0081] When the WLAN receives the SMS receipt message from the User
Equipment, the WLAN generates a delivery report and sends the delivery report
to the PDG. The PDG examines the delivery report to ascertain whether or not
the SMS message was successfully delivered to the User Equipment. If so, the
PDG sends an acknowledgment message (ACK) to the SMS-GMSC/SMS-IWMSC

and, if not, the PDG sends a no-acknowledgment message (NAK) to the SMS-

99
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21 WO 2004/ 099919 PCT/ US2004/ 013458 or encapsul ati on)
so that the nessage is ready for delivery to the
identified W.AN UE. [0079] A second enbodi nent of the
invention may be referred to as "direct SMS delivery
with mandatory WAG'. Upon receipt of an SMS message,
routl ng |nforfmt| on pertaining to the message is

A WAG address for the SM5 nessag
|dent| |e<§ The SMS nessage is then sent to ?ﬁj.rlgjszowmuss
identified WAG address. The WAG identifies the W.AN

crmsavanscf otpih insdRigt rb?tﬂvﬁcmmg@nie%akg {18 SMs-

del i vered, and the WAG reforrrats the SM5 nessage I nto
|WS¢@M%{WN%&geq9ra*em delinerurepeytand sendsihe delivernrenargto
ithe GRALy: for delivery to the identified WAN UE

[0080] A third enmbodi ment of the invention isknown as

"BRAAI T i cath Hrrdembedingmofidie inpentionisiplemed toardnotifi@tion-

%%‘E M;I W?Sr%%routl ng infor ma@f’on geglrgfoal nlsng tessaﬁeat

mﬂd@&MgCM$-I@m roytiOiafamdtion pertaining to tBhBessage is

to t | S | ent @é& Eggf?ess &Eﬁﬁ@%@ [ den?gﬁsglg&%ﬁ%e
VY thisin iseret to tisg u,dqshﬁnd WA addreds. (The Va\Bidentifedbe WLAN Uber
S5 HEE o, i ) Rl 6 BGMRTERL s U e
Helipmentof theedShRernfen agceming SMSFméssagmtTh(etMG reformats

D s
merdyf for delivanyt @he VEAG\théserids gm SMSengﬂsagn‘ ndtifeaﬁwsto the

acknow eggrre&f%?rtgg gpéeg%wée'a%A%I %F ﬁgcaﬁ%& the, WLATYsends an
laeklpmleltﬁlnmtt nessage KAGKD dd ghe WA s Thg WAG mpahdsgtot tle
SRR 1B 8 R B8 ki
Mnﬂwn trhipsamts she SHS aﬁeskdm%hvemagaﬂyhﬂmﬁf%r User
FAORTO I P2 g P e SIS P BR UtPe rpipppl Sl am
Smetcmt hkaesage BothepNBAN,. When theANL4Nreccites shaSMS receipt
T T AN
eftelsitbe ddivenptepottite tHEAGe $ha JeAGad apiihe daldfeny teport to the
‘ %ﬂééﬁf&f}sfw% IWI&SHS d tﬁq gi\«]%[@ﬂtSC/éMS- sends tlﬂe delivery report to
the SM-SC.
(0083} A fifth embodiment of the invention is termed "WLAN-originated
SMS delivery with optional WAG". A WLAN receives an incoming encapsulated
SMS message from User Equipment (UE) and forwards the encapsulated SMS
message to a PDG, The SMS message is encapsulated in IP format. The PDG
decapsulates and reformats the SMS message from IP format into a standard
SMS format. The standard format SMS message is then sent to an SMS-IWMSC,
The SMS-TWMSC examines the SMS message and forwards the message to an
SM-SC. Inresponse to receipt of the SMS message, the SM-SC sends a delivery
report to the SMS-IWMSC. The SMS-IWMSC sends the delivery report to the
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PDG sends an acknow edgnment nessage (ACK) to the
SMB- GVBC/ SMS- I WBC  and, if not, the PDG sends a
no- acknow edgnent nessage (NATO to the SM5- -22 WO
2004/ 099919 PCT/ US2004/ 013458 @QvsC/ SMs-1 WVSC.  Upon
recei pt of the ACK or NAK nessage, the SM5-

GVBC/ SMS- | WWSCE generates a delivery report: and sends

t¥We 20Rlboees y report to the SMSC. [0082) A fw,,gﬁw,m“ss
enbodl ment of the invention is referred to as

"notification- based SM5S delivery with mandatory WAG'.

UpDw, raﬁﬂ%h@PDgfreEgs Rl IP&FeForBio the WLAN. Finally, theWLAN
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SM5-
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bsmldeﬁeéﬁd withn chatabioh} ewaldve L&wﬁw&&m@t afif inkdifiing

exi stence of an incom ng SMS nessage. The WA
r@’l"@ﬂ’ﬁ‘&lﬁﬁed BMS message SfsergeUsert Bavipmesth (EE) (apdxforwards the

§|&i|aééd' sm nﬁ@sig@% a tvm; m@ﬁééﬂ% ﬂlé.-sageqe @chpgmatea inIP

dellver'ﬁlll hen sends an messa

nrmet-clhe WAG Qﬁcepﬁ@latvmd ltqﬁzmn#sef@e s m¢staBe rnelP format
R3S a@far¥atd SMEFhARR, Thg SN AN BA QQ:SSI@@ Mmessage is is then sent to

acknow edgnent nmessa ACK) to th

r 88 SdHY (. HEhe SMR 8d gmneﬁébtsﬁys mgssmemd@rwmls

| SMB !
SRR . Aol oA 08 B o
Eepnids aeleliveryjpenerttodhs SIS BSMEIWMRG semide thegislivery
Egg)l | E %‘KL%Q}SF’ e%{gi E}leégﬁ #hbeg@kg %Hegg‘gﬁi%tg% ;I‘f%SS ag e&%&r om
t H@aﬂseﬂhemms the delivarywepgeiheckiodbe Fseebgwipment which
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il et S RS ek G o WA
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d e 35}1 qH)O 3
?r‘lbbgl ﬂ%ﬁ&w‘?{tlﬁe [ nventl on I's A % lﬁfintgt%s T
Sﬂﬂlmmeﬂlt/ anyd alga be e RDPGWAI GA@nuMcaﬂbm\lbeMRvm User
(%@% an t%ﬁﬁ%‘b@%ﬁ%@ﬁ%@nﬁsui a? ed: %g)gg ‘%e?f;ﬁ'?
PoemiHgCSrAL meddSgectivisvenmabidanwaiting inforrh#idoand sendF lbis
Pl BEERRNL G 33t A RLHTRL S R rollt e TR RARL, HRURLR
sends a PDGW address back to the MSC. The MSC then sends a Page message
to the PDGW address returned by the HLR. The Page message may, but need
not, include a Mobile IP address. Upon receipt of the Page message, the PDGW
locates the WLAN/UE and notifies the WLAN by sending the WLAN a Page
Notification message. The WLAN salerts the User Equipment as to the existence
of an incoming CS call. If the call is to be accepted at the User Equipment, the
User Equipment sends an acceptance message back to the WLAN. In turn, the
WLAN sends an acknowledgment (ACK) message to the PDGW. The PDGW

responds to the ACK message by sending a Page Response message back to the
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SMS format. The standard format SMS nessage i s then

sent to an SM5-1IWBC. The SMs-1 WMSC exam nes the SMS
nessage and forwards the nessage to an SMSC. In
response to receipt.- of the SMB nessage, the SM SC

sends a delivery report to the SM5-1WEC. The
SMVB- | WWBC sendb i he delivery report to thei -23 WO
290290099919 PCT/ US2004/ 013458 PDG and t he Rigpnibcdls34ss
the delivery report to the WLAN. Finally, the WLAN

sends the delivery report back to the User Equi pnent

WiBEh TheddPe gtaps the reging eesporredirser atdmptoSivds withalelivetyw!
ttﬁ‘édél’-c%m ov[gpggﬁMgmﬁthgﬂgég)odl nment of the invention
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is terned riglnate SMS delivery with
Ot or y Aspedghthemiyodimendoé thedpvantionprenidesdor the notification
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ﬁmms&fa |a§soemap1§n£m’s e dCommiuRicationsrhetweth VIS, User

?ﬁfﬁ&i ''nto astang %B%%%&%g M&W #Efgfrgd"lﬂgt"fan

fraeoming S FRY seg Gsmetﬂinyns mehﬂe muhngmﬁﬁhﬁt]bﬂ\bmeniih this

Sessa%ﬂﬁtggﬁgﬁ%g[ﬁn reé’oonse mu,@g";.v_vra%fsqnh %Kg‘

sesdhg ePDGWea@Me@doa@etudﬁleaGGSN . VEhy GG thert seridaea PDU

s th pQy t
el G mel e I b W Gloce R EariE by S parif PR il
Wotitfcatich message ming MLA:Neé awtlSntlnde dVibhily §P adijvesst Upon
b t Vi
ABelptlo? pi Pt Niitel R B Mgt g Bl Tocafisby v Qi o
aptifds lenWLAN bisending the STLAN o PHUSN 6ﬁﬁcaﬁ®ﬁ message The
& ' . (Cl r.cui,t : svvlt. hed) cal
FPLAN' 84 G V& Eoiitdiag v 't e lai g ckats
frorDERPRSSird atactztsid a&-vh:e.t Fitha sdikblis ﬂdﬂﬁraccdi:ﬂw 48 User
£ and P- based | i nks 0
Bl PO LR kB BRAR ddndd o Weiprind PanspPapack to the
ﬁﬂbﬁﬁe In Gart, thee Wi!lﬁ(N smﬂs an A0K neesuds té tHePDGOWUtTIROPDGW
' [ an HL In,re is_routin
Rl Bh4E '%"."%%A Sepl b senatng P PG R hacesseee
b@tk toTthe GVEBENL mhmﬂyl,stha e tHane@gEts a1l dr a hértioR@f the
urned b e Page nessage
J"%az’a‘;w% ﬁ*&é@f’%ﬁ% &%1 P address. Upon
[QSB@] pt oA ritndh W}Iﬂaﬂ&ﬁgﬁa intditioRPCWides for the notification of
IMS-based services over a WLAN. A WLAN is coupled to User Equipment and
alsoto a PDGW. Communications between WLAN, User Equipment, and PDGW
are over standard IP-based links. Upon receipt of an incoming SIP call, a CSCF
retrieves mobile routing information and sends this routing information to an
"HLR. Inresponse to this routing information, the HLR sends a PDGW address
back to the CSCF. The CSCF then sends an SIP Notify message to the PDGW
address returned by tht_a HLR. The SIP Notify message may, but need not,
include a Mobile IP address. Upon receipt of the SIP Notify message, the PDGW
locates the WLAN/UE and notifies the WLAN by sending the WLAN an SIP
Notify message. The WLAN alerts the User Equipment as to the existence of an
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| ocates the WLAN UE and notifies the WLAN by sendi ng

the WLAN a Page Notification nessage. The WLAN al erts
the User Equi pment as to the existence of an incom ng
CScall. If the call is to be accepted at the User

Equi prrent, the- User Equi pnent sends an acceptance
message back to the WLAN. In turn, the WAN sends an
VR hent (ACK) nmessage to the PDGW Ther@bibos/o13458
responds to the ACK nessage by sending a Page Response

rressa %iﬁk to the -24 WO 2004/099919 .
EcorRing S ety 4he i calliado beecosplsgatithe UserEmgpment, the

rm@pnaﬁlﬁm&%eﬁﬁw 51;0%48%;@{ % Wiar tfl%t&% the
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MN@@%@S ¥ ASKéneasmh tha PRIGHVi a‘bs P§iWirbeponds to the ACK
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CE thenepeate allorapution of theaforeBguiigned procedme oRBGAG
ahgmgm.ﬁ‘r standard | P-based |inks. Upon receipt of an

incomi ng PDP PDU, a GGSN retrieves nobile routing
i [R088hati oA tenid csehedimentiof theinvanitieg providss fetthetermination of

iR Hefod £G01285 Gvdr G WILAN T AUWLAK '
sends aae PDGW addr egis back ?&o e {%ﬁ#ﬂ#he%&%ﬁnﬁﬁg&? tto a
s ERGW aCoporuniigatiofns betwieom WHAN,AHB, and PDIGW RBGWeastdndsd IP-
rgk if'ca' ssage .
St Bt TSR M R0 T o
r radingtinfermatien ROUseds IthlsmﬁlmnfmmME to fub B[RO\ response
AN !ﬁ AN
t E LA‘NJE'%g PDU % iC a%n'gtgst e%ééséggw ?}1%‘3 ?/@/ﬁ@;g reger ¢§CF
t 'ﬁbe Q§&F @qu lsm Sﬁ%,mvmtetmesge otthe POGW adﬂmn@tgmed by
a- based,se
e ser Vi ?ﬁh S t 0 be accgﬁﬁ%&“a? Il1'3l’?séa‘gﬁs'é']i‘ E’E&f}?mﬁ the
t W Elnglifies the BN by sacliwgptha WhA NesSiPjavitasiesiape.
-t { AN se n an ACK 0
t B TRt e oo T RABRE i e SER 0 s o 51
s@lkiis bybaadetitediot fhieiliE the FFRes fonssccoptasegfessagehack®o the
eat | I

port| on OFQ@h a?oremsnél ongieigbédkgfc{ TPEeR e FOGW. The
PRGN Gspendadr ithe FODSM] OK meashte Ienteadingen$TR200 OK message
| [ Vi ficatko ~hased
JIRE b YBE GRS il SR icp Eppctheyr alOR Bektage
Eyer prﬂéimetwnrk al so to a PDGWN Conmuni cati ons between
%6%] Use rEl%géﬂtﬁggﬁ tI;Weﬁ“ﬁm mb%i\rlxents provide two distinet alternative
mechanisms, i.e., SMS tunneling and SMS proxy, for protocols for the delivery of
BMS across the WLAN. As described, the invention is applicable to enhance the
'LE.B.E. standard 802.11 in the context of UMTS and CDMA 2000; nevertheless,
the invention is applicable in other scenarios as well.

[0020] A thirteenth embodiment of the present invention comprises
providing text and voice messaging to a few mobile terminals operating in a
small geographic location utilizing an adhoc network principal having a simple

=

call control protocol at the application level and which provides very minimal
impact on existing systems and hardware since no infrastructure support is
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are over standard | P-based |inks. Upon receipt of an
incomng SIP call, a CSCF retrieves nobile routing

i nformati on and sends this routing information to an
HLR. In response to this routing information, the HLR
sends a PDGW address back to the CSCF. The CSCF then
sends an SIP Notify nessage to the PDGW address
returned by the HLR The SIP Notify nmessage nay, but
need not, include a Mbile IP address. Upon receipt
of the SIP Notify rressage the PDGW | ocates the

Wd@fﬁ nOtsalél‘a’\rg 5"\\%}5% g%@ nd| A ec{agﬁa.g%@'\'a software-
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AN. In turn, the W.AN sends an ACK nmessage

3G§I95t£rﬁgrdg’\[ The PDGW responds to the ACK nessage by

[008Qahdi ng hlmcamﬁmw“étﬂgrfhﬁtasﬁeesﬁa@epx’e&ﬁkintr@tibﬁ]Qhe!rE@E)rovided a

ts all. or ortion
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wh{}@i,\\&e 1&5@&%%% ld&n n%essage Em gn gtdii‘oingartvég)%gs it atamrrlléég\ellge into a
sec@dripnmat, ead ddiverilpgheueimmittedesidee toxRe WPV ar e over

100GE" A o'z B b PSS R of B el g one B
a mgthet @ep@sndidm wtificatibn nHCH (ﬁil@mtm)trﬁdhai)tcﬁlls&ﬁ/eﬂmﬂbmoupled to at

e SR i R L %%%?%@é.eﬁﬁwsm@mm

equiphient (W) eed spaetgitat gatew?p (IEIHM agdvessandat iiaael ﬂi?cytcr)]col (P)-
. HL Upon receipt of t I e _nessage,  Lhe
bas R SonB8Re & Siiag boatS o PCbS FUFRYINE ARPY routing

- infogrgatinmepoimiveih Abdeipt Sf & indsthihg OSeGHagean iddBieN AN and sending

o B S 13 1! 585G, B ISP Tl P
addtebreidbifEifEnm ﬁ givan PACHE p% drQdSOespagichaskd t«@uh@ ﬁlfoﬂfﬁm,‘ said

t he V\LA S a tQ the
Ml e Bt SR R PRCTiamar P GOk tis SaN By the
idensi§edtiUR gesaoxféivle t@ 0 oS ﬂﬁsﬁgfgﬁessd:ga%dtr@uiyhfg tkeSPEAN with a page
noti%a‘éibx? gn%lg a{1 m%a#WAI\E a‘leertmg tﬂe f]Et I}%heselxli:;te%gg of(géldqgg’osﬁgggecs
call.

[0090c] In accordance with a third aspect of the present invention, there is provided a

_ method for providing notification of GPRS/3G-based services to a 3GPP user equipment

(UE) through a WLAN coupled to at least one 3GPP network and a packet data gateway
(PDGW), wherein communications between the WLAN, UE, and PDGW are over standard
IP-based links, comprising: a gateway general packet radio service (GPRS) support mode
(GGSN): retrieving mobile routing information and sending the routing information to an
home location register (HLR) responsive to receipt of an incoming packet data protocol
protocol data unit (PDP PDU) for an identified 3GPP user device; said HLR: sending a
PDGW address to the GGSN responsive to said routing information; said GGSN: sending a
PDU notification message to the PDGW address from said HLR; said PDGW: locating the
identified user device and notifying the WLAN by sending the WLAN a PDU notification
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[0089] Eleventh and twel fth enbodi nents. provide two
distinct alternative ) nechanisns, i.e., SMS
tunneling and SMS proxy, for protocols for the
delivery of SM5 across the WLAN. As descri bed, the
invention is applicable to enhance the |.E EE
standard 802.11 in the context of UMIS and CDVA 2000;
nevertheless, the invention is applicable in other
scenarios as well. [0090] A thirteenth enbodi nent of
the present invention conprises providing text and

' i ng. ile t i nal ' j
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' W dards.. [ 0090al] . | .
o AR 0 SEF SRy 0588l i s
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identificdnsr flomiceas fo thaekideice vimiingntilgeSIPehlor mat t ed nessage

t he N 0090 l.n, accor ce with a.second. .
0031 L 1° e AhorbaBOO R o bt SGRY ARty DS Bt roviged o
methast foo grofvlingpremination gf BS-bised adriioes @hr CH (AN t@khiinicating with

' I Y, AN coupled.to a | east
ot G 3EPb ool o e SRR R R T i bspiegie WLAN, UB
and PEpGRe aret trer \MlaAlyrd APdbsed lirks,u bcpmﬂi?.mg((j bEallagisle aofeut kiRhiction

. . PDGAN ar.e over standard .i.nternet )
(CSER} To@B 1Y Moo e HiSnBSH wdf 30R8% Tyt R Shigmeton to an
HLE egspinsive @ dnine tocgtBCygisterdHE.Rpioi angnavntiid SIP eallifor BEidentified UE;
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resp6%3|ve to recei pt of the page nessage; and
[00996k i fyi nip abévedaibeMiting SikthasyeaOs the present invention, there is provided a

method employing a wireless access gateway/packet data gateway (WAG/PDG) for providing
short message service (SMS), comprising: said WAG/PDG receiving a message derived from
a short message entity; extracting a SMS protocol data unit (SMS PDU) from said message;
encapsulating the extracted portion of said message as is into an internct protocol (IP) data
frame; and sending the IP data frame to a designated user equipment (UE).

[0090g] In accordance with a seventh aspect of the present invention, there is

provided a method employing a WAG/PDG for conveying SMS originating from a user
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notification nessage; and said WLAN: alerting the UE
of the existence of said incomng CS call. [0090c] In
accordance with a third aspect of the present
invention, there is provided a nethod for providing
notification of GPRS/ 3G based services to a 3GPP user
equi pnment (UE) through a WLAN coupled to at |east one
3GPP network and a packet data gateway (PDGW,
wher ei n conmuni cati ons between the WLAN, UE, and PDGW
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respbfeti O BARE el teeci S By SIS M B, BB o Uy R ot
heagandhto meﬂ’q)adg:t fdn&ansﬁnﬂsiongoaﬂétﬁmzﬂmt ion to an hone

ation_re ter L nsive to rece an
(009 31 1 B R ARyt b et SRROIhY Frstent By on el g ised
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[0099¢t wor k JanccoadaREXMth aeathektcCsmmaptbeatihanod @lansie BrdviRd a
metl\llc\)%AeNmplg%d by a wireless access. gateway/packet data gateway (WAG/PDG) for
providing short message service (SMS), comprising: receiving an $S7 message containing at
least an SMS proxy from an SMS source; extracting said SMS proxy; reformatting said
extracted data; encapsulating the reformatted data in an internet protocol (IP) frame; and

sending the encapsulated data.

- [0090k] In accordance with an eleventh aspect of the present invention, there is

provided a method employed by a WAG/PDG for processing an SMS message originating
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and PDGW are over standard | P-based |inks, conprising:
a call state control function (CSCF): retrieving
nobil e routing information and sending said routing
information to an HLR responsive a hone | ocation
register (HLR) to an incomng SIP call for an
identified UE;, said HLR sendi ng a PDGWVN addr ess
identifying a given PDGWto the CSCF responsive to
the said routing information; said CSCF: sending an
SIP Invi te message to said given PDGN said PDGW
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o 4 B S e FOTBRSSRGY GRS » BrD e cP S e Rl
‘opematipg mwaﬂlah)geagréﬂﬂild‘ @ PhdER Sch RPbaAR teMRalTRS SRR rating condition

n t .sai d UE, sin a short nes e
renil PR AR B ki T CORVES Reramsishimods Gps and
a semgrhtmnbpfegen(@ﬁlavemd%lsﬁ&ls ComB of §h1cﬁﬂd£1fé&§nrﬁ1§@aiesuous of

enti.ficati.on and .short

ocol i
senfih ufE Qe Eaﬁ FHEP TURPEF © %§Rﬁ p)termingl 5 Wi g @sffarmfsngrea
comgnisifitsRinnRfAid gREGnh@barbf Tdbile tetyinhiB Y& detérite iRbay one thereof
ne e rec d fromsaid SMAL;

S sive, to. the sa ei
is i ool e $eiing GFORY RO E?glﬁﬁéatﬁéﬁga@w%@m%ﬂ 9 Pgfigr mode
statish eeckildp Ilservicé prysider; I’cteﬁ@gi@hﬂmﬁlﬁ:aﬂih 190 we @Hla%ﬁ&ﬁ&ﬁemunals of
manage aid SM | ayer, responsive

er
Saldt%‘“ﬁ’a SFléd(’friﬁ %ﬁécsl\?gﬂé?rﬁ’egéﬂbae ‘sppianf PP EoOwonyeyi ng | P
[OOSdm] a andmasvcoiRaritadi@ at DuAken! Bpb@ Y2 the Pstef dindlerkibn, there is

prowé‘éﬁ an’apparatus for managing a messaging capability among a limited group of mobile
terminals operating in a small geographic area comprising: each of said mobile terminals, to
send a message to a given number of other mobile terminals in said limited group,
comprising: means for scanning the mobile terminals in said group to determine if any of the
mobile terminals in said group are transmitting; means for seeking a service provider when
none of the mobile terminals of said group are transmitting; means for setting a condition

register to a master mode indicating that said one mobile terminal is about to communicate
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responsive to the nessage received fromsaid SM CM
| ayer, encapsulating the | P data and header into an
i f packet for transmission to a network. [0090i] In
accordance with a ninth aspect of the present
invention, there is provided a nethod enpl oyed by a
UE for processing an SMS nessage received by said UE
conprising: said UE having: an | P |layer receiving
said SM5 nessage in an if packet format, extracting
the I P data and conveying the IP data to an SM CM
ive to .said.l P layer, .
with BB el SH DY Bk TPRETRe Foryoni GiRR gl v novit
terr@halRf sauégmupsandentans feradeodifdvh Ghds@t ko el tighile @érAynals of said
gro otocol (RP) data and nessage reference (VMR) data,
‘oring said MR data and transferring a short nessage
[009P@bént i f i Erac¢BlAnke withiadifieert dspept afiitle pesenf AntionSBEY isGRovided

o 404 A R s B Pt 1S e
opegati r range Siteret h eratin
cinh&gglpj ?t? E/mhﬁﬁ OJE& ce S pl ha? ﬁ?m?mg?%@ e

? a emg set %ragl{ls 8‘3@“& ?TEGPT%%“ a master mode

I nven e re
statequld@yse@n&byoruhtwnn'qiresstugms ngdt suvay, /epchdf iid dabie termmals

for rovi di ng.shogt
Wh%s{{%%c%fvn%%ls SH e tedlowgnd’ 9;@ ﬁ@gﬁf@z %’Bﬁf Savi ’P@ald
reglaus. firthas cormns&gsnpalts)d'yr faaoming smibives auihba:; of&ﬂdﬂil&@&mﬁl@ls to
det&t%ing i A\G dhE Qﬁ%\( s 1nq errr%%sttqulgoéls ,gzlg?dagls Xt r 1%%% 8]}%&“ register at

_encaps atl ng e rerormnma
saidomotmwddé tefrhiRl tb maaster matﬂlﬂstatsﬁ nehnsgod deekifn s aqeiot ploeider; means

L e R L T e
sen@ingd wyseey the nWAdc Félﬂﬁinhksn)fmcbgmﬁ ng an SMS nessage

003519 "2 08, R LERho LT b s povies
an gmstaiwafor emnagiogl roemmu(lila@t)qns fatoig akdlalURrour M &bBild tdh@inals
ooy it SR8, WL RO M Rl 1o
conmfiBiicRing Wﬁhliadseﬁhkd?brovgemmdabthérglﬂ&npla@dﬂrgj fiad ipRfform having a
iR SRR 5T e Sat e SPBUBURY Y sk esieid uRvere
sectiont saisl FNMN eatstpeompﬂsfmg hiEnknasgdrtmddodepntided hierfabefUs) litked with

sald%ﬁéﬁe\garg F'or entte I&g g ?%ang S&§ 10}}6’% gu].%é)g?ﬁsaﬁ‘ﬂ?%fn g‘&ﬁ%&é&‘ lno’lﬂl t

"marlag)erame;dum brog&mm ambxmﬁmmmﬁtgrrmﬂ #id Nghmmiigeaihy $athda service
8 oo ter

es 0.send message to . a
P“"%‘f’& Cranlaiviins FE%S%H& EEPEEIEE M AGECEPASGRERS i ¢ ed
: [OOQj)qbup slnmmm@cé heith Em;bd'elnﬁzeﬁ Qﬁp’ébtnéﬂ thel ples®id hvEHtOHPHER is
ermn nal sald group
'pm‘g\(r?eg a eta?}dst?f tdfa]f%ﬂng g?@% Wﬁssﬁge t8 an ﬁr‘gﬂﬂqgle éﬁmpmsmg
sendigna SMIS trlessagaotyi 4 BoRPeriepi-a1R sstindd 6 iU @ DWI.AN: 8ending the SMS
‘message to a SM-S8C; the SM-SC forwarding the SMS message to a GMSC; the GMSC

interrogating a HLR to retrieve routing information to the UE; the HLR retrigving routing

information to the UE via a gateway and sending it to the GMSC; the GMSC delivering the
SMS to the gateway; the gateway reformatting the SMS message into IP format; the gateway
delivering the SMS message to the WLAN; the WLAN delivering the SMS message to the
UE; the gateway sending a delivery report back to the SMS-GMSC after the SMS message is
delivered to th¢ UE; and the SMS-GMSC sending the delivery report to the SM-SC.
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transmtting;, setting a condition register to a master
node i ndicating that said one nobile termnal is
about to communicate with nobile termnals of said
group; creating comunication links with the nobile
termnals of said group; and sending a nessage to the
nmobile termnals of said group. [0090n] In accordance
with a thirteen aspect of the present invention, there
is provided a nmethod for managi ng communi cati ons
within a small group of nobile termnals operating in

mal | geogr aphic ea rein each nmobile term nal .
[002%{ an o%le ra‘gcpﬁﬁ&cec‘g it %Q&GP Pt é’? R Prepent Lventipny, fhere is
progiffeheimathod éir delivesing KRkt @LddE kéroide (SME)RPEsEHE BEigidated by a UE

t no t at and second condi ti.on _

oo PR TR AP R v SRl it Ba et to the
Wity mdriahlshendga_stj:ct thid snettod clslﬁplﬁbllrrgg ;m;_agﬁamg fn &Mﬁ!n&é@ﬁge inan
r ile termnals wt sal eogr.aphj c
i TRl PR BT g s Sy PG ABPE AN e wran

sendinpible SMempdsaglts a paledst eepa@ay foranying fie: INMSIWRISC; e SMS-

LRt ter e, setti cagndj.ti.on regi ster at
S AL B SR B e S BRSBTS oo
the SMSKIWIGSE; the SVISSBVSO sendiaty the deikiyigpoeQb M takdhl; Qe gateway

| .1 h the nopil rm.nal s of sa d _group; and
senh AR il LedSs BRI S S gdfis By s R0 iy Broor o e
UEgroup. [0090n] In accordance with a fourteen aspect of

the present invention, there is provided an apparatus

for managi ng a nessaging capability anong a |imted
[00ydoup of nobi BRIERBESGRIATEONOEITHE DRAWING Syl |

ogr aphi.c. area. conpri sing: ,eagh of _said bi _
[OO%r i nalh'is:l',JLe %ngm%’sogn‘ﬁ an%;bga‘éeém%’&dare@%nmg&%“l@ﬁowg figures
whentil Bke elohknksart dosignatad By lile afdbslinhdrivide@cha@é8Wad wherein:

_ npri sing. ,me for scanni th bile termnals in .
005G gr oLler €SS RaPiEp RITRET A SEhyocil jfesmary g imglementing ciruit
and tpecket svalching in thatwhteyt AUIGRRarkdrGEM REthvbikng; means for

eki ng rvic rovi der.. when non f the nmobile.
100 4ir m nal @GZ? LE g‘“gﬁt&?ﬁ“ﬁfi?g{%ﬁfé?ﬂ& ?"l“ﬁga PHRE s SMGy delivery
mechagtitn ogpr a GPRISAInd GSM-edueipedhdworlk0 a master node

indicati hat .said one nobile term nal .is about to .
[OOdcs irmuni ca e5 lsz%éatwtftﬁg’r%ﬁlﬁgémtss‘?lﬁ% frathe Ryfor (P (1S Paging
proqedan v @ IGRRSemt] iG3Y-equipped ha &bikaRink ke Gbiptdlodohe nobi | e

r m nal,s -0f .sai roup; .and nmeans for sending a .
[Oogrissage }EQI PR ﬂ%%%fméﬁ%e? ATTAE SEttpg farth; agpriog agg (5 (GSM) paging
prode@60 0w alGPRSCMO GEdhegmiphed het@oikivking @it "asResbcopf t he

esent Jnpvention, there is provided an apparatus for
[OO%n agi hg# I@%nﬁﬂﬂ‘%aﬁ gf’f‘% S\tﬂ"‘ftﬁglgrfgaﬁr%ﬁmr@r @EPE Bpriqig (FERS
netvtogk-imitiveddServive esqatkst phetdared. region of limted range

erein ch, nobile ternm nal conprises an operatin
oo vt T Qgil%tae bbb AAGEB She¥ineh HgvalelV L AN-AGPP
intefviorldhg archittiiedhat ublife® P GBRAL1 VAL AR HcBéss Moy St at us and

secon opdition representing a slave node status,
[OO%Ji'Ch of q:gél %3 gpq%ga{egt}l?ﬁiﬁgq%a}lg showing a WLAN-3GPP interworking
architecture that utilizes a mandatory WLAN Access Gateway.

[00100] - FIG. 9 is a hardware block diagram showing an architecture that provides
home-based SMS message delivery over a WLAN using an optional WAG.
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when desirous of sending nmessages to a given nunber of
nmobile termnals within said regions, further
conprising: neans for scanning said given nunber of
nobile termnals to determne if any one thereof is

in the master npde; neans for setting a condition
register at sdid one nobile terninal to'ndster node

s weq0mpans for seeking a service provider; pgRaRS004/013458
for creating conmunication links with the nobile :
termnals of said group; and neans for sending a
meé938d t o FHe thﬂl@rlgmlﬂbm&mmmhdwi;lg@nmc]ﬁ%aﬁﬁ]that
I dane ' -S|t t of th r.es .

| TR S ol dBtick o8 WERG polled HEnRPS Wac in e
meetadtgf GERWAESMat i ons anong a small group of nobile

t e Al S r1at:] ighin a limted.range, said
ot O, o, FRE 1R 1 REa o) BoBrmy ook 5B P Broniit for wrAN
c orMiSThesagaigrminadtion vsingudiceet geliverglar conjuatetidrheith lainkptional
plwif@rns; said platformhaving a middleware section;
a personal messaging network (PMN) entity linked with

sal0d0dh ddl . 42 isedatiadlow diagrhnPbdttiag firth/a proc@lurs for WBAN
i r.. modul.e; a user interface (U ). linked with
s s TRARHE PRRMSS uSpi Pk dliFen i ion it S matdatory
COWWGBI | i ng operation of said platform said |ink

; I modd- LoV di neans for,..scanping faor apd
QTR ot e AR Al Bl B SHBE R ot paior SYLAN
e S¥MB mesbigegennination asing antifivitidn-ikisb@delveR) inRonjunction with
tearnrr(i] rHaoI S Y\{QQQOQ]‘ I n accordance with a seventeen

aspe cl)]1al I"]&e‘present invention, there is provided a

ne0heE] f or HE. iltméﬂngaaloﬁld i gf@&swﬁngﬁr&dﬁoﬁé’d@ﬂﬁi,g N
Vi P. conprising: sendi n SV sage by a 3GPP
RS resERrran witnooalon Rageddntarsin coNongien with a
mapsadptoitydWAGSM SC; t he SM SC forwardi ng the SM5

eto . th C Jnterrogating a HLR to
- dPRgdy mﬁﬁﬁ%c oot A HAETRHCSURE (2h 14 procedure for
I girotessing gnlintiniing IP-enéapsaRtéDBMSAnbdiagd frod adWBAN using an

gat ewa sending it to the GVSC, the GWC
déP \?Egliﬁg‘?}fhe SV to the gateway; the gateway

r d?m'nat t idrlget hies ﬁl\/Btcrhm%aﬁe didphr@m| %t&ﬁ% hm&hwdA ?oc?%ure for -
at eway. del.iver.n e e to the ' e

VERRTHPF B iPHGPRAP SREPTRB AL M meee fom § FELAN tsing a

gahawhiyoryMAGNg a delivery report back to the SMs-GVSC

af t he ssage.i s elivered to the UE; and the

SVB ElsC sglr\@r E’émﬁigﬁd‘éﬂ‘#gf*‘;k %@%ﬂ% shayipg,an ayphitectuperthat

[ @880a nandatieg WARBE providel WRANSSGPP %b@rvﬂﬁﬁﬁ%tin €he Edifext of

prgﬁ__}@hshgventl on, there is provided a nethod for

deti a short nessage service (SM5) nessage

ofogat ed BIE. a8 id harwhrd bk (19 3o GREwiR! Wi kS hf%reen

arﬁgl b ﬁd pr ot octgllp, erein the UE is attached to

t fra® gmam and f?@%$é&’lﬂéﬂ}' t he method conpri si ng:

t et 10F pr OWIGH N9 BNa e TRSS A@radl Mtting MrBl R€brocedure for

Pr ot ocol, ssage; the UE sending the SMS nessage
t SRPRANGH)E #{E)G?ﬁto\m uipment over a . g

[0111] FIG. 20 is a data flow diagram setting forth a procedure for the
-notification of GPRS-8G-based services over a WLAN.
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S

sendi ng the SM5 nessage to a gateway; the gateway
forwardi ng the SMs-1WHEBC;, the SM5- | WVBSC f or war di ng
the SM5 nessage to a SM SC, the SM SC sending a
delivery report to the SVM5-1WEBC, the SMs-1W/ESC
sendi ng the deL'i very report to the gateway; the
ateway sendihg the delivery report to the WAN, and
tYHR 200¢/8099%endi ng the delivery report to the PUEWwS2004/013458
[ 0091] BRI EF DESCRI PTI ON OF THE DRAW NG (S) [0092] The
i@\lf tion wll now be described referring to the
f8HEwi ng ¥ Has a Gata fawdipgram eetting ferth arprocedure for the
destifméne 6 INIS bkl AHIBAWER] Wadesi anat i ons and
wherein: [0093] FIG 1 sets forth a prior art
dPLHt ect K 2315 gy datrrilow diagraareetting forth mqupeedurenfir the
RRskBlatWok Bl L sdrPiReL Rl X5 @ GPRS and GSM
net wor k. [Ogggiiﬁgl}%s 2 1s a}gata structure di agram
d8134Ing f FHlih 23 ilhrstrstess simplornatiel ifaareiworinfotruppenting GMS
HvEFRG.and GSM equi pped network. [0095] FIG 3 is a
data structure diagramsetting forth a prior art CS
(BE) pagili§- 24 pthe\EMS profRpRsghitecB8anGEMIGERS.
rk ug . 1 S8 .
116" K USHRD 2k ifusflaE: @b %&Ce%bfoglﬁg%%,%ME tindling stwing

ata structure diagram setting a prior
taspyotenel N@lteﬁmt%a SMS pnaeling BRRS coniexiCEMhenvieied
rk usg 2 M Fl.Gs. .5 and 6
O o arp e lftrdls SBEOLRRSy shsaL e i fftipeie
Eorsin WAGBPE: (wirelesst asdess @atiwey/mekpialta pateeagl); fesmobile
I 7 is a hardware bl ock di agram show ng a
novel WAN-3GPP interworking architecture that
10118l zes G AT Blvatratis e vessge Eawermpende) @ Ofhe Rthile
Qeﬁnﬁnﬁteﬁﬁi\ﬁ‘ﬁ&@e bl ock di agram show ng a W.AN- 3GPP
I'n

i nt er wor architecture that utilizes a mandatory
WRIAQ! Acc eﬁg@@ BluatratdsEMS Oinoelify, showmgd EHRmoinWAG/PDG,

hadr ' architecture that provides
?%%gtﬁdgggog@g%ﬁa@g‘g)e&%‘él ivery over a WLAN usi ng an
d@A0bnal WAG: 22 sBLR0DeRASANLOsdqGa ddFR0ME MDA I4ED
1] F ' r.dwar.e bl ock. di.agram show n
1R ot Ere T BeDBlGANE, Rl T e eniL )
0NN us FiG. 81 iustmtear SMBAGtorn] aihdritectont fox ISMS proxy as a
%’&h&@ﬁ%@dﬂ t%@%@&]eiﬁre tioh! 'S @ data flow diagram
or

setting a procedure for W.AN SMS nessage '
10423 nat | HHGEsIFag32Yi iflestratdaletaikrof the SMB Droauyaif figarad.t h
0128Pt | ONBG. 33 illustrates MO IE processing in the WAG/PDG proxy.

[0125] FIG. 34 shows the message flow in WAG/PDG SMS proxy for the
mobile originated case.

[0126] FIG. 35 illustrates MT IE processing in the WAG/PDG proxy; and,
[0127] FIG. 36 illustrates message flow for WAG/PDGSMS proxy for the
MT case. ‘ ‘

[0128] FIGs. 37a and 37b show examples of a piconet, Figure 37a showing

a peer to peer communications mode and Figure 37b showing a hierarchical
communications mode,
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WAG [0103] FIG 12 is a data flow diagram setting
forth a procedure for WLAN SMS nessage term nation
using direct delivery in conjunction with a nandatory
WAG [0104] FIG 13 is a data flow diagram setting
forth a procedure for WLAAN 1 SMS nessage term nation

" using notification-based delivery in conjudction with
anVBpUMENE® WAG [0105] FIG 14 is a data f| oRCTUSNL0TBLSS
setting forth a procedure for WLAAN SMS nessage
te{qm'%ﬂati on_using notification-based delivery in ‘
coffitict i onfid-t38 showspd digtaled Wexe of [a0neyagte fpxEningb upefubin
dadeReribinmwaGudl LARIE AT epdildyh @ procedure for

processi ng an i ncom n%gl F’I-)encapsul ated SM5 nessage

fri9FPY W ANFIGS; 3Rp-284 shopr deselapmenial vipws epefuFin@xpléning the

2 idaladcHib wdloIPEARNERICAESRY fOrth a procedure for
processi ng _.an i ncom_ng | P-encapsul ated SM5 nessage

f B8 W ANYIGS; 403 and 47 Aeeflast divgvamsisbowiig firther detailanf the
hé}frﬂ%@ﬁ%véﬂv%oﬂ#i@%‘e@ﬁgéﬁﬁdﬁ ng an architecture that j
G

uses a mandator to provide WLAN- 3GPP i nt er wor ki ng

i 01 contdG: 4bi a@mﬁm\ﬂi_agrpmms]plfr@nmvuidl ia integrated
VR doran sty RANEIE IR b Gl VEEE agh 1o

ddngarny wassaeing fane sorall grgup of wersmoparetivgim e simoull geographic
angaupsi Nng CS calls to user equi pnent over a W.AN

[0111] FIG 20 is a data flow diagram setting forth a
procedure for the notification of GPRS-3G based

TR bR B g PRt evpoppamNT(S)
diigdhm seFlGitis potmplifiedhlekdirgramsbowingen illustrative WLAN-
D8 Ly B ek B4y
préb Eett WEANGVE! 10§ is cewpled i & nstoVLANSadeesambtw e/ 709e SFirst
OVAIAN alfeblNnetwork 709 may or may not include one or more intermediate
networks. In turn, first WLAN access network 709 is coupled to the Internet
and/or an Intranet, denoted as Intranet/Internet 701. Similarly, a sécond WLAN
UE 707 is coupled to a second WLAN access network 711. Second WLAN access
network 711 may or may not include one or more intermediate networks. In
turn, second WLAN access network 711 is coupled to the Internet and/or an

Intranet, denoted as Intranet/Internet 708.

[0135] First WLAN access network 709 accesses a 3GPP visited network
718 via a WLAN access gateway 717, and/or optionally via a 3GPP AAA proxy
- server 720. Communications between first WLAN access network 709 and
WLAN access gateway 717 uses a Wn interface, denoting the tunneling of data
through intermediate networks. The link between first WLAN access network
709 and optional 3GPP AAA proxy server 720 uses a Wr/Wb interface, wherein
Wr signifies wireless LAN authentication (information flow to 3GPP), and Wb
refers to wireless LAN charging functions. First WLAN access gateway 717 is
also coupled to 2 PDGW 719 which, in tarn, accesses a PDN 788 over a Wi
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[0114] FIG 23 illustrates a sinple nodel of a network
for supporting SMs over WLAN. [0115] FIG 24
illustrates the SM5 protocol architecture for

GSM GPRS.  [0116] FIG 25 illustrates the first
enbodi nent, SMS tunneling, showi ng the protocol
architecture fér SM5 tunneling in the context of the
iViQaMpears [0117] Fig. 26 illustrates SM5 t%iﬁhézﬂﬂmuss
showing IE (information elenent) flowin WAG P
(WI rel ess access gat eway/ packet data gateway), for

ce, denofingacsess /i packed ﬂa@] nelkGik. zypudnlampnnm proxy
ed

f bil e
é%%‘%&%éﬁ%ﬁé%ﬁﬂ el Bl ol ezp fftetion,
bowm@s| CGw GOR R22)\a@ePBAVE iftorfadehdermbiniz] echargﬂﬂgrg“alt@ﬁay
(mchgﬁ_se [0120] FIG 29 illustrates nmessage flow
sequence for the MO case. [0121] FIG 30 illustrates
i @136hat i ofbeprulc Wi gecess detwslt 7EN Hédessen PIYG) 724 of 3GPP

D

1 gheFb i b, PR 5B SRR, BOLOSSL AL S SF S G

proxy as a secon
i Wisttad inshworko 1233]0%&1 £3Vn 3darBaHwhidhy ok debailddtiniréia Wffore,

NESEP B HRE Btnciine o i Comppnry phinpegie mefiprls) HRRET 165

slioksd thmesageezf ﬂhawbommm&m@fa@éﬁ,w&&hntm 786

S Db A5, FEofCOammBaeerk 2y PORyAE. B T3y e

3B 4 3GEB Ak wxyrwsag@afoivm Wm mMﬁcBm,EHGPB/AMl fproxy

%ﬁg pi congfl'k (L ]S%fﬂg’ %?g??g’\%gﬂ%w%‘? ’g%ﬁ‘}rgptl“’l‘k 713

commnanWeeNb ml%rﬁaﬁedéesaﬁﬁed:algi%e 38 SAQWIBLY Server 726 is also

A5 0b0 R o BB O B8 s ehecipenceraer 615 a0,

N

: vamfz md €t €CFerdi tﬂ‘HéhﬂEBfeMeeh mcmmmkwm)

PT};_) ca(gabll 1301.FI GS,. 39a- 394, showis.
eve oprre PR SRE 2y gf’ﬂ e FRplRgepffeonline charging,

whereas the link between HLR 732 and 3GPP AAA proxy server 726 uses a
DYGr' interface (previously described in conjunction with FIG. 1), and the link
‘between HSS 730 and 3GPP AAA proxy server 726 utilizes a Wx interface for
implementing authentication procedures.

[0137] FIG. 8 is a schematic block diagram showing a WLAN-3GPP

- interworking architecture that utilizes a mandatory WLAN access gateway. FIG.

8 is substantially identical to FIG. 7, except for the addition of a WLAN access

- gateway 800 in the configuration of FIG. 8. Second WLAN access network 711

accesses mandatory WLAN access gateway 800 of a 3GPP home network 715.
Mandatory WLAN access gateway 800 is linked to PDGW 724 which, in turn, is
linked to WLAN access gateway 717 of 3GPP visited network 718 over a Wn
interface which, as described above, signifies the tunneling of data through
intermediate networks.

[0138] FIG. 9 which sets forth a novel architectural approach for delivering
SMS messages to WLAN users and is specifically directed to cases where home-
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hi erarchi cal node of comunication. [0131] FIGs. 40a

and 40b are fl ow di agrans showi ng further details of

the protocol overview of Figures 39a-39d. [0132] FIG

41 is a sinplified diagramof a platformin which is
integrated software architecture providing t he met hod
a&?ﬂﬁ tocol for voice and text instant nessaging for

{409 %up of users operating in a snall gBCHYSREH/AII458

| ocat i on [0133] DETAI LED DESCRI PTI ON O: THE PREFERRED

E 0134 FIG, 7 i i ed bl ock
d F‘E%%ra am s h ovm av%dlef!l’ssﬂddisﬁ?g W_‘%I- coess gateway) at a
[ &&BBMhdangﬁamﬂhutephum? th?tggiﬁftggsggam@nmjanﬁhémus.
) irs is coupled. .
| SMSCRMS TR A0 (oo mctiiee raee EriPRRY RS EEkbing
neyskemk iﬁlﬁﬁwmgtamemge rs:ehudt;m Séﬂtdf f&r?vxar[ ARPM% -GMSC/SMS-
[ | e n turn irs access
| SIVRESEE Ao, iR (ooncmier einis o it Sogsrfiaiovent typos of
| tterfaas, ﬁdem'btue&f% ;beiawmlévb%ﬁ tﬂmﬂoﬂ% (sjﬁ\xﬁmwms
coup] e 0 a secon
“RRAER 0 i ool o iSibalibe eiidar GE VA Guch AroPVIGS forminating a
neall fromnthy B-‘EGIN)I goed tiiougL golewD 6 obtalCTHIBGLBhE mformatmn
netmora h* econd WLAN access network 71
gt % sohnlete the enllon piRerd kogn s MABKUE nseb e ék "C"
aintérfiideafoR tthid parpees. 708, a1l ptithafl, billing
Uﬁ%ﬁﬁ%@@@&g > sses a BGS%QV?E*iE%ﬁ?gtmork via a
BERINA Aot oall oartes. 4 504 bintarfaps pperatestetapen
Amﬁs%‘msmsms@ 202 ab® R BRISHET 060 THtRRLYEE Bsdd tﬁlg iiwfaP/G
Q&vaﬁx?wg rk, 709 and WLAN access gat eway
| sgibey wprmaatipny reing miveationgunstatelprogedure.
tm dugghmtatf@wreﬁbratee Peivesd lsvs-BMstisMs- PR MR N0b 4l an
709 and optional 3GPP AAA I oxy

IR0V S8, 0 The Ut intpiace, ieterpnstia s MO wod 1s wied 1o
Séxgﬂduﬁge&ﬁtﬂ\&'élﬁdea%&h&ﬁﬁvé&%e@ﬁgéﬂ £P4d BBy MSW&H@%L%H}&

f|OMIH§H§££¥$ and. Wb refers to wreless LA
¥ PE’(“"W_AN access gateway 717 is also
qOHﬂﬂed tQ&ﬂDRBEM%Z&

ouer a0 S0 v%%%%ﬁ?o%%léﬁé”%ﬂ%%%ﬁ%@f@%
.’ﬂ Stacg pees the /R profesal ggemumwmmuon
Qﬂth@wm aﬁcﬁﬁ’PﬂMﬁaﬂ&@ﬁem §§£ﬁée§ubza%érs £ uﬁgfr?ge fused

alkdsg%lltj{ 108 ?ﬁtdeSV\(ls‘?byN 1(]5)‘:a IThe(;o(}g't' gnci);eracenigtercoﬁnects two
VLRs of different MSCs, using the MAP/G protocol to transfer subscriber
information during a location update procedure. An "Iu" interface is employed
between MSC/VLR 108 and a UMTS terrestrial radio access network (UTRAN)
110. Messages exchanged over the "Iu" interface are relayed transparently
through a base station system (BSS) such as BSS 112. An "A" interface operates
between MSC/VLR 108 and BSS 112. The "A" interface manages the allocation
of suitable radio resources to the MS’s, and also implements functions related to
mobility and security management.

[0140] Terminal equipment, such as TE 114 and TE 116, may be coupled to
- mobile terminals, such as MT 118 and MT 120, respectively. Illustratively,
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shown as C-Gwv CCF 722, over a WE interface denoting a
charging gateway function. [0136] Second WLAN access
network 711 accesses PDGW 724 of 3GPP hone network

715. PDGW 724 is linked to WLAN access gateway /17 of
3GPP visited network 713 over a Wi interface which
as described herein before, signifies the tunneling

wb 20tae9idhr ough i nt er nedi at e networks. PDGW. '
linked to PDN 736 over the above-described W Sa0b4/013458

interface, wherein PDN 736 could, but need not,
dahﬁiﬁdahﬁnﬁﬁéf&e&fﬂié@ﬂé 138, Mnd 88 MTPEW, ié?cfltak aﬂlﬁ&%@&

WD 3 pr ox server 726 over a \Wn i nt er
“%Péﬁﬁﬂ eopupuripates with YRBAN: 14 03enms HAL

mﬂm}m@ @nd MT Yﬁﬁoﬁﬁnﬁ%%eé’#&h%%@ L) A‘"[ﬂl'gmtéﬁ‘rﬁ% yy"
Wb interface described above, r oxy server
7‘2‘%‘*’1@ azo¥r-theraly jaterfage &rraxrmnemammﬁtlenge

e WO e e

Bhe, 0 88 Y&, &weneﬁf@rame@vmeaW%rmmrmmu

45, s mg%dﬁbgepp Aﬁ%ﬁm?@%’g 693 ISDR LAFS eiialafie.

&} t ace URAN 16115 eourdedsforS G 10Grusiog pu Ml inderfasetwhich,
& previduslyondniififd bk aghely réﬁ%‘e?%of Bt?: ok t@é%Aages

roxy server 726 utilizes a I nter
ﬁ Eé'ﬁMeﬁ RAQB eediancBivim BSE Jd8d v 6" n{ﬂ@maq mléh@log&d
b&twae i g;ﬁqﬁpg
|nter%$sgﬁglﬁ?§ﬁ?rge%({éuﬁggﬁﬁb Ut 11 zes a rran a owips"f
difiarent cMSCs, gaing khg MAR/G pro@etldo dansfenstubsribyr information
&2 16catiod QplkiC prdoed BRECRE li0Lald a2 UL Bl 0l Rl h

access _gat eway in the configuration-o
ewwmnnmtm MB1 Subwsibes mt‘arxdaﬁcnr ys also

MkANAEE ] o Bloodit el fsifi WBa R4 O

Mandat ory W N access gat eway hked
o] intpriaes. The 1GR" interface nks MSC/VO RN itc3ESN 1ge;tthwg:yr

thdehrioh odL S A A NI 102 e Byl o NSRS S0

whi ch, as describ ovVe, srgh i es

vkh 2 (eateway ﬁ‘rPRS@ppmgo@)eGﬁr 122; ithe "G i8R} abd ak<BGSN

f i h
) RO ok nd 10 M LGP T s 30 R PN 124
cgpelerd f"'Pg'Elg]i%’ directed to cases where hone- -31 f |

[0142] SMS-GMSC/SMS-IWMSC 102 is coupled to a PDGW 905 over a
"Wd" connection. PDGW 905 also communicates with PDN 124 over a "Wi"
connection, and with a WLAN 908 over a "Wn" connection. WLAN 908 is coupled
to one or more user devices, designated as WLAN UE 901.

[0143) Refer now to FIG. 10 which sets forth a novel architectural approach
for the termination of SMS messages using a direct delivery mechanism and a
mandatory WAG 1000 in an interworking WLAN and GPRS/GSM system. FIG.
10 is substantially identical to FIG. 9, with the exception that an additional
element, WAG 1000, has been added to the configuration of FIG. 10. SMS-
GMSC/SMS-IWMSC is coupled to a WAG 1000 over a "Wd" copnection. WAG
1000 also communicates with a PDGW 905, and with WLAN 903 over a "Wn"
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- stoathoWLAN 983,(Pisapd dhe

WO 2004/ 099919 PCT/ US2004/ 013458 based SMS delivery

is provided, and use of a WAG (WLAN access gateway) at

a 3CGPP hone network is optional. An SMSC 100 is
coupled to an SMs- QGWBC/ SM5-1 WVBC 102 (short nessage
servi ce gateway” nmessage switching systeni

i nterwor ki ng nessage service center for SM).

SIVE? HHEEPURE- 1WWBC 102 is equi pped to oper at BCTH/SEI904/013458
at least three different types of interfaces. A"C

interface r bet ween HLR 104 and SMS- GVBC/ SM5-
| wxﬂ%‘c‘}e‘?ﬁ% Oﬁi@ﬁf g‘iﬁ" 15 pnlad o qns r spare uawr devicessdepignated as
as WIAN/BE $010PDEW 905 domfiiinlcatds A BTSN ST Ner 89%%" connection.
th ﬁ‘?]hagficg to balnthlerou_tln i nf ormati on
re[ﬁﬁl ed to \Qﬁé‘f‘? t?’ gdove *&"‘HPS\:‘%%‘E‘I dqliveving slata-based
MARArGicksSoves @OWDMARY cdupted §6'onel dHiBdrb BGPH @videlb§ encapsulating
put pose 0, e, M5C may. optionally forward b|fa[in
a2 e 1 et Pebrelivatiog the trtadp the TGN A Thednto based

i NéeRvitOEMP. EM-86 100 QMR RGs 2 SERISAGREASINE1) éé%k%fsc?@ﬂm

a . Interface Gd uses the MAP/G proto

t :@ﬁ@g wgb ?&H“%’o &pndsn £3r AREYRBAKJ(§24hg and | routing oinformation
UpskitzAnidE Q6 CHS hfdss rEirid 9 RANR

SI\/E%%VSS/ SFl/E- I vwsc?g%g‘%_rgtrﬁdvg% %«?\/SQ%R\%R 10%.6‘§ _ﬁ,%)}."%ﬁDGW
i rft s§dgry ﬁﬁMSGB?ﬁ?§QQ§I@M@§W4K$)u%€SMS message is
e XRREBg PDUAY D05 £ tvBI Bl Rs PGS The RELWEEH P?%?W&ss (S4).

| ayi ng NBC the MAP/F,
’[\@%%g?fj%%'irégna 5 ngélgn §°fgﬁhi¢b@m\&5\iﬁﬂ> h®@elivered,
nidlrEfott4 iSMS | 156 S At e BR/
Zxc ang |1r:15f%Flrr%VtIS| g{r%ﬁ egtﬁg)d to t%tgﬁaocatﬁgﬁg%%ﬁ?ens o)
MERLTEReT theeMPamatiage e VORANRI3SEB) cWILASY S0Rserds the SMS
I rﬁ@rsaéggegﬁ thSidesRted WEAN BT dtﬁ?é%!—tﬁa \A%l%v%%gaggﬁ'& BRw 905

The " interface interconnects

diSPRYy & erigpaessage; o SMHC 1APrE thedibB d04((86A) amd ther SMS-
S (S C/ShEs-TWME@ 1 oRtdgl). during a | ocation update

proc Eure. An "lu" interface is enployed between

VESHBE R 10878 reseiph/pts the S mesenge e povtiere $lereof) at the
N edanditied HTDMIE lel%mgﬁe%?mﬁ&ﬁwﬁ{e U 901
interface are relayed transparently through a base
hﬁ(ggmagsmgg@gemthe&'relayteérﬁm dhe

ONELAN T 905l Wae PDYSSH(SH), 505, ﬁ@%}%fe%s%t%%%%ﬂ%.é | C/SMS-

ig@g&éace manages the allocation sul e ra

r @102 (530), prd Hense framdhe SME-GMBCENSTWMSIG 102 to tise SM-
r gbaipedsip. nobility and security managenent. [0140J
Term nal equi pnent, such as TE 114 and TE 116, may be’
C bq t oFIG. 121is a data flow diagram setting forth a procedure for WLAN

- SMS message termination using a mechanism known as divect delivery

-~ employing a mandatory WAG. SM-SC100 sends an SMS message to SMS-

GMSC/SMS-TWMSC 102 (S1), which sends an ACK/NAK (S2A) to SM-SC 100,
- and yetrieves and sends routing information to HLR 104 (S2B). A WAG address
for the SMS message is identified and sent to SMS-GMSC/SMS-TWMSC 102 (53),
which sends the SMS message to a WAG 800 at this identified WAG address (54).
In the event of an error in the address identified, an error message is sent to SM-
SC 100 (S4A). WAG 800 identifies the targeted WLAN UE 901, reformats the

~-34-




nmobile term nals, such as MI 118 and Mr 120,
respectively. Illustratively, -32 WO 2004/099919

PCT/ US2004/ 013458 communi cati ons between the TEs
114,116 and the MrIs 118, 120 takes place over an "R’
interface. In taurn, MI 118 communi cates with UTRAN 110
over a "W" intérface, and MI 120 conmuhi cates with
BEG 20029¥er a "Um' interface. "Uu' refers tmmws2004/013458
over-the-air interface for exchanging information

bet ween a UMIS- c&w pped MI and a UMIS- equi pped radi o
acAdS uessagrointo 1B farmhaly (via textior encapiulationb(SH), and sends the
o] c S
e W AN OB S Lol oAbl it fiola B Boter Bt steps

v &7dhenugdSllare sebytantialy idpniicad Layteps Sﬁgk, to SD1 4 FIGITRANh
1 %@@H 6 n int er.f.ac
\Ah%?%b&eﬁggkp%rﬁagv%%us I’(%E]lﬁt ?i{cﬁgdgz sezf\esla%mF ﬁ’sp‘ng
r apeggagedrons MMUE@% Slymegh Wam&m; abBEstthEPDEDENWAG
a B e
be? %@gﬁr%ss 11125L’ ;dﬁ‘ﬁggﬁf Yd’g& ﬂfé]aﬁ%&ﬁ” F@%‘f* ﬁg'ée cage of an
i grnor.dbeMerE 800 sendylaReroir measatg‘eémlnto tussmscumwg\ thB $ILR

I I nf o A
gﬁ'\? ii %@F%csgﬁti?g]ﬁgc@% pr oce gm.?arr#o FtﬁP’%ég‘g SSﬁ%mF‘g
t A& BSS 112 which has establi shed communi cation wth
t Su & ey ion is al transf.erre
d% E{igs I ch?l o%p%p H't@l£ ﬁov',%% é&a’?ég“t‘lﬁ. ?f&h @Oced“’@f"rdwm

" BMS nieidge temupindtice” usmge\r feclemisnd hﬁlOWﬁSaS nbtifiédtdeDased

connec‘:-%yﬁl X miiglg“)v{\\}l{ %“?[10]‘& G E‘E& ](E'C‘S | nttsﬂg{yagenhca]

| tnFEGHLR ¢ih thwi ﬁ)ﬂowmggmteblayax%%nsu VPAGt 8000 ae FIGCEBNis

1 t 122;
g%laﬁﬁ%g% I nt ef acl eE ]S‘M i r%{@ 5 M% "EB% gj)ﬂare dlso

Cut;l-bkeﬁintthe tnfidGatip0MPIG. SMeh&ECOWIMIY 71 VRkd DI2707%f FIG.

905 aver ,a ecti on, PDGW.
98‘% Blé‘? S0 c 0 rrTruze [En Ec ahfee%on\%‘g}%tﬁmfﬁg g\/ orgoveyy the operational
ceayrente sehfortiniok RIG. 118 diffk4¥ioD@Be Operhtional WoqueabOSFRIGOIR in
coupl tQ,0 S devi ces,

des P;g n gﬁ"% %SQG%A‘%%I TP 58 iw"fgii g?b%é‘#éﬁ SisEgnEpetead of a

- wWilAdhaddipss. fSep B5af B0Rel3 porftvidsehé additiod) Radesthotif@hg UE
ot Ay SMS_ness

del | %/tgr Y rrg%ﬁga%l U Zgsage- ngﬁ%?t%ff ‘g\ﬁ% Ogd‘ldg tlﬁ igyplve the

i smdmmﬂam@l\lmﬁ\iﬁﬁmtiof}iﬁ‘é/ dchidl SMS ﬁﬁbsaléb qiemgl&nlt Quring a

[ n
tcﬁﬁ?&ﬁﬂ&%@!&b%’ ISJ(:) E}k 2nd GB are e same as\%eps S6A anﬁ)é%ﬁ H?‘lp
11 and 12,

- [0148] In FIG. 13, the SMS message notification is sent from the PDGW
724 to WLAN 711 (86), and is then sent from WLAN 711 to UE 707 (S7). The
actual SMS message is then sent from PDGW 724 to WLAN 711 (510), and then
from WLAN 711 to UE (811), after receipt of the ACK message from UE 707 (S8
and S9). Upon receipt of the SMS message, WLAN UE 707 sends an SMS receipt
message to WLAN 711 (S12). WLAN 711 generates a delivery report and sends

- thedelivery report to PDGW 724 (S13). PDGW 724 examines the delivery report
to ascertain whether or not the SMS message was successfully delivered to the
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el ement, WAG 1000, has been added to the configuration
of FIG 10. SMs- GWSC/ SMs- 1 WVBSC is coupled to a WAG

1000 over a "WI" connection. WAG 1000 al so

comuni cates with a PDGW 905, and with W.AN 903 over a
"Wh" -33 it WO 2004/099919 PCT/ US2004/ 013458
connection. W.ANI903 is coupled to one or nore user

denc mesgeedesi gnated as  W.AN UE 901 PDGW 905PCT/US2004/013458
communi cates with PDN 124 over a "W" connecti on.

[0144] FIG 11 sets forth a novel techni que for

deIW iU 70(6.t T s RSOV 7284senids e AGKdp the SMAMGMIC/EMSIWIISC

p 102 hm R ot M P e R b LA B B (I S omes-

da@ﬁ%@@%ﬁﬂ dezi (SI'QNB‘posme&ipﬂGDthbeACKemﬁsage gNMAK
% I%S I

ms%% % and rout i ng |1n e?a%és Weg??i%nﬁ?% and

tosemb thed m@orbtorthe%ﬁs{arlﬁom to NI LE 104

g‘ﬁt iTi ed a?%ﬁa {1@%511&9%@% eﬁ%’%‘f@m for fYLAN

t 0 SM@%‘& Mnalatxmrwamchammh &nbele rHsi ﬁdtﬂidaﬁtmdﬂsed
Sy S B ARG WS S0l

SMilentieal dig EIG rk3pwitR thenotable exdeptitmsdhabihe PGP 924 SFIGN)S is

LachR i BAT ROV N, TESEEP ot e, P vilihpottily the

90440y is thierproded urcda &igf13 arcept thot st FOG. 1458WiiGes@bnding

Cre WA ERaEEER e SMgeshinals Bt iindiatgrat Dl atyess.

of [o16e] SVS REGshfds (aorlata Por tdxag‘raid‘le&aﬂﬁ)foﬂ:h 4 peocedure for

| dent x%é_sf ﬁ%dag \L\léAN UEO %a W@,&%%@E\KWESS a f 1r ml_e
rreasea@‘ea VEAG He mot ab&ﬁmy.f @70 ds alzthﬂMstE sB@ﬁANJ 7ibend is
ViR RSds el gy AN it sRRves Ao mie catapsulated SMSmessage
SMBexHVHLY GRS IANRE fard@risothi kacapihlatid SIS nidsddos to POEABT24

or 520 R 8 B Ao TP Bt BB 284 gettes

mendiaefemaknhaSMS maidage fromdP forgiay inté AN A ArdEMS format (S3).
rmﬂg@h Olabe V\%an e%MrS% 931(')1‘013- xen%gssag%qs gI\/Q i{gam %tﬁfi%ow%}ﬂ 797
. (83B) via the WLAN 711 (S3A). The standard format SMS message is then sent
- to an SMS-JWMSC 102 (S4). The SMS-TWMSC 102 examines the SMS message
(S5) and forwards the message to an SM-SC 100 (S6). In the case of an error, an
error message is sent from the SMS-GMSC/SMS-TWMSC 102 (S6A) to the UE
707 via PDGW 724 (S6B) and the WLAN 711 (S86C). In response to receipt of the
SMS message, SM-SC 100 sends a delivery report (87) to the SMS-TWMSC 102.
The SMS-IWMSC 102 sends the delivery report (S8) to PDGW 724, and PDGW
724 relays the delivery report (89) to the WLAN 711, which sends the delivery
report (S10) to UE 707.
[0151] FIG. 16 is a data flow diagram setting forth a procedure for
processing an incoming IP-encapsulated SMS message from WLAN 711 using a
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GVBC/ SM5- 1 WWBC 102 (S1), which sends an ACK/ NAK ( S2A)
to SMSC 100, and retrieves and sends routing
information to I LR 104 (S2B). A WAG address for the

SMS nessage is identified and sent t0O
SVB- GvsC/ SM5- 1 WMSC 102 (83), which sends the SVS
nmessage to zﬁ\V\AG 800 ?t this |dent|f|heq V\QG addr ess
the event of an error in the addre
w‘%ﬁ%‘t’oﬁglhgd an error message is sent to SMY %@J%@m:’“s
(S4A). WAG 800 identifies the targeted WLAN LI E 901,
mhBHMFRWAG B0, -1, 10i2 00MAIIL I aRGILVEP PRY/ 81 %he

o A e AT S o U 0

disRkehc@ hifkut et b a
thro S gh Sl a%élesas Etéssﬁ'agiti‘lil glg gggﬁfﬁ%ﬁ i? ﬁoﬁrgthésptg%gg&G

800, degapsyiating and reformatiim ErgseaesriremdP fomaplsingo a

e

fromdhe 2. &F ersi vepoutiof steptSP is
re%@atﬂ- Bp WAGFE;O@ aﬁl‘pnot%ﬁ (PDGW 19€ag ngdgvcrgil{ gf?hg’ fg%{dgee

he WAG 800 sends an error nessa
d%erwmaoﬂwésﬂqp 59 in F3Q. Hhis senkeb A®ot PRSW 122,

0362 | ar 1. 576 1Ak AR Enbiin g%ﬁ#a ottt ok phe

13 is a data f owdlaramsettln

- mapdatpaAVAGMY Reovidey L EE Mﬁrvmrkmg dn rthe leantesin of
. GERONISMS WIRAN U 468 &m%@aﬁ i SM n%&gﬁ&%}ﬁ 26b.

with an optional WAG
WLASha¢cess netywerk-Y@9 may or mashnattiaclidé bmwmgmm)tuactmmate

ne%’ﬁﬂ&v\LAN 303 anolg‘\(;/\)ie%\'f“%lgg’ﬁ}ﬁ079 ’F%&‘f‘g&ﬂig&gﬁ% N 8“9’(‘3’\#/

. anjmtrgnepdleppled ae Intmaristfoteanetdi®lof FI G 9, whereas W.AN

0T8), 06, Y9l oy T SO o i

anseptigmakbordex gatewan (BGo HB8Gand/ar viafancoptiohab3GPRAAA proxy

- sehRETR. Mﬁ“ﬁﬁ?&%%? ofitoef WLA R aclle Mot oA G 716
USpH3 ; terfacg. Thednkddivecss WEANRCESs oéiéﬂrﬁ'??aanqbepiﬁmm
n
S gk 955 e B e, 6 B i
- PRGWoT18ewhich, insiwmmli asgesss mRDOVIBhotarfei Watnterface H@ptional
. 3G Ak 2 ézgée'i%ﬁx% 'ugﬂdﬁ;?ﬁ.{: L8 Gw GOPT TR o Wi

. Step A and aneg as Steps
intgpgce dermiiggocchargiog gatdwag function.
[0154) BG 718 accesses PDGW 724 of 3GPP home network 715 over a Wn

interface which, as described above, signifies the tunneling of data through
intermediate networks. PDGW 724 is linked to PDN 736 over the abave-
described Wi interface. PDN 736 could, but need not, denote the same network
asPDN 738. A 3GPP AAA proxy server 726 is linked to 3GPP AAA proxy server
720 of 3GPP visited network 713 over the Wr/Wb interface described above.
3GPP AAA proxy server 726 is also linked to OCS 728, HSS 730, HLR 782, and C
- Gw CCF 734. The link between OCS 728 and 3GPP AAA proxy server 726
operates over a Wo interface which imaplements online charging, whereas the link
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[0148] In FIG 13, the SM5 nessage notification is

sent fromthe PDGWN 724 to WLAN 711(56), and is then
sent from WAN 711 to UE 707 (S7). The actual SMs
nmessage is then sent from PDGW 724 to WLAN 711(810),
and then from WAN 711 to UE (811), after receipt of
the ACK nessagé from UE 707 (S8 and S9)! Upon receipt
WX 200409998M5 nessage, WLAN UE 707 sends an SNE¥eS2e040i3458
massage to WLAN 711(812). W.AN 711 generates a

eliv eport nds the delivery_report to PDGW

&%%@%ﬁéﬁ% FRerves d 26 @ﬁﬁ%?ﬁg derfacq, gnd
thRSERK heiwechHES €30 indNSGPE A Bl ;ge 7o tilizes a Wx
. successf.ul I%Edellvered to the "-35 WD 2004/ 099919
m?@%#%%%w entig aufl "6@’37919"“94‘?9%0 PDG\N 724 sends
{oaaaCKt 0 Fitk 180% sVeah;

elrdds a no-acknow edgrrent rressage &(l}\IA SBto tIF]e SI\/IS—
dﬁ?ﬁi@ﬁ? wlé%mmm ,Idén'ﬂ:%aﬁ}ﬁh@ﬁ%gr ﬂ?the
sen the

enerates a deI ivery Port and el very

ioh ¢t intgripeps swwﬂ hetyep PGV 2805 (BirelaliaPiDﬁVdQ%
d?%a.» Eh®MSE/POR 308 S54 BdtwEed PHEW fso%fesﬁ%ﬂ}m@ 15955 Wit he

nessage term nation using a mechani sm known"as

deggibed; mars wb'aeé,@a SHESOV 0,151 gpupled; toreey SME-QMSE/IMS-
Iwmedqmrsmmﬁasa@st $oPR LR g &Ho)() ﬂ»ﬁ&ﬁ:}%@g

13, with the notable excepti ons U hat
thEﬁe dFﬁGen ttypesof inderfagesgAGEt intaxface swambmv@enm Hip 204
RhOTR U reSiktol) oh siﬂmmm 2.0 Sl e
(ht he proce ureEjl n Fig. 13 except that stﬁe]%h&u f
Oui%dff nﬂ@ﬁ%@u%wmgfﬁwm a<ail from He PSTN) has to go

a.é?yg&l{ FI GN?}%M?%E%&%?{)%&% [ at\'lé)r am set‘fg’ngg)%o
Grgugedroverihg ! BSmtﬁgatmfon thisprirposel mmmscm
pﬁg‘%r y. LﬁE %ﬁfﬁ!@‘t}%%ﬁ I#'leo aﬁ@eﬁ%%%:%g Adel®!

intgrfepm pRATaes é@w@_@) SMHNGMSG/EMF-EWSR 402804 mc&ﬁstg 106

o &%ﬁ%ﬁﬁmufﬁ?@éﬂ%@%i@%ﬂ%%m
a loaggipn updategpeadiure Jfjinally, am G jntsrfice dperates BefvoroneBMS-

CMEEAMS AR I ﬂg@,‘sﬁfé e
from I% forrralt%lgn%{geﬁnst andar O%E Obtlﬁ i‘%@%%&?&@
. centprivisitardoestionregistepk Th&ﬁEémtmfamswa@aned;s HenMSCspmd

is ‘é%t@gr%gﬁgh@r i el 3 Mol Wi ol LT3 210%
relaying MSC using the MAP/E protoeol .
[0156] A"D" interface operates between MSC/VLR 108 and HLR 104. This
interface uses the MAP/D protocol to exchange information related to the location
of the MS and/or the management of the subscriber. A "Gs" interface is used
between MSC/VLR 108 and SGSN 106. The *Gs" interface interconnects two
VLRs of different MSCs, using the MAP/G protocol to transfer subscriber

~information during a location update procedure. An "Tu" interface is employed
between MSC/VLR. 108 and a UTRAN 110 (UMTS terrestrial radio access
network). Messages exchanged over the "Tu" intérfaee are relayed transparently
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to an SM5-IWVBC 102 (S4). The SM5-1WVSC 102 exam nes
the SM5 nessage (S5) and forwards the nessage to an
SM SC 100 (S6). In the case of an error, an error
nmessage is sent fromthe SV5-GVBC/ SM5- 1 WWBC 102 ( S6A)
to the UE 707.-via PDGW 724 (S6B) and the. W.AN
711(86C). In rlesponse to receipt of the! SM5 nessage,
B Ba02B@9 sends a delivery report (87) to thgcrmsoodisass
SMS-r WBC 102. The SMs-1WVSC 102 sends the delivery
report 88) to PDGW 724, and PDGW 724 relays the

ghet $SSSr (Finally) an SAY insenfecaropenates hativeen MEHYYLRHO8

éiﬁi IBESr ¥12." @R éa HlOkach 7the [ fiboddion Fbﬁfm%z?olé Sadio
data flow di agram setting procedur e
Enewhilg mﬁemwoémbiao@dew heswhiiy and

&QH%)%% hlenSi Ng a -36 WD 20041099919
PCT/ 0S200 013458 mandatory WAG 800. FIG 16 is
- W3BB ant | Bermingldeqnipoent, suck-ag TH 3 14wch TELELS, noe abben

SEERAL {0 telBEaRPGNT 24 R § | a
Eﬁﬁ f Hm%h@ te%llh ef ence affect ggssfr}dspy’lgsﬁ 68 %éweily
@?ﬁmsmw@%beme@ ther{{Eg 114, 11&@%@ MTsd 18420 t466 place over
Heq lé!:ﬁ n f .ﬁw&? fro P
o‘r}@rrg? | n%% gl ﬁgga ﬁg I@E@ or mat nste igwe{ﬁ
‘ lgtmaradldfMT 120 c@ivBunieaiea yath B3H 212 sent 'Ufnf' Gmbetface. WG
L 0 el Lver rt o
R el o8 S Grttifnd hbotRlio Hif denth QMR-
eguapped Ml Shd3 lmﬁfsﬂldpmadwccesengtwwho MImbis @t wpr-Gf-
s S lnM \Q@% d.. no PDG¥¥
ﬁl@éﬁ%cﬁ%ﬁﬁ St&éfl -Sg P@:ber yn S OJWUu r}aces both use
emadﬁ*eedtmxsmmefd&e iSDNdleBE,ofoysMﬂga pr ow de
| nt ext ok u GS
[\\%5 ;g;g cormunl ca ﬁdtgspﬁ "ﬁﬁlgaaglcé S ch,
@Qgewommmmm@é, avtt aoa Krat@pareny relny Waymnoéymg ﬁesskges
r [ WLAN
e SRR T0ELER it S via BN T A G e ase S pipplgped
' mvvdeem B&8 e1t1,2 MSGSH H6, | The 4GbY idteifecenistullfifihtell Gkbd Jto
VRS £SSe Vis
] nﬁ& ‘%’% vi awg}n&eo ‘bsbl?%’% ig]? {Of%%)’ trapgfer
sahabriber: mfmlmpdwmloca&(aaﬁxy&éﬁe proocedures én Visis cZéH)na the
%‘@Hﬁj: R%] E 09
uses a | % $ nw’ﬁ‘ﬁﬁﬁ @%t &g%fﬁﬂg\ﬁ
ineleovrakstened dpﬂngmampdawsmgyes'e\'Gue;"c;az,oel",
A& AV, GG S n B S MS T LHAE $:h B GEN 106; the
"Gr" interface connects SGSN 106 with HLR 104; the "G¢c" interface links HLR
104 with a GGSN 122 (gateway GPRS support node); the "Gn" interface links
SGSN 106 with GGSN 122; and the "Gi" interface links GGSN 122 with a PDN
124 (packet data network) coupled to TE 126 (terminal equipment).
0159} = SMS-GMSC/SMS-IWMSC 102 is coupled to a PDGW 1805 over a
"Wd" connection. PDGW 1805 communicates with PDN 124 over a "Wi"
connection, and with WLAN 1803 over a "Wn" connection, and with a GGSN 122,
and with MSC/VLR 108. WLAN 1803 is coupled to one or more UEs, such as
- WLAN UE 1801. '
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PDGW 719 which, in turn, accesses a PDN 738 over a W
interface. Optional 3GPP AAA proxy server 720 is

coupled to an optional CGv CCF 722, over a W
interface denoting a charging gateway function. [0154]
BG 718 accesses PDGW 724 of 3GPP hone network 715 over
a Wh interface which, as described above, signifies

; ggl i ng of data through internedi at ep@ph¥abdioisess
P 724 is linked to PDN 736 over the above-
described W interface. PDN 736 coul d, but need not,

{6Abt e t HEGsa9ds e tlatar Row adiagiabh £3@ingoRGPR p%@&dﬁfé)!‘df

=35k Elne al kRt (09 ket fo 11 RSl e E Tonac SV

18RSenmbaticatoowith UBEHR AARDTWXB05 ﬁ{rétefanm PYa

@étﬂﬁnks
S0 S maSeimrer i R GR s sah S C 0B aves by routing

uﬁmonygendsoﬁﬁs abeiSngOFrnmidh (o HEK 00€ a0 iseld 5 D2

e ERHR T CTNL SRR

1M)AMS¢rmByseﬁ&§ W Pagéheda@StALHS POOW 180 Lf@gl @gg

k between HSS 730_and BGPP AAA pro
infFrce sBewR Sy i Teyompepondipg fo Tl RAR g veturnod by the
HBR! 18NS0 2t TIeN PAEOBREUALE Snayl, %551&&':@(: h8lulle aaMoblle i
he ic dia ovm ng interfaces bet ween W
ARG (DS LHE P or BirerEe B o 08 deskies WEALEEHE®)
ax(mm)s m 1803 & thelP A Ribiffatiohdnestsbd B6). Thegm

16D B3 et Uhh S ents o en e ol it el

Nitiole] dsan 4 R
g nel et o ARty T ory e
F spt (AL E) mespresctoRIAG Ws1806 5Pk dPDEWN

189!7&53&5&3 ﬁ'ﬁeACW@&sﬂé&L
B B ReRSaho e e o it bt RGN
witl délifer} Ofithe((B&H dver 2 GSM rd B8 h&hﬁﬁée @

IWBC 102. Each cal | i ginatin out si de
“’]gé\ﬁesm %@E D s aata/How diagram seiting @%} r the

AR 80 e RS e
wiflpl3d1 aid BBy a80% erer stendsriBmodlines Urloh seceipt phase.
incdhfifig PDIPPDEGNEbm PDNI 128 &lek Yid. 9B)) NPidd ﬂe&%ve%ﬁwbﬂe

|nfo tlon to HLR 104 after call "clearin
rotingy Pﬁ%@sm@sw@o@g@m 800 FR

104 rseGOH liﬁ@-W address to GGSN 122 (S3). GGSN 122 sends a PDU
Notification message to the PDGW 1805 at the PDGW address obtaiued from the
HLR 104 (34). The PDU Notification message may, but need not, include a
Mobile IP address in the WLAN. PDGW 1805 locates WLAN 1808/UE 1801 (S5)
and notifies WLAN 1803, sending a PDU Notification message (86). WLAN 1803
alerts UE 1801 (S7) as to incoming data packets from a GPRS/3G data-based
service. If the service is accepted, UE 1801 sends an acceplance message to
WLAN 1803 (S8). WLAN 1808 sends an acknowledgment (ACK) message to the
PDGW 1805 (59). PDGW 1805 responds to the ACK message by sending a PDU
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This interface uses the MAP/ G protocol to transfer
subscri ber information during a |location update
procedure. Finally, an "E" interface operates between

SM5- GVBC/ SM5- 1 WWBC 102 and an MSC/ VLR-108—<mobite
service switching center/visitor location register).
The "E" interface interconnects two I\/ISCS and is used

]
ange data related to handover bet{een an anc
w{@%@%!!g rel ayi ng MSC using the MAP/E pro‘fq}"6‘6?2°°4’°1“58

[ 0156] A ‘D' interface operates between MSC/ VLR 108
Notificatibn I@éponf@mssangate&%‘élm(&m HEGRKRL2D rgFeat 06106 2

R R e RiSTR pR e o = Rl P i,

0182 f ac FliGs 2hded dabe flowckiaplaa B&tﬂnéﬁﬂ‘tlaﬁcbr&ﬁahkelﬂﬁ the

| f VLRs of . .
o Fipaioh of TMSEhasa] Soryiief RERERN 1808 ehish Sormppiptes ayith

Lm 1801 iahd rPDGWF 1805esvies Btedidaid Q’—Baéeﬂqﬁldsp rUpbRCGRESpt of an

RSO 1% sl AN KSR e et rarible bptog pabrihatroand

samdmatmg irifovaidtjon twmg%(sammngeds@aeh AOVGW dddress to

B BB ARSI L b iBeny e

tﬁmgWadﬁﬁssvét]wthM?ﬂﬂ 48 STHeS R ¥ t
e ertr.ace nages e a OoCca |on
b&? Eff Pﬁél‘B"‘Pg‘a ﬁ&“%%%gﬁ@éége% e weelgt ofthe SIEs Hotify

- mie3RARNEDGIV 18053b¢08SWI AN &55/UR 180106S5) hyd snds WALV 803

AR VR piecnes 1, JELA Pop it oot ae Fdemisbncs ot

af Utonasg WIP Wésaed Sl afle SIPSAR & ActEht¥d, UE 1801 sends an
n the TEs 114,116 and t heMr

Co ni cati on
A Gepg oD mieenegs b TUADY Lafka o, LA 151 sanrenactpwiedgrent
(MKJ-&%SS%@E&MDGW mEWSQf‘ RGN sbé Qes%\iﬁﬂs ﬁ théJHCK message
i nterface nmuni cat es . S 112 over a
by Giarlip PR Tessagg fo the GRGH 30RISIDN S 21 0haepiesesl s
p@tﬁhaiggw&“ofdﬁegmn&d BRocBRINAReL faGM: §etvﬁirinld pped MI and
- equi.p ra ccess networ is an
gah s e PP BE i o lrih Bomctingenn 4t is RFth & moaurm dor
terbiFhatiditofUMS- m@@ Edr@1c8S oRAWILANE 805, ARR0R cnBRilichices Frith
Lﬁﬁﬁg&i m&gh LAPD, faor_si gnal i ng. _[0158] _UTRAN
I5 Bﬁg’g 1835 gremstangardsiFepses imks Unen apeeipicof an
mwmkg SIP.8alD(SH)] gset«*mrmrﬂetﬁa%.@l moBRb SodtPnLirtSURA £
%Sa}\i for, conyeyi ng nmess Rg

sen e routing information to HLK 104 (S2). In response, HL.R 104 gends a
PDGW address to CSCF 2102 (88). The CSCF 2102 then sends a SIP Invite

mesgsage fo a PGDW 1805 at the PDGW address returned by HLR 104 (S4).

-~ PDGW 1805 locates the WLAN 1803/UE 1801 (S5) and notifies WLAN 1803 by

sending WLAN 1803 a SIP Invite message (S6). WLAN 1808 alerts UE 1801 as
to the incoming SIP call (87). If the SIP call is to be accepted, UE 1801 sends an
acceptance message to WLAN 1803 (S8). WLAN 1803 sends an SIP 200 OK
‘message to PDGW 1805 (S9), which responds to the SIP 200 OK message by
sending an SIP 200 OK message to CSCF 2102 (S10). CSCF 2102 sends the SIP
200 OK message over a 3G network (S11). -
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bet ween MSC/ VLR 108 and an MS via BSS 112. A "(b"
interface is enployed between BSS 112 and SGSN 106.
The "&" interface is ultimtely used to interconnect
two VLRs of different MSC s, using the MAP/ G prot ocol
to transfer subscriber information during |ocation
updat e proceQur:es in this case via the :BSS which has
\aﬁﬂo ed conmmuni cation with the MS. Subs

%*r?drr’%%i?on is also transferred duri ng locﬁﬁrggoommss
update procedures using "Gs", "G", "G", "GlI and
[013?:] i Nt GHeafoitewindh ﬂesc%’u'loh rHeﬁ i‘o’iﬂﬁ thé l’iikﬁreﬁmai(& Rwbi3éh

P G018 Privaac renion B %&%‘%ﬁrﬂe‘i@&e%?ﬁ&a

Mﬂs 2236 choy Qli@)ﬁr@ﬁ’m d¢ad intthe mﬁﬁmentatmn of

1_’*lnt f%@eaﬁﬁ é S@Ngl% Wi h’hg iwr?and t he vlégé

sApHord BMS ﬁpml presdn® lﬁ%%nﬁaﬁu{aﬁemmwmmgjpﬂm&h r), TL
015913 QUECL VL WEC 102 s couplied o a BoW
( aycignpacind Ll Apd\eysyspretosel layemst 357

i Pﬁgfﬁff"‘%- =0 dlianiofd AR 0 HMB BMBLITME AN
W

B RA e i BPRGmacroNe Thoditedaeuatren ROOHMAG RN &

cbi nsmupa)asedﬂztwif%th -39 WO 2004/ 099919

@% us2004/ 013 (0160] FIG 19 is a data flow
[ ram %ﬁ% pEpnsseschergine t 1Ty She SMR inewgss the D

WLAN Wictor8itit6 TBEpicoailt iiPdrtinifctidle; 1801 over W.AN 1803.
W.AN _ 1803 copmuni cates with UE 1801 and PDGW 1805
over- 5 Tynpnelpglaloyenth embpdimentlo) . Upon recei pt of an

i nc orﬁmeiﬁ%mslﬁmﬁaémm A03 b RUES AP BhEapsulated
%@ gwlnforrratlon sends this routing I nformati on

AGEDG mée an AP dat figme pad sendde the §MS ¢l in the

WE&N ss to the MsC 108

(S3) o MEC 10 r‘ieg‘%éﬁsge %ﬁ%@:ﬁﬁﬁggﬁ?o the PDGW 1805

(t hrdO4R Provy (bpiidyqmabodiendlin in Fig. 18)

corr &m@ﬁr A9ht WAGP TN SN 595y &battditthdrobds sﬁ é(qu
i nc

104 ep% The Page nessage may, but need not’,
migsqpgBioKtraste thy GHa data alprerwith olesruseble elpmenig Gsuch as the

smeﬁ?anﬁgﬁlad}%%ﬁ&mksﬁe %&&91m§s®mfo%gnﬂﬁueﬁ é;
03 via the Page Notification nessa
'(I%mt B0 M&g(w@%bqrwor@rtfw@@km een@rpsnlﬁteci

il A WPFrBthe@doRht td BOUE khldigigal | is accepted, UE
1801 sends an _accept ance rressage to WLAN 1803 (88) :
Figure 23 generally shows a network 1900 having the components ')

necessary to support SMS over WLAN wherein like elements to prior figures are
. designated by like numerals. Note, for example, Figures 9 and 15 more

- specifically, the new components required for achieving the objectives of the
present invention are WAG/PDG 1901. Mobile terminals such at cell phones
1902, 1908 respectively support communications with a GSM RAN and a 2,5/3G
RAN 1906. Laptop 1904, equipped with a communications card 1904a
communicates with an AP of WLAN 711 GSM RAN 1905 and 2.5/3G RAN 1906
interface with MSC 108b of VLR/MSC 108 in a known manner. WLAN 711
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N

[

1803 sends an acknow edgnment (ACI D nessage to PDGW

1805 (S9). PDGW 1805 responds to the ACK nessage by
sendi ng a Page Response nessage to MSC 108 (810). MsC
108 stops the previously set paging response timer and
proceeds wth delivery of the CS call over a GSM

radio interfate’(811). (0161] FIG 20 i$ & data flow
WO @At ting forth a procedure for the  PCT/US2004/013458
notification of GPRS-3G based services over W.AN 1803,

ugf)l ch CQ%E}E‘E{@E& wth UE 1801 and PDGW 1805 over
HReRs ipagpanner e mevednlly deseribed belove Servige
CBRRr Rt xgﬁi)coﬁ«eygrsﬁ@% BB&waeert h'Yg:vaﬂa%)ofSM FW-MSC.

routing infor ion and sends this

eves,. nobi |l e
Gl | oo Rigtp atecarrall Shie o proia) useﬁ@mthel:w'senu@rrss
ufﬂilﬁﬁbﬂﬁﬂiﬂssi‘hé entiie st én NED to ﬂé sﬁI-RBUrL

go @atl on nessage to the P 805 at t
%*’o{]ﬁﬁsﬁékﬁdfrom he HLR 104 ($4). The PDU

{o¥esj i caniskin A& t WD 95 m?&h&ﬂﬂg%-gitpséwgd,m

l\/bblIeIPadressmtheV\L ocat es
25 giagtrytes dhe ha erbediesent e@ummmmfemmeﬂ@daand

ets froma

reltadels pré Jté&ﬂ&ﬂo@ﬂné‘ﬁsﬁﬁgﬁﬂ tom QHE% V@*@@% 3G

1801 as to ihcomn

(0469a- bas e sayae protecel M- Iqenée Wmesmemmsam)wmbe
ushd0dn n o ﬁ%& :
WLAN 1 Oggggndlgﬁigﬁgckno ﬁggﬁ&? I>Imésage to tlf?e

coppERkiorg05 (S9). PDGW 1805 responds to the ACK nessage

oltyorsendi U
Ot e SC TR and B od Hog L ekigdnyolobi vty Bt
difforentlypeats all or a port| on of the aforementioned

[o@mcedurm@@bcm Eé%{c%fog gx%)slae a{a&’%ﬁgil}? RS

is a data flow |agramsett|ng a proce
@9%@ notification of |M-based services OVEr V\LAN

'[O%'géei? s% | P- baslaagsﬁslfr%tdgmﬂlﬂgnfl?%%% of an

Elﬁﬁ@@fﬁ Wg WAG. c TS (&ity | argiser MZtheeGM&?ves anbisinksaction

“PRRRN B uh SRCAr B Dk Rp e Bpt

m@mﬁ@s@e exismited ¥od, Hervidstinatict B distrnfiyediiean dxl};eheacder,
whiBg IEMJS@%%% 1Pt {é@%%déiﬁgsd%té &l H%ﬁ%x%ég g;!;‘ tn 1

104 ($4) e SIP Noti nessage nay,

dafsgramyendraves toéhpﬁemtmmod@pon recei pt of the SIP

188|1]c éS) aﬂgﬁserﬁﬁfﬁ‘yﬁﬁﬁ& g?rl Bedhfiite &8&8% center

(MSC) remforces the previous information processing shown in Figure 26. Figure
27 also shows that the protocol entity: receives the message; extracts the
information; finds routing information; and then encapsulates the message in an
IP PDU to transport over the IP tunnel.

[0174] Figure 28 shows the details of processing of Information Elements in
WAG (MO-mobile originated-case). SMS data arrives as IP data. Data and
header information are extracted. The destination address (DA) is determined
from the header. The TCAP message is formed and data is sent over 8S7 stack to
SMS-TWMSC, | |
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an SIP Notify nessage (S6). W.AN 1803 alerts UE 1801
as to the existence of an incomng SIP nessage (57).
If the SIP call is accepted, UE 1801 sends an

accept ance nessage to WLAN 1803 (S8) WAN 1803 sends
an acknow edgnent (ACK) nessage to PDGW 1805 (S9).
PDGWV 1805 rgsponds to the ACK message’ by sending an

ACK nessage to the CSCF 2102 (SIO. CSCF
WOROTP1%, “portion of the aforenentioned p%&@ﬁ%gsr
a 3GPP network (S11). [0163] FIG 22 is a data flow
{014i5R0r am et kg [ glrdd Wsc ] ' .
[ stg-_based_servi%eggho%ler V\%%CNE%O& %{%ﬁ?&?ﬁ%@g glg
progessing e imog 28n Higoped? shows thasithe prateral entitp-rieeived the
. . Cecoi  2n el nCam (S,
me%s%é 29102 r ett?ii8 ei\?g&smﬁio%o?tf eﬁl#%u ?l@]%% r%f%gﬁ)% négd)n (}h ?n

encapsilatesis in o fGARmesseae trobe¢ transporietivrRertidw SE3aetwdrk.
foatrggpons Figdde Bo Rdviis  @isafs aﬁg.@\%@ gfdﬁggn\ﬁ‘ itag@%e o %:

The CSCF"2102 then sends a nessage
bot&l@ pEpinetion sud terminatdmoln saserof tarminating BMSISMS R a19 4

ekt s PR e Gy A A
presemistthe RS tafbe v98) . W.AN 1803 alerts DE I180_1 as to

P t
O ot ont B O P Rsaroripinertis AP b AL o Sl
SMigiyda (iIsBPU. \if 20¢s 4898 thepritocalstSardifimly eneapmirged in
theﬁﬁg&@p%dé%}mmi%gﬁponds to the SIP 200 OK

nmessage [ sendi ng an P 200 OKnessage to CSCF 2102
[0178h0). Egume 310Buskeatis déventlt Pmbadignedk whids igtheoseeondy

or " 0 9 PGT/ 04/ 013458

rofTAR ol bethd? pl St SUE: CHonl g SR v

texrmiingted it WAGRDGtand nobbxtendet il thef UEh WV ARPDExtracts

_ [ ' l. Architect f .
i SR Heb P om e A TR AR sl iR e

anx {14 paticet opgIteansperds itdn thed UR, Hhesdagnednydr ialiE iswesrfonbible

[ I h d
fox EFSAAHINR Rt i BAHe ket Tty B0y Rt e anpn
to thameer.cation. layer), TL (transfer layer), RL (relay
: Lepa{ L UK t 7
0178 ** o B 2t il S proect SRPlssk by SME Hroxy,
shogisz gnBplelvARMSOtenficbe fRDIBWAG Big. 32u SRRGiginaticaINg. Johe of

mignterface between PDG WAG - WAN is conprised of IP

ased-interface tunnels.
[0180] With reference to Figure 33, in the case of *“SMS PROXY"™, details

about information processing in WAG/PDG for the mobile originated SMS are

shown. The data is supplied by a conversion layer to SM-AL. The user provides
‘the DA (destination address) and the SM data. The information flows down AL,
TL, and RL. SM-RL generates the originating MSISDN and uses the TCAP
service to send the data to SMS-IWMSC.

{0181} Figure 34 illustrates the message flow WAG/PD@G, SMS proxy (MO).

‘With specific reference to Figure 85, in the case of "SMS PROXY", details about
information processing in WAG/PDG for the mobile terminated SMS are shown.
SMS data encapsulated in 2 TCAP message is received by WAG/PDG. The CM
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[01651 Two nechani snms proposed herein to carry the SMS
across the W.AN according to the present invention
i nclude: - SMS Tunneling (el eventh enbodi nent):

wherein SM5 PDU is extracted from SS7 message, tnen
Encapsul ated 'AS IS" by WAGA PDG into an | P data franme
and sent to the ,SM5 Cient in the WAN,for nornal

' (extraction and actions). - SM5 Prox
?p%eﬁﬁ@?%?%wéodi nment): wherein at the WAG PDC%,’CW'%%"WSS
proxy extracted and processed SS7 nessage extracts

! 4 | L
t he Sm&gﬁ%ﬁ%ﬁymm e‘gg),&) ang ﬁﬁ%@%‘é‘%ﬁé’ﬁm
FiheL Pﬁ'fre?tﬁgbe griginating gddresy peg SM-BLtdaém ané delivara to Bl
' _ A t ans,
VS Jath Ol AD R O i B b B COREREPRS B
thieguiginatipnprddsess|angd the WS datnandendeps00@s froan Mypadket and
. r_ W AN.wherein
P B mM ORI, T SHPaRIh IR PUB e lh R el e
amrhertagos thegpformiagion end disiplays i gubess®. and 15 nore
: i fica onent '
ORRL i ng. ke S0 Bollaute/ ARBARG the LROE B BAG/PRG, g

ﬁ&g%%&ﬂﬂmlwmm&. at cell phones

A, 1903 s . . ' ' i .
O an AP GELE Vi A hab g TN LGRS OFl i afm
epitbdsdimenb inrtmnireaideom sherd mdnged) Mhbasonab mensrigtgt getwuro ik lesing

, N,.l
el KeARlatd el ) St 2 iy oot 1By ths, 23y Unars
Phaidpror Whigh\Nngy for ext@nlé) @ifiget/ ﬂﬂQEﬁiessacUb msz;ﬂetf?ﬁi?m
bt S bl e PRI oo BING o g s e i
1% @111?@@{ ineEpaikive) alea yoaxim Gidca dsivBiage W ME&ting $4bbNties and
Bt ng Tor BER SR Lo WWhe ot aali AhorRBLa e phfppri
siand ferhpondre Shbidsnispentienghbn Abiwofk supgekt, and LL, as
o415\ P bt b okal SoRb R0 5 by o e Goiias
- lghisedininrabrreai femtioniigotithiis 2 shell geafrapiried arsattbbecapable
- of Bk Rl Bl BQGBbs BN Mhkdizch WIAPL 1k ob LR I, U

[0185] Figures 37a and 37b show adboc pieco networks respectively
operating in peer-to-peer and hierarchical modes. A peer-to-peer mode shown in

Fig. 87a, and embodying the principles of the present invention, enables mobile
terminals to exchange messages, one-to-one. For example, mobile terminal 8501
may communicate with mobile terminal 3502 or 8503 and similarly mobile
terminal 3503 may communicate directly with mobile terminal 8501 or 3502 and
mobile terminal 3502 may communicate with terminals 8501 or 3508 in a like
manner.

{01886} In the arrangement shown in Fig. 37b, the hierarchical mode shows
mobile terminal 83603 communicating with mobile terminals 3601 and 3602, no
further communications being provided in this mode, although it should be
- understood that either one of the mobile terminals 8601 or 3602 may operate in a
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[0169] The sanme protocol SMRL and short nessage
center (SMC) will be wused on top of IP. The SM
protocol information is exchanged over the IP

connection. [01701 The SC 1907 and UE 1904 see the
same protocol, only transported differently. [0171]
WAG PDG 1901 pas an SS7 interface on one side and IP

interf on the other. [0172] Figure 26, i
?ﬁé&%{e“?@ﬁs of processing of information EIlLemsn gﬁﬁﬁﬁ
WAG. SMS data arrives fromthe GVSC as a transaction

Gt bintilsd o lichils B6ing J508! THRicAY, IFissRe m(zﬁei sulgmrt
%)at an }Jgjﬁ header | nformati on. are extracte
§ pl-Aig%{8) mobiils terminale Fripalsomessia fopse thoyRreshnt

bmbbiigndt 3 iathttemel RIS ERSSrised HEsroMP nBfdoRk | bﬁtwo or more

encapsulated in an IT datagramand routed to the
B®ePeYat i on node. [0173) As illustrated in Figure 27,

[71obi | @iE8E b sRewsWdt el \Fek 8% maix!k(&i@et&%ﬂél%a?és

t he preV|ous i nfformati on processing shown In Figure

2 grellplay phone 8801 haying aveapability wﬁ@rgﬂéms ch?ﬂl donti angl: vojce
- ERE&IIRS i BBE fifihe e&&ﬁn{nﬁ) Sivbll®nch o%ges Jebt Pl

routing i nfornation; en’ encapsu at es t e nmessage

toxt gRvolpempaging, theaweniben displays themenu pudsrkicts (h0 outhct
REHOMERe R SIRWSIRE aflplss ésm&f %ﬁ SRR 1500 Qfedetermined by

Informati on El enents in

thei yrbils esmingd dpldespml mat’oa emmnle carsistf gl termimals in the

S [ d
%‘Sﬂ?eé‘;%a( o P SG0R, CEREiR FH SR sl n RS ShisBe
- @Pﬁﬁéd s dheiatmames aeshovay et 3&82 thrangh &8@2]::,
04/ 13 _P&T/ 4/ 458
| 101 %:ggfyf)égt%g 9%993% éﬁ%ﬁ,@e @%ég’r'éﬁlln S chas
rtmmaw%ab %@s@musheﬁbgbnﬁoﬂﬁrmgaﬂ%oﬂ&text
tgggq the protocol entity receives the nessage,

extracts the information, finds routing information
@A&SI hen Thecerpbadiments of tthe npres@itAReetisn gellows Hbe basic

pr 0\ g%;s %gt%%gn%\%% ?a&(gﬁ%\ré%%%sm %ﬁ%ﬁl% g’féﬁ a‘EJ%PTT

feghnolpgyt butSiperates igi auetyemadharen davings mprimum radise ofi00
ﬁl@fe%,nﬂ{‘ %&?m@%&?&@mﬁé any dependency on a base station or

network server, i.e. is a non-peer-network-entity. The thirteenth embodiment
enables point-to-multipeint communicatior within a small closed user group,
eliminates central control by way of a base station and, to the contrary is
managed locally, enabling users to join or leave dynamically, i.e., an injtiator
terminal can selectively invite terminals to the group or a terminal can be
selectively denied access to the group.
[0189]) In one preferred form of the thirteenth embodiment, a technology of
choice is Bluetooth (BT) radio supported by a UMTS platform such as the
Ericsson U-100 platform and has a maximum range of 100 meters, which range
is dependent upon the power class of the mobile terminals. The thirteenth
‘embodiment, in addition to supporting point-to-multipoint communications, is
capable of operating in a master/slave and a client/server mode, the
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el

o

P
- 39000 are.proy

received as |IP data. It goes up the protocol stack and
is delivered to SMAL. It presents the SM5 to the
user. [01771 For the SMS nessage originating (MO

case, SM AL encapsulates SMs data in PDU. It goes
down the protocol stack and is finally encapsul ated in
the | P packeti and sent to the network. {{Q178] Figure
wohobddedtss r at es el eventh enbodi ment which is, Z%Eﬁtﬂggs
preferred (i.e., "proxy") method to support : re
the SMS protocol is ternminated in the WAG PDG and not

mestegslded(s) i fodé beingFan YWH&HABoR viidrs alllthe coRenuIWRLIAL dre
from SM AL. The conversion |ayer _encapsul ates the SVG
SYRCPEgRRts befvepp mpstar and laye( and T the dignisesvazmodeie
asyAtHohdye iwhiefeib/ithé Serves RIS bIrGhe fsBFvi@Whiek thd AiddiSnay
data fromthe | P packet and then_displaying the
aERRORY Rl ARt orallertE e herpinthedlient giipdirgpousty seeks a
serdiba ihichl 1% sSMNRr RIa9t16 Pide A TER thiRfdeHACehRYdimME, AHB%Y has

- .showing sample user jnterface for deljvery Fig.- 32a
-ths?fﬁ&rﬁa Pﬁ@%“o‘f?ﬂﬁ?“é@fﬂ%ﬁ? deovenplle serespRhagFinTonnectable

deviRbcli 88 HdYef ol i€ pades dod whRemdBRofirablolbvi and
det gl s about jpformation processing in WAG P or
Tesneg Fﬁ_b'ﬁf”r"’é"%‘PﬂEﬂ“r?ﬁt ed SMS are shown. The data is
[0T00pp! i dARYvEvRAVIehS %aﬂﬁoéoiixﬁwo&ed Membyaﬁﬁ&ﬁ:éhu now
and t he

ovjdes the DA (destination address

-"be.p cribeelj q°HFWWﬁtWigh%3%W°m3 |Malking reference to
- Fifide Bba $88 k@SR Hollin ¢ btk A0 Bl SRS §§d[t>8\1 gh

seryice.to send the data to SN5- I WEC.

derl 9% exarppls; wBinmpisenss smdsre magtapel osyslin
v o, BT TCiaT . :
. t.he cgase o?‘ﬁssél\ys PROXY", g%tsgig%‘gﬁ?b%ﬁﬁtmﬁbﬁ or mat %lg?ﬁngR
desiresdestorl 2 icaxgagatione »push éo kil (PET). ePircoreralde ShBces

lisGnGo aBAVRspondlle s8R4 aRGHRRASYI ated in a TCAP nessage is
received by WAG PDG. The CM -44 WD 2004/ 099919

- 103831 us2otrerpiam dhat anehilec ferminal 58004 gledss deoinilateathe

cok VR bR ADr Bich toeSIR] H8SmbBBe %mm @og%%%%%ﬁﬁg g]{oyhgﬁ |

RL extracts the originatin ess an
39904 then bepgner the n@@%”l‘ semdrpl AL and then the

{0199V X ST ButeAMfR shotr? m&%@&é@%@%&%ﬁ} fnothg.? minal

gi natiion address and the encaps

ri
: -396% Yhenepnptekep Sly Hep mobile terminal scans for a service provider (SP).
"+ At step S2, when the mobile terminal detects a service from a service provider
~ .. 5P1 the mobile terminal 3900A which has its token register (which may also be

referred to as a status or master/slave mode register) initially sef, to all zeroes,
sets the token register to all binary ones. Mobile terminal 3900A then sets up

. links with mabile terminals in the small closed user group which may include ail

members of the group or a specified smaller number of members of the group
which has been set up in the contact list of mobile terminat 89004, these links

- havingbeen set up by the user. At step S8 mobile terminal 3900A multicasts the
- data. At this time, mobile terminal 8900A has the "token" and ‘remains the
master. The data multicasted to mobile terminals 8800B through 3900D are
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sends it to the UE over TCP/IP. The conversion |ayer

in UE receives the nessage and extracts the
information and displays it to the user. [0182] Figure
36 generally illustrates the nessage fl ow WAG PDG SV
proxy (M), S|mlar to the illustration in Figure 35.
[0183] As was {déscribed briefly herei nabove"the

) 2044%9090f the thirteenth J enbodi nent i Sp&BuUS2004/013458
provi de a short range, personal nessagi ng network

usi ng existing hardware such as, for exanple

Petfermesst in HiENnanaer showrdimFighB%b whezein alinbuthinohile teﬁgmal
, T
ERO0PHATROR metldreh 6d Lottt RAS Doy P ALl ddfner
{0@3hpp! | desuming thasimaettilectermimml SOGHB d,esxreslebopmndldm@a the
E&Fﬁ?’e{é@ﬁgﬁ%urt %er avol dsgdgqs#gp 0@%@&'%&%}%& the
fnohde bomsinil, b stept S seratsvite knobdle dernsinalls Sﬁ umstﬂmtmeﬂgmup,
FUBLES SSEREALE B, 30 WSO, ErllR sty Shotnd ot step 56,
determited ssvhicliinnbﬂ]eﬂarmmad habthe tam,%fxgﬂﬁbemméisgvm fefinal
RAEYS a1 BRLGR R0 1RY (BLER: L840 BirGol e S B8R 5 Boaap the
{dken from [tm}al BBQJIA e&‘eﬂﬁmahﬂﬁb(lﬂ bshshﬁ\én ati@omap BE @bep S8,
t
RELES e EGRRECloe e YoucBlRod avidlen BnPRTnanBhi Wi tohangpy
B t tm]mmabl e to%mmds?herrﬂm allp 0 g]ﬁ)ﬂﬁ&ﬁ&hbers ofits
RSB 80 STORR R AR BUF s 9 choinale; AR foprminal
3B, atrsbgp S@ﬁ;:’ﬂgmr@mr?gg flml'lﬂﬁ frﬂﬁbj?r(:ﬂ:ﬁlgltt&hﬂhﬂﬁﬂs o 9008 atThe token
B3, Bt Ble A et B oaosat HeR S bt pmdinks s
wmmhinate in ite greupyiab atep:maz af@yt Eﬁﬁlﬂml Galitcasistdata to mobile
RBR Sh Shs ko BLh. hBob ot

ﬂmua;eshxohﬂe terniihile ther 39008l de%éBtoQ@ﬂﬂiﬁizc&ﬂé itk ilell Rot be
rt her

58 Ko SEPR AR PRen Hilheroten 1900 op seemeln hevelgrioe
cHoserhfourlthle beke ofsiteplidigod t hat either one of t he rmbl le
‘?3%‘5‘ ( 3353&%69%]%?3%@3 SRG R 3%9?%@56@%8 P gentlips ither
tepbineesdgerar NRITT3 668 mobilel teahiny] réyulhts WedkeR i Yhdlfimnner
- SHBPES that described above with regard to terminal 3900B and assuming that
terminal 39008 relinquishes control, terminal 3900C sets its token register to all
ones, becomes the master and takes control in a similar manner to the example
given for mobile terminals 3900A. and 3900B.

[0195] Recapulating, the protocol for sending is token based, requiring that
a mobile texminal have a valid token before transmitting, the token being passed
from terminal o texminal. The master terminal multicasts to slaves in a time
synchronized fashion while a server multicésts to a client in an asynchronous
fashion. Acquisition of a token switches the role of the terminal from slave to
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for upwards of eight (8) nobile termnals. It is also
possible to use the present enbodinent in a

scatternet which conprises a snmall network of two or
nore piconets. [0187] Figure 38 shows a detailed view
of a typical mpbile termnal such as a cellular phone
3801 having a capability of providing both;text and

WPb eR4pdBRsagi ng such as PTT. In the exanpl e @iMe9a04/053458
once the user chooses between text or voice

nmessagi ng, the user then displays the nenu and sel ects

t @ stRANAR Gdrmihh Ficah hﬁic@ifoﬁ@.ﬂ tisdit¥End theye8n Bb §%eﬁ)’i .e. they are
3801a., Th ont ct is predetermnm ned by
ﬁﬁﬂ?ﬁ@awgi ‘%Eﬁ le&nd may, for exanpl e consist of

a!d19$1er m ”Blléspirétoédlhefor [the eRREeccth SERBYMNRInG AR0PRVIdRd at the
spec) r.K oup $802b i ndi vidual nobile "term na
e g WP rrdh 4 1oF FARSEINE & HEABTAVP, JBUPEIng links,
LRaRaERg 8%0kken, évﬁmﬂmfg reRleffer 38 Odnt MG ik th. I

| ggggﬁxanpl glven the user has__highlighted termna

and ofiwareerchibertneg winviyne g Jor &;nmmsbe
 tisakbd uﬁ@m@m&x&é%uim&dﬁ@ %ﬁ@%agﬁm Py
pres i nvention follows the basic | 0so
ELL n et Wi IhoRm Figaredltheseftyare %ﬁﬁﬁm% wgaamersonal
, qaéissEﬁg deBFRROIEMIN) Q5nt 9P dh&dplite am‘ééi &%M)
havi ng maxi mum radi us_of 100 Tneters, for e,

aFﬁH‘PﬂB?’tthwé'iFél 8% intrylaged chausdy aBnEHCﬁ‘aQem;*&l'&cﬁ eription
n&ﬁ@Q@%(Eﬁmmer i.e. is a non-peer-network-entity. The

‘thirteenth enbodi nent enables point-to-nultipoint
}98ni catliigwredtinpsimplifed blo@ogwam@mgmw the functional

%bﬁ%ﬁﬁh@&tﬁ@%&ﬁﬁd&&@ﬂéé%% g?ﬁdclie?ly eng% Thay be

and, to_the contrary Is

Jaisesated 1}1¥9| ap mmst@avnla&"me T@atheymotmena of iFugtme &ﬂo the

_Xtﬁﬁz‘&zﬁalcaﬁﬁﬂhﬁ@k%? su&w ds \ﬁerﬁt %:@t&fgu% %Ufoo
“or a termnal can sel ect | eni e access
-leffgrm cappbly)of| IWPBWHMEE& eféowwem ifshowld bpmndexemoﬂ rkhat

Wb apdBilties & HRE BRALACH B tiorf Bl O 1roflobb® 9t o obher
radi o supported by a
'E##ﬂ%ﬂﬂﬂﬂf%k ﬁgmﬁmﬂwdwﬂﬂwiﬂﬂpahdgya nHX|nun1range of 100

T A e T T
iSArvigedi date ermrausigghon sémvivep oidtimediarinterfapesantices, application
S A 8 AL kg
~ through 46004, the software supporting these services being shown respectively
“at 4200B through 4600B. The middleware services 4900 include the platform
application programaming interface (ATI) as well as the open archives, open
application framework (OAF) which is integrated into the middleware services
and functions to manage all interfaces of the platform with the underlying
services. For example, the user interface (UI) 65000, which is shown as being

- JAVA-based, and which enables a user to operate the mobile terminal to turn on,

turn off, input data, select from among stored menus, etc. may, when the
platform takes the form of a cell phone, have a conventional telephone keypad
together with other operating buttons to provide on/off, scan, mode selection and
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mast er/ sl ave(s) node being an operation where all the
comuni cations are synchronous between naster and

sl ave(s) and wherein the client/server node is
asynchronous wherein the server may offer. the service
which the client may asynchronously accept or
awoenogispaael y wherein the client asynchronouspyrs8Rlde1sss
a service which the server may provide. The

thirteenth enbodi nent further has .the. facility to

pbthardi?xm fuxrticab) Altaﬁihl tieBs md hﬂlﬁﬁi‘ff\b@ﬁﬁ)ﬂﬂ&@l&&ﬁﬂd ard
nnec vi ces,|i a respon 0 ges. an
e ‘%&Fg‘a’ag’é‘regﬂiﬂé’ Rsﬂt@ignﬁ%ﬂr%ﬁy %fg Wﬁ@mut@avbea
S mTchcsa-gemt@e ﬁr ebe lik€ 1PRY ud? mbeﬁaué E‘ﬁl&fagb&] gy Ei@@ﬁblF gJQOOa
e oyed.i.n .t hi e descri be

" B8 SR itpEee, 'ﬁeg M%@% arlrﬂssg Grdoay emplohgny other
re&eﬂﬁmpﬂ@hﬁmmﬁh lnguafsl the exanple herein is one in
wﬁg@ﬁ nobi term nal s 3900A througgw%SQOOD.qré_

Hed, ToF PERRRP) Biessieiy Retyropk capahility is preferably

MBinBbdibd) g tiase Q{dﬂ:vdaﬁe nébdulst @Which WefRE ¢hé PMN Qifen#bapability
336¥L4¥? assu hat nobil e _term nal_3900A deS|res

1&3 g TeFPestifRlE heing polink apamager, a device

Duﬁ&eg@ra@al ﬁpﬁﬁﬂé fik%agéd ®b@ie 5064 %106@ RAD81H6k, §&3¥ét§v%1y.
&gﬁ | es. kg%9l Assun1 t hat nobil e term nal 00A
e

fuisiqsiofihe Aingtippsepr orefarabbrdictste indsnendgni mofules

t Which[TB&Wdver, S <38dia12830%h foRE aamm ENdre %pe&ﬁyé]ﬂ»e khe link
3900A theg becones the mast er and takes control

tiomsail the crenerbigns whish inslndelopatipnisf and
naiibxhﬁnibﬁidﬂ ﬁﬂh th%g&%\'ﬁé" BrSVidbr (BhchSALR B@ seruas :;m}aér? and
ter scans for a_service provider (SP)

TMSH* AN MR A A e which has
S ﬁﬁvia’ﬁélyl ldsﬁnﬁéi’lanhh&ombwhtﬁlﬂ Qﬁénc&ﬁlac@ﬁgé)@f %!tu Gfdbile
has it en register ich may _also be referred to

5?93%‘1 f&ﬁ%ﬂp@m&w ghe prynpre mobile farpinals

Sﬁithirﬂ;h@"'im]?'e 9ESmod e 53 064 Ehdnd6B0 %K Rippt © al |

nary ones. Mobile term nal 3900A then sets up |inks

vdlﬂ?ﬂ2 Tnobi | Bhe s manager maduls GlOPb sransees thrchanglingof the

Wk ;ﬁaﬁoﬁd}ﬁ Hg& Rl in HREB&IH Pith! MGt deR @ﬁm?gh 40b and
SReCI gi smal | er nunber of menbers of the grou

ofasaninteractigng hetwieenc et device and the wlﬁ@mdemobﬂe

Hdkese links having been set up by the

RN witlQ
gi At step S3 nobile termnal 3900A nulticasts the
2031 At (Fheprofilemanegsivimodule flGfel cogdDye profile pethe device

"WRISE thcl 88 af PRV HisinBOr other capabilities of the individual platform of
the mobile terminal 4100. The modules 5100a through 5100c interface with the
OAF 4900a through a functional interface 4900b via the Ericsson interface
description language (EIDL) stubs of the open platform ATI (OPA) which
standardizes the modules 5100a through 5100¢ to the OPA and vice versa.
[0204] As shown in Figure 41, Bluetooth (BT) services are interfaced with
the OAF 4900a protocols in modules 5100 through 4300a, 4300b and OAF 4900.
Graphics user interface (GUI) services are linked with the protocol modules
provided at 5100 thxrough 4400a, 4400b and QAF 4900a.
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master. The data nmulticasted to nobile term nals 8900B
t hrough 3900D are -47 ;i WD 20041099919
PCT/ US2004/ 013458 performed in the manner shown in

Fig. 37b wherein all but nobile term nal 39606A
function as slqves and conmuni cation occurs in a
synchronous magner. [0193) Assumi ng that vobile

t ] 00B desires to send data, the  Steps
p‘gf’?‘é‘?ﬁ%@&g ICATUSpR4/013458

y nobile term nal 3900B are shown
40b wherein the nobile termnal, at step S4, scans

bi | o Lo _ .
e ses P aIREnE, Pt er R PLE TR e 3E ot B
& &y extended ccomnanapl MARELIMeNS serdcasciBGMhtonpmethwhich is
; Ifirou AR St Ul ke ﬁFm ng| [ al |

E@%@g%efd itsgﬁo gn regﬁilslter setts 0 bl %?egﬁé%gﬁznm?traeguest

draksr arhitediyre (GORBA) intopderito provideintenpead bilBi§®@iAveen objects
Nk in.Eig. 4 . step .
Fgggﬂég%ﬂ?%g@fgq%est ?%% lé hée F%ﬁggluf’%é\nr%,onapﬁge?%[& Blysical
machings pof @erinnis oo ifferént HetwodseCORBA sperifyivigein interface
s i.nks with. .
ISEEL R lasflads o AVTIAS QbR Ay R p oyt objet
sesvestdrokardORBlent node. Mobile terminal 390011, at
, 512, i . romnopile termnal .,
B0 o TREESN lore b B0, the LY R TP acthe SO A patier or
cagimenr caw bt | dymasdcallyt liskeb 63 the eémupsnehisn ikerdsft ban
] 42 ep, 514...and .at.. st 515,
bEfRieRhekliee! By S0:0Rs. Blo FlvRRaRd frollRaR Ty ROT for
ecode iaFigoendli is thHegeapdbitity lof Lisiking d Healh@r@sh of Hidbile

R s o R G S

W
- [08PWi nal Be0Oeregoing iexeanpkmatedion of el herentibe sesthédy and
g X il i:city. 019 um ng, t hat nobi |
bt B Wbl R SRR LBl v

mmg@m,%ﬂl spdsu'iﬁc_ mﬁ.}néﬂce td ﬁidl:]ﬁ’GBW ﬁ.ﬂd]ﬂgﬁgﬁioﬁally and
nes . .simi tQ t.hat descrihe ove
f\}ﬁﬁ&r‘%‘g a%og%teo eFinins 3‘9‘8&@@% d° s rﬁ’iﬁ G Wdbutea

scenamiosa The 80@Btivalis meplicable so TS oid COMARIN endB0NBents,
S- 0 tS. registet to I nes, . hec s the .-
I:?'lrrgtts]l lésrmg%g%gk estgc on nrvg]on?lﬁg{ﬁ’ 3 IWFFEQ‘S"%? ipgble to

- dhemgsemarigiasewell.oWhileihisd ntertitntelshed QaAi anskl B AR and

QR iR AR R P BB Rt i el e

glilkeskinlbbé artéhat nadonistchiangys it fiant aiddethits Ry Pe 25eld therein
without departing from the  spirit and scope of the invention as described

- heretofore.
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fromtermnal to termnal. The master term nal
multicasts to slaves in a tine synchronized fashion
while a server nulticasts to a client in an
asynchronous fashion. Acquisition of a token swtches
the role of the.termnal fromslave to -48 i,. WO
2004/ 099919 PCT/ US2004/ 013455 nmaster. Al term nals
cwlo 2boanedoion as clients and they can be paged,,..

they are connectable but not discoverable. ?P(ﬂjé%ﬁ%omg&tss
protocols for the thirte nbodi ment are provided
at the application |evel and are adapted for nanagi ng
Whatisrclajmedfis: nanagi ng | i nks, managi ng the token,

switghing,fro erver.to client,and vice vers 197
Fi gu?é a1t sﬁlgg\ﬁgaafo oftivering, & iff cf?ﬁ?lgevxﬁﬂ &1%& 2’6‘1‘;
eramplicgtedwithiah deadt ap@GPRendivofis somphisitgd pl atf orm
whi Cgaiid%e %ﬁ:bl e of supporting UMIS. [0198] As shown
in Figure , the software entity 5100, which is a

per sonal recewsggi hepomixigdaka MM)(;;K/D @Eton® Aldats S&méev\’,hWherl{ein
nterprise content .managenment (F conponent iC

HERaTE g%tgdnersﬁ?%d@w %ﬁﬁtf{‘;ﬁégn i nterface

descri pt iconvertingtheadita fridsthge infdd B&bni ifgreiat, £ 1 S a

| A R R AL
capabi | i e rMgsS. an
40, for exanple, may be integrated into an existing
platform,.. 1 n the. ephodi nent of, Figure 41, the.

~ af or&sai ghfafﬁ%\tgf"ﬂ P?%&E’lgf @"h:ﬂ'iwhgs“"tﬁ% P%g‘"‘f"ﬁf%‘@ thecgpta
rhesbageatd £eécond futmbk 1O0pTiPEHEOEITEARAR] Entefnes WRRBEN (19

fUMT . However, it should be understood that the

bilities of the present invention may be

i ncorporated into any other platfornms of |ike
funcgionalit capabjlity. [02001 The platform 4100
i nc oé’p or ﬁh@@qﬁﬁ%ﬁ@n (é—ﬂ#‘%eﬂ'ﬁ‘ Llf?e‘i%lsk”éﬁ?gé§§h°rt message

semtiosl (SBEB). dat a communi cati on services, nultinmedia

interface services, application platformservices and
operation and rel ated services respectively shown at

42004  t IThe ugtheioMaiml BavisRbinihe &6 MRE4iviAgG ahiSdning
rvi ces bei ng shown respectively at 4200B through

S

dg SEAGH GOy GFewar e services 4900 include the

pl f\lt 6mﬁmng'mt' : ﬁtmgaﬁbﬁ%tmxpﬂaﬁmee&vwlsmg aae%t, a&éﬂ) as ’
we S. € open arcnives, open applica IQn rarrevvo_r
(oarsP R%E?W@é‘gsa&@@'wifﬁﬁ@ pidress rrapeRmvedo she spubiag

information; and
sending the SMS to a PDG identified by the PDG address.

S

5, The method of claizn 2 wherein the step of converting a data
message further comprises:

converting the message by reformatting the SMS message into IP format;
.identifying a user equipment (UR) intended to receive the SMS message; and
identifying the WLAN servicing said UE.

6. The method of claimx 5 further comprising:
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and functions to manage all interfaces of the platform
with the underlying services. For exanple, the user
interface (U) 5000, which is shown as being

JAVA- based, and whi ch enables a user to operate the
mobile termnal .to turn on, turn off, input data,

sel ect fromanpng stored menus, etc. may, Wwhen the
matebHdomakes the formof a cell phone, have a
conventional telephone keypad together wi thF&Tiif§se04/013458

operatjng buttqps to prqvide on/off, scan, node
ool did B%Wélﬁaé&"&g% mﬁsmmMm%s

ot her typical functions. Alternatively, the manual

interfacg, my,b gyboard type jnput shown for

exanpl e i‘t‘e%@lﬁi‘ﬁ% THemPREEanual i nput may.
be - &aid WLAN &divefig tNORHtAR SN Sresdd}R th 8RS identified UE.
interface i s managed by the QAF 4900a. = The user

interface (U) need not be Java-based and may enpl oy
any &t hethe fatiof 81D AHRd ghgigage. [0201] The
personal nmessagi hg network (PMN) “capability is

pr effEirIRyE ToptiRg integnation ke SMFoerssess repropkive
mipeoﬂﬁesmégggﬁ%@t capability 5100, the individual
noduyl es, respectively being a |ink manager, a device
mandSEVitERg 2V HAN atceshentaer (Wddh) asldsese @asockiabithritie
ShEQRGseakPRORhE Ylikved iftintl icthfliino! the functions
provided preferably dictate in epenﬁent nodul es
~ whi @ﬁl}%&é@v‘éﬁ‘? nesgagesddieddentifidd WAGheddaesst her . Mor e
- SPeGddntiFfhl ¥ WLAG st i gﬂqm

all_the connecti or?SSbfv]\émué ieﬁc uﬁ%‘g}@%%@&%ﬁ%&ﬁm
bedelivaradea®d on with the service provider (such as a BT
ser i WL

o e S eoal? KPP RF BRI iR it

Ukt eviously identified and stored within the

contact list of the nobile termnal seeking to set up
conmuni cations with one or nore nobile term nals '
~ wi't B n t'Hee methagof clgime 8 mvueio refo0attingthe SMS messagelingo
T RAR: inkRd8hro £\eaSRRager nodul e 5100b manages
the handling of the 'token, previously described in
" connection with Figures 39a through 40b and controls

al | 19t hefyd [ 'V j .
T e R R ke e

IBfernat inclydempyovidingien engypolatedformiahs a profile of the
devi ce which includes any advertising or other

capabilities of the individual platform of
- . 11. The method of claim 3 further comprising:

retrieving routing information pertaining to the SMS message responsive

to receipt of an SMS message;
- identifying a PDG address for the SMS message from the retrieved routing

information;

sending the SMS message to a PDGW corresponding to the identified
PDGW address;

identifying 2 WLAN user equipment (UE) to receive the SMS message;

notifying the UE of the existence of an incoming SMS message;
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the nobile term nal 4100. The nodul es 5100a t hrough
5100c interface with the OAF 4900a through a
functional interface 4900b via the Ericsson interface

description | anguage (EIDL) stubs of the open platform

ATl (OPA) which standardizes the nodul es 5100a

through 5100c,to the OPA and vice versa: [0204] As
WtPWPe/doBos51 Qure 41, Bl uetooth (BT) services ar

intertaced vvrth t he OAF 4900a protocol s |n FrﬁUHP’é’g‘““mss

510 4300b.a F 4900.. ..Gra

"t LR FHeRES 5T T Al i ARLTATE Sh i BLOR
rmdLHeaémgmncﬁMﬂ atksadgemblificddio0tiothe ARDAN; 4400b and OAF
49004, W 2004/ 099919 PCT/ US2004/ 013458 [02051
Recaplc% ul ng, the software entity, i.e., the PW

client, geaep:ﬂmg adeatknmmaxﬂ(ﬁm heeuFR EPBhsive to receipt

: nt servi.g conponent which is
Of]ﬁ'te%e L3818 ‘r"fﬁ’ DL stubs and is sinilar to

t he comesndiny #eiSMS geSie tORKWLANChi t ect ur e ( CORBA)

in order to provide interoperability between objects

built in different programm ng | anguages, running on

dlfflerenfh@h)éﬂioﬂaifclaﬁﬁqmlt‘ﬁ&Beﬁ&dn pedif@aps on different
in |nterface definition

net wor, BA soeyrf
] angt¥ éw Hin Opgsgge tedhg erevionsdy identifed
Ul.th the object request broker (ORB). [02061 The PMN
client registers for events and can be either a
supplier or consuner, can be dynamcally |inked and
t he 180NPERERbEhol REEIRGH 19%11@:3/%%& r for
serv The advant age of the odlngﬁ{ﬁg% jares for
exaﬁﬂﬁ N due 41, is the capability of I|nk|ng a

s el denging i SMS Foiph fhesdaBt {6 DR WIMI'&E:]SI):@W%W coipt of the

hic area w thout any network support.
Sﬁ%ég?sﬁg &going is an expl anation of the invent i ve

net kgidSWBAN: architectures for the delivery of voice

and/ or dat a-based services over 3GPP interworked
L ANEeRSFating & delivqry repart apdsandipg the deliveryvepedt torthe PDG

reSptnsvedb the SME refeiitGhéLRR A YmCRRANEL €d situations of
WAGS i E’ each of vari ousggl:gI lustrated scenarios. The

i nvBHEREN=i s applicable to UMIS and CDMA 2000
env exOnmei fhe d&Werjr trefoBt E@Het;érﬁlﬁx@‘if 1570 Bﬂ@ fnessage was

envi nts, i.s envisaged to be applicable to
s“ﬁ?ﬁﬁ%t{‘ﬁ%gglﬁ%?@%%lap Wi | e th| s i nventr on has been

par brevhidigd 3 £RAYRIeARIMerd BREEIFG s unkH: £

E]; zerred éerrbodl mentg(gnlt w || be underst ood&oy t Iey
of the SMS message was successfully delivered;

14.  Themethod of claim 13 further comprising:
said PDG generating a no-acknowledgment message when the SMS

message is not successfully delivered.

15,  The method of claim 14 wherein the PDG further comprises:
-generating a delivery report in response to at least one of (i) an
acknowledgment message, and (ii) a no-acknowledgment message.
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o S

skilled in the art that various changes in form and
details may be nmade therein w thout departing from
the spirit and scope of the invention as descri bed
heretofore. -51 WD 20041099919 PCT/ US2004/ 013458

CLAIM5S What is-clainmed is: 1. A nmethod feor delivering
a data service'td a WAN that conmmunicates with at

| WQIp04aWIBCPP net wor k, conprising: sai d net Wedusi004/013458
recei ving an incom ng data nessage from a data

servi 6, VIRIBéthod sM@aib S ARG QalpRisilssage is in a
first fg&:}ﬁ% converting the data nessage into a
secontf it, and delivering the reformatted nessage
to t he W.AMrie?ding Rt iRREmekios! Slrilidin ' S

of converting tﬁe dg?g rresgglgg ?éo a sggﬁl%{gﬁﬁf]&e&&%‘a
&IPSR do respipkeliantMB anesppgent er net Prot ocol (1 P)

format. 3.jdéd idBhwaGolaards2 if&] aa.e"f?ﬁ&% %%g&é@?r&?%@e roﬂting

service is a short nessage service |
¥ claim 3 wherein the step of receiving an

i ncom ng  sekidiRg R SMIGREAFDE ' Inj routi.ng ..
b@& rmat i gn froma recgi vggédsf/gmn%%‘g%?h%%gﬁ%eﬁ@&gﬁed
t:a gat eway (PDG address responsive to the

routing i EEEE. N{yrang ' t

i dent i fi e _thge%PDG 06 gier, 200! @Ry Wb R 2R
megpageds tp keteeligered; of converting a data nessage
further .Capithaans SRR TRGHE HRRSAL ?r’g?}{' incoming SMS

reformatting the SM5 nmessage 1 nto
mesEef aachg a user equi pment (UE) intended to receive

o d U, | Eroafifing e SMEGRhoeate it (10RERY s aha faes
message is ready for delivery;
said WAG:
- sending an SMS message notification to said WLAN;
said WLAN: | | o
sending an acknowledgment message (ACK) to the WAG
responsive to receipt of the SMS message notification,;
" said WAG: o
sending the SMS message to the WLAN responsive to the ACK
message; and
said WLAN:
- transmitting the SMS message to the identified UE.

17. - The method of claim 16 wherein said PDG reformats the SMS
message into IP format employing one of text and encapsulated reformatting.

18.  The method of claim 16 further comprising the steps of:
said UE:
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-52 WO 2004/ 099919 PCT/ US2004/ 013458 sai d network
delivering a reformatted nessage to the WLAN. 7. The
net hod of claim6 further conprising. said W.AN
delivering the reformatted SMS nessage to the
identified UE. ..8. The method of claim3 further
conprising retfieving routing information pertaining

twol2bRsiy» nessage responsive to receipt of gRSMR613458
nmessage; identifying a WLAN access gateway (\\AG

address assogi ate L,th he SIS fromthe
retrieved ?M%%W%%ﬂ%ﬂ@?%%ﬁ@%a@@w
t of theSMSimietdage,ed WAG address; identifying a W.AN user

equi pne | to which the SMS nessage is to be
del i v&fEd" ~reformatting the SM5 nessage into IP
format f orgaetdtigsyddivedyiepdrt Rpohiitslto HE AMS FeceiBt mebGge

nﬁ%’ho&f*?‘ﬁa'd im8 wherein reformatting the SM5S nessage
i HOB YP 5 P8f mat i ncl udes providing a text format. 10.

The net hodsenfiigatheddlivebeteport toathe'Watt i ng the SMS

nmessage into | P format includes providing an
encapsul ated format. 11. The nethod of claim 3 further

conpr i19i NgThd RbtHol Gf 18ink 2 WirtR&: éoniidiRe-i on pertai ni ng
to thegﬁ ssage responsive to recelipt of an SM5
messad&” Y tifying a PDG address for the SMS nessage

fromthe retdivayash fRbhididend AL j h
SMS _nessa to g PDGW. cor rg%gg%g{ar@i tsgfst %ig%gﬁféll gdmer
PrsiaeRh L% and fxyarding Qheaemﬂpgec} S impeserge taUr)PDG,

t Wh6REEIHS MY BreSiMpe IPRASSIated 9b TP ¥orathtt he UE of t he
exi st e%éﬁ’jfﬁ an i ncom ng SM5 nessage; -b3 WO
2004/ 6 *PCT/ US2004/ 013458 reformatting the SMS

nessage i NoflvdrBnk TheBMSTREssAS] £UET P HPmblEitd\bANindara SMS
format; and '
sending the standard format SMS message to an SMS-IWMSC;
said SMS-IWMSC:
examining the SMS message and forwarding the message to an SM-SC;
said SM-SC:
sending a delivery report to the SMS-TWMSC respansive te receipt of the
SMS message;
said SMS-TWMSC:
sending the delivery report to the PDG;
said PDG: ‘
relaying the delivery report to the WLAN; and
said WLAN:
sending the delivery report to the UE that sent the encapsulated
SMS message to the WLAN.

20. The method of claim 3 further including:
said WLAN:
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W{bﬁb&bﬁg UE.- 13. The nethod of claim11 f

sendi ng an SMS nessage notification to the WLAN; said
WLAN: generating an acknow edgnent (ACI D nessage
responsive to receipt of the SM5 nessage notification
and, sending the SMS nessage to the WLAN. 12. The

met hod of claim 11 further conprising: said WAN
transmtting thg SM5 nessage to the previqusly

—

Iher
conprising the steps of: said UE: sending aﬁ&é p004/013458
recei pt nessage to the WLAN responsive to receipt of
the SV reeddne ansiiceming pucapmlbaied tSMIY maestee Viomy a user
" pherdiNUEH S 3 £fld SREN AR SIS WnldBel e wae,

responsive fo e recei pt ssage from
sehereinpibe SMmessageyistancaprallatediniPfopoat; and det er mi ne

if the, gressage was successfully delivered to the
UE; and generating an acknow edgenent nessage

r esponsi véonvsriog tesS¥IG imatedgefamy IP frmbh dntshstamdad @S
\qgﬁn%tyccessf ull'y delivered; 14. The nmethod of claim 13
further conprising. said PDG generating a

no- acknow edgnent nessage when the SMS nessage i s not

succesgsf ul ' he net hod of claim 14
vvher'e|§?i t#ﬂ%&tﬁﬁcﬁ%%@%lggﬁpmé%erati ng a

del i vexrig WAGkort in response to at |east one of (i) an

mesage. Iy B 3RARGe0 Bna ok o 1 43 SRS R NG,

et hoshi@SMS-BWMISE: f ur t her conprising: said PDG
e ey "ofPidtlrdnb B-RIRE &BRa S Btk b 8. S
said SM-SC:
sending a delivery report to the SMS-IWMSC responsive to receipt
of the standard format SMS message;
said SMS-IWMSC:
sending the delivery report to the WAG;
said WAG:
. relaying the delivery report to the WLAN; and
said WLAN: '
_ sending the delivery report to the UE that sent the encapsulated
SMS message to the WLAN.,

22. - A method for providing notification of CS (cireuit switched) calls
over a WLAN coupled to at least one 3GPP network and a PDGW, wherein
cominunications between the WLAN, a user equipment (UUE) and a packet data

- gateway (PDGW) are over standard internet protocol (IP)-based links,

comprising:

a message service center (MSQC):

retrieving mobile routing information responsive to receipt of an incoming
CS call for an identified UE; and
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responsive to recei pt of an SM5 nessage; identifying a
WAG address for the SM5 nessage fromthe routing
i nformati on; sending the SM5 nessage to a WAG

corresponding to the identified WAG address;
identifying a WLAN user equi pment (UE) for which the

SMS nessage;is to be delivered; | notifying the

w&d@g‘}édgggegilgd Ulé of the existence of an incom ﬁ(?lg@f\gwomss

;and reformatting the SVS nessage i
format whereby the SM5 nessage is ready for delivery,
sai dsapsimg Benoiting inforsptonbss hogmerotationgegisten (HbR3ai d
WLAN; S%.hﬂiﬁ%&’\t sendi ng an acknow edgnent nessage
(ACK) to the G responsive to receipt of the SMS
message not i fsepdingaPDGIhadiiryysGdentifiingg given FIDEW to the

M8es : {Eg- AN Ls to the ACK nessage;
and g%lggél\%ﬁ : ﬂansﬁ@?ﬁ%ﬁ e SM5 nessage to the
i denti fi ¢eiddESC:17. The nethod of claim 16 wherein said
PDG reformats, into .l P t
enpl oyi ng oneseoﬁﬁgésiﬁggéﬁﬁg%ggﬁ§ﬂfd%lgﬁn?@Pﬁ’mﬂt ting.
18. The meldHIHEWE claim 16 further conprising the
steps of.. said.dE: .- 20 09991 .
PCT/ US2004/ of?%?gg tggnﬁlﬂnﬁga gﬁ‘ggﬁé i%&’&"g%‘? Ul 2espgusipg to
redeipt\f Hi¢ pageponsigepartdo recei pt of the SMS nessage;
- sai d. VEAN: notifying the WLAN with a page notification message; and
said WLAN:
alerting the UE of Fhe existence of said incoming CS call.

23. The method of claim 22 comprising said MSC:
setting a page response timer concurrently with sending of the page
message.

24.  The method of claim 23, comprising:
said UE:

sending an acceptance message to the WLAN;
said WLAN:

sending an acknowledgment (ACK) message to the PDGW;
said PDGW:

sending a page response message to the MSC responsive to the ACK
message; and
said MSC:

stopping said paging response timer; and delivering the CS call over
a GSM radio interface.

25. - The method of claim 24 wherein said MSC further comprises:
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generating a deliveryreport responsive to the SVS
recei pt message fromthe UE, and sending the delivery
report to the WAG. 19. The nethod of claim4 further
conprising said WLAN: receiving an incom ng

encapsul ated SMS message froma user equipment (UE)
and forwardi ng t he encapsul ated SM5 nessage to a PDG

VR e SMS nessage is encapsul ated in | Rchipisigbionssss
said PDG converting the SM5 nmessage from | P format

i nto taminaﬁﬂgtﬂb;ﬁlg@m&mmthe Bistlo R dr et

for I\@ nmessage to an SI\/IS-ﬁH\%/IB&% gal d SMs-1 s%%%[
TROC PRfe TSRROSR BE8A8eand f orwar di ng t he nessage

to an SMSC said SMSC. sending a delivery report to

h f th
e I | N eihed Bl prwedine aetifisrion o GG Fespdemises toa
BGPPh@s P AYWIAN 0

Lhe q%" B@‘:féa. COBPIRSRpL QWIAN O o' YedsE AL e
p a"E\}tﬂP t dneateay SRR GO, wheneih cogmBurins bemsbetween
- tHewVBANUEL Gn

sai d WAN: -56%%%/9%99919 Pc?%fg%féﬁﬁg’ﬁ% 9
1 eceiABAR A BenaE preket spdia B@MCGKGBRS)\EMM (G@IN R

user e BBl WA ARMR SdMn g Ul S pflation

SMS5 nessage_to a wherein t

toresleng eation ekl FespaRRive o recsipt of an incoming packet
data protocol protocol data unit (PDP PDU) for an identified 3G PP user device;

said HLR:
sending 2 PDGW address to the GGSN responsive to said routing
information;
said GGSN:
sending a PDU notification message to the PDGW address from said
HLR;
said PDGW:
locating the identified user device and notifying the WLAN by
sending the WLAN a PDU notification message responsive to receipt of the PDU
notification message; and
said WLAN:
alerting the identified UE of incoming data packets from said
GPRS/3G-based services.

27. The method of claim 26 wherein said GGSN sends the PDU
notification message with a mobile internet protocol (IP) address.

28. The method of claim 26, comprising:
said UE:
sending an acceptance message back to said WLAN;
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the WAG converting the SM5 nessage from | P format

into a standard SM5 format. 21. The nethod of claim

20 further conprising: said WAG sending the standard
format SMS nessage to an SM5-1 WWBC, said SMs- 1 WVBC.
forwardi ng the standard format SMS nessage to an

SMSC, said SMSC. sending a delivery réport to the
SWB-20WiB®19 esponsi ve to recei pt of the standatfus2004/013458
format SMS nessage; said SM5-1 WVBC. sendi ng t he

del i very T @aRfig drackBithin b PRHAWE
del i very report to the W Neni(ngﬁgsal Aﬁlzli senolvlbnﬁglgnd

the dépidEIPGWeeport to the UE that sent the

encapsul al gébpoxi TFIRAUEH fheldifo p@ %Ugﬁcatmn
for prowdlng notrfication o ircu svvltc
cigpponse giespage beail G@BMNI ed to at | east one 3GPP

network and a PDGW wherein conmuni cati ons between

the WLAN, a user equi pnent (UE) and a packet data

gat ewd9- ( F"B@/Vletiwé ofclaim g8 fmilardnélndiwegnet pr ot ocol

(1P)- ﬁ?%—gﬁn conpri sing: a message service

center retrleV|ng nobi |l e routing infornmation
responsi verepeatingodl gitthe steps of dajoritheyer EERBSIBG matwark.
identified UE;, and -57 1 WD 2004/099919

PCT/ US20041013458 sending the routing information to a
hone BcatA orethalyios peavidibg RptificatmncofHIMS-based services over a

WLAN communicating with at least one 3GPP network and a packet data
gateway (PDGW), wherein commumpications between the WLAN, a user
equipment (UE), and PDGW are over standard IP-based links, comprising:
a call state control function (CSCF):
retrieving mobile routing information and sending the routing
information to an home location register (HILR) responsive to receipt of an
incoming session initiation protocol (SIP) message for an identified UE;
" said HL.R:
-sending a PDGW address to the CSCF responsive to the routing
information;
said CSCF:
sending an SIP notify message to the PDGW address received from
said HLR;
said PDGW:
locating the identified UE and notifying the WLAN by sending the

WLAN an SIP notify message responsive to receipt of the SIP notify message;
and

said WLAN:

alerting the identified user device as to the existence of an incoming
SIP call.
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sending a PDGW address identifying a given PDGNto the
MSC responsive to said routing information; said MC.
sendi ng a page nessage to said given PDGWN said PDGWN

| ocating the WLAN and the identified UE responsive to
recei pt of the page nessage; and notifyi ng the WLAN

with a page notification message; and said WAN

- averzpdngsihe UE of the existence of said i ncomdrigsabeanizass
can. 23. The nmethod of claim 22 conprising said MC

settigg a e{h%ae%%sléd nﬁereg&e#g&ﬂ?' y with

sendi ng of page nesSa thod of claim
23, c wnﬂﬂasmtgle intemied ptﬂﬁ)coh(éﬁl:hd@es’s withothe SIRmBettfy mess age.
message to the WLAN, said W.AN: sending an

acknow edgnent (ACID message to the PDGWN sai d PDGW

sendi 8% a Tiegecthed pirlsim 35 seapdsing: t he MSC r esponsi ve
to thgﬁ message; and said MSC: stopping said paging
response tiner; and delivering the CS can over. a GSM
radi o int &Bﬁ&@gan%cepﬂﬂiﬁeﬁﬁkéugdt@fsmdmm,24 wher ei n

sai d her conprises: -58 WO 2004/099919
PCT/ nga%q3458 term nating the page request if the
page r es peasdng anmackrdowieizment (ACKDhedsage tothe PRIGWfand

sai d ?,ﬂﬁponse message. 26. A nethod for providing
notlfl cation of GPRS/ 3G based services to.a 3GPP user

equi pment rédpohfling o dhig ACK Mb4g6 Oyt Beeding Analckh@MsdePRat

3$ZEage to the CSCF,

33. The method of claim 26 comprising:
the CSCF sending the SIP 200 OK message over said 3GPP network.

34. The method of claim 33 further including:
said CSCF:

repeating the method steps of claim 21 over said 3GPP network.

85. A method for providing termination of IMS-based services over a
WLAN communicating with at least one 3GPP network and a PDGW, wherein
communications between the WLAN, UE and PDGW are over standard IP-based
links, comprising: |

a call state control function (CSCF):

retrieving mobile routing information and sending said rowting
information to an HLR responsive a home location register (HLR)to an incomaing
SIP call for an identified UE;
said HL.R:
sending a PDGW address identifying a given PDGW to the CSCFEF
responsive to the said routing information;
said CSCF:
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network and a packet data gateway (PDGWN, wherein
communi cations between the WLAN, UE, and PDGW are

over standard | P-based |inks, conprising: a gateway
general packet radio service (GPRS) support node

(GGSN): retrieving nobile routing information and
sending the routing information to an hore | ocation

rveQ e@a/es9IoHLR) responsive to recei pt of an i nr@anisag4/013458
packet data protocol protocol data unit (PDP PDU) for

an identifjgi ai-d. HL ndi ng a
PDGW addr essﬁlngg;r%ywr esp n&’%ed Je]slg ﬁbutl ng

i nf or saldiRGWsai d GGSN: sendl ng a PDU notification
nmessage t S8 fr HL d

| ocating t ené i #I e hf?”n m&yﬁe&ﬁﬂg}?‘ Eﬁm\’a
VEIANNlyite nmme mcgﬁpo:hmvallq&mccapﬂmﬂha SIP frvitemaasagepasdige
respoggid\wL%ﬁ recei pt of the PDU notification

message, said WAAN: alerting the identified UE of

i ncomi ng dderdingaeiddiE of awincoming SIFFRN. 3G based ~
services. 27. The method of claim26 wherein said GGSN
sends the PDU notification nessage with a nobile
int-er 88t Fhetetbbd ¢fidR)inp8ilcansrisiagd. The net hod of

cl ai m.28, onprising: said UE sending an acceptance
nessage back to said WLAN, -59 WO 2004/ 099919

PCT/ US2004£0di8g 56 acceptrdica theammgadk aid/WHANENt  ( ACK)
nessagadwe PDGW and said PDGN responding to the
ACK nessage by sending a PDU notification response

message t Gesdingl aaSHN20Q DK mhassage thedd PDGW;aind 28
fur t hegsyiphiekiydi no

' responding to the SIP 200 OK message by sending a SIP 200 OK
message to said CSCF.

37. A method employing a wireless access gateway/packet data gateway
(WAG/PDG) for providing short message service (SMS), comprising:

said WAG/PDG receiving a message derived from a short message entity;

extracting a SMS protocol data unit (SMS PDU) from said message;

encapsulating the extracted portion of said message as is into an internet
protocol (IP) data frame; and

sending the IP data frame to a designated user equipment (UE).

88. Themethod of claim 37 wherein said message is a common chann el

signaling system.

39.  Themethod of claim 37 wherein said message is a signaling systen
number 7 (SS7) message.
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o

said GGSN: repeating all of the steps of claim25 over
a GPRSI 3G network. 30. A nethod for providing
notification of |Ms-based services over a W.AN
communi cating with at | east one BGPP network and a
packet data gateway (PDGW, wherein comunications
bet ween the WLAN, a user equi pnent (UE), and PDGW are
Yoapr4gpidar d | P- based |inks, conprising. arcalds2éb/aizess
control function (CSCF): retrieving nobile routing
i nf odomt mﬁ Béttlod 6Nift037 WRereRUIAEP adtd AP 00 o Bafdl
@ﬁge | oc |qn regi ster (HLR) responsive to recelipt 0
Y % HB’@%’? qeghareqinefveark §WLAMNGt ocol (SIP) nessage
for an identified UE; said HLR sendi ng a PDGW addr ess

to th g&%f responsive to the routing information;
sai d4’es egrsiiPh 6f dAITSHP wher¢in JherBE AN eompritdscanPiGis

e ot 1P er UL AN Bl ROt e 0P

the W.AN an SIP notify nmessage responsive to receipt

of tise SWRnpion oy RRSSPENAGHTNE R i Al syt SHLLIG. o

the identified user device as'to tenca g
from: Hees paupprent SHE) ceepm.mg:ow 099919

P CT BP0 Bhai P TPAUTR LA Bl GE BRI A0 RSl

the CSCF: sends
apdi§Mdatai th the SIP notify rressage 32 The nmet hod

of Ghed WasPppgonprising: said UE: sending an
accept ance nessage to said WLAN, said WAN

cting said header and said SMS data from the IP data;
determining a destination for said SMS message from a destination
address (DA) incorporated in said header: |
forming a TCAP message; and
forwarding said TCAP message to an SMS-TWMSC.

43.  The method of claim 42, further comprising a2 WLAN:
receiving said TCAP message; and

sending said TCAP message to said UE.

44. The method of claim 42 wherein the step of forwarding said TCAP

message performed by said WAG/PDG includes forwarding the TCAP message
over an SS7 stack.

45. The method of claim 42 wherein said UE sends an IP message
further incorporating a message type indicator (MTI), & message reference (MR),
a destination address (DA) and user data (UD) incorporating a user dats link
(UDL).
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sendi ng an acknow edgnent (ACK) nessage to the PDGW
aad said PDGWN responding to the ACK nessage by
sendi ng an acknow edgnent nessage to the CSCF. 33.
The met hod of claim 26 conprising: the CSCF sending
the SIP 200 OK nessage over said 3GPP network. 34.
The net hod of claim 33 further including: said CSCF:

r wioeata/mgp1e he net hod steps of claim2l1 over spigusieiEdRizass
network. 35. A nethod for providing term nation of

| M5-b d i Ge .y AN conmunj ' wth at .,
| east a%‘r?]e eﬁaeotﬁv(\)g? a%%wgl\gr Eigegﬁﬁ%mssagebysmd
c WA DS hinchdes betmpoetinghe WL.AN, UE and PDGW are over

st and - | . conprising: a call state
contr%%g%@&’ret rieving nobile routing
i nf or reEMSE adddessd@MSPR)sai d routing information to
an Hi X j a catjon register (HLR) to an
incomgn‘%‘%%?%ﬁgaﬁ?e%@?@ﬁm ified UE, said HLR
sendi ng a $#EWIAddress identifying a given PDGNto the
CSCF responsive to the said routing information; said
CSCF: -61 WD 2004/ 099919 PCT/ US20041013458 sendi ng an
IS| P | 47i t eThems ; tégdofdama' g%iw_gerem %QMWL%EE famd_ ncludes:
ocat i pg.sai and not.i fying the y sendi ng
t he V\fﬁl\l"é’ gr@#&%’ﬁg’ﬁn@ Pr%‘?é’age responsive to receipt
of t henGipRulabinptke ertattgonesang Hi8é shidNTENP @mbsagd. Ng
said UE of an incomng SIP call. 36. The nethod of
claim 35 conprising: said UE
' 48. A method employed by a UE for processing an SMS message

originating at said UE, comprising:

a short message application layer (SM-AL) convéying an SMI, DA: Short
message entity (SME), service centre address (SCE), protocol identiﬁcaﬁoﬁ (PID)
and short message (SM) to an SM-transfer layer (SM-TL);

* said SM-TL submitting an SM-RL DATA REG to an SM-relay layer (SM-
RL) responsive to the message received from said SM-AL;

said SM-RL, responsive to the message received from the SM-TL,
transferring data to an SM-connection managément (SM-CM) layer;

said SM-CM layer, responsive to data received from said SM-CM layer,
conveying IP data and an IP header o an IP layer; and

said IP layer, responsive to the message received from said SM-CM layer,
- encapsulating the IP data and header into an IP packet for transmission to a
network.

49.  The method of claim 48 wherein said network further comprises a
WLAN:
' receiving said encapsulated data; and
sending said encapsulated data to a UE.
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sendi ng an acceptance nessage to said W.AN, said

WLAN: sending an SIP 200 OK nessage to said PDGWN and
said PDGN responding to the SIP 200 OK nessage by
sending a SIP 200 OK nessage to said CSCF. 37. A

met hod enpl oying a wirel ess access gateway/ packet data
gateway (WAG PD&G) for providing short néssage service
(WOP04/NPri si ng: sai d WAG PDG recei vi ng a npepagfiosoissss
derived froma short nessage entity; extracting a SVM5

prot os®| dabRthyl bmpRYR BPU UK 357 AdHsihS SAHMS message

enca | at | the extracted portion of said nessage a
F%ce?‘%a YEG Wi eGORESINgr ot ocol (1 P) data frame; and.
sendi $gd Uiiendvihgat a frane to a designated g grated
user equipment (UE). 38. The nethod of claim 37

wher ei n s &PdPla¥sageeiviag saidoMS medsagmisl an EP gacket figrmat,

exFhaiig the 1P Tag 4R davesihe BlAIPAAL M&;ﬁ%@@@&&-

message is _ﬁ@g@gnal I ng system numnber g nméssage.
-62 WD 2082 Wlaperyesmpsineto s8id 3B layed, sefiding nedrhiada to
fh SM-Reliyddyatigmery) said IP data frame is sent to said
UE by way Q’? a W reless |ocal area network (WAN). 41.
The net hotPidSMRE; responsiye besaid SME-OM. akiracsing telayspratocol

ea ] ' N transm g i th
T oars pat ootk Mrihee W5 Ml Sl TR % 'a
xrepiering »eharbmespen ideghifen(SNT) maiginaing addresa (QAR Bervice
QbR arfPTPY to S XM S:s ding to said
WAG PDU ISBQ_%E%Q i ncor%%?eﬁw ng a?erl-{%’a%t%ﬁa&dj‘;l‘gader and
SV dat a; sa$SM-Tiacermoosive 1o sad SMrBLssindingsatsyDdo dn SM-
%ﬂﬂﬂa@@la%{@hiw the IP data; determning a
or

estination sai d SM5 nessage from a destination
address (DA) incorporated in said header;

51. A method employed by a wireless access gateway/packet data
gateway (WAG/PDG) for providing short message service (SMS), comprising:

receiving an 857 message containing at least an SMS proxy from an SMS
source;

extracting said SMS proxy;

reformatting said extracted data;

encapsulating the reformatted data in an internet protocol (IP) frame; and

sending the encapsulated data.

52. Themethod of claim 51 wherein the SMS message received by said
WAG/PDG is in SMS protocol and said WAG/PDG;
terminating the SMS protocol;
extracting the SMS data from a short message application layer (SM-AL);

and

sending the extracted data to a conversion layer which encapsulates the
SMS data into said IP packet.
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form ng a TCAP nessage; and forwardi ng said TCAP

nmessage to an SM5-1WMSC.  43. The nethod of claim42,
further conprising a W.AN: receiving said TCAP

nmessage; and sendi ng said TCAP nessage to said UE. 44.
The nmethod of claim42 wherein the step of forwarding
said TCAP nessage performed by said WAG PDG i ncl udes
fwouwers@bag t he TCAP nessage over an SS7 st aCkerbszeohdsass
met hod of claim42 wherein said UE sends an | P nessage

furth [ cator
a nesgb;ge&?% er ence%m&ﬁespl Natron addr e IO?EXTI

archyerdractothe SNBnessage fyvor GeilR datn ressiveddodm thd WAG/PDG;

). -63 WO 2004/ 099919 PCT/ U82004/ 013458 46. The
met hod of claim 42 wherein formng the TCAP nessage by
sai d diveeyrid® exicictedSMB maessager at i ng. an ori gi nating
address (OA); a GWSC address (GVBCA); a dial ogue
identifier TCAP (DI); and said UD. 47. The nmet hod of
cl ai 942 Wheméthwaﬁ‘daw fﬂiaﬂ;erﬁmmﬁﬂmng aWLANeS:

obt al%f‘ggm ﬁid@n%a' nf o ﬂpnd encapsul ati ng the

extr ssage nmessage. 48. A nethod
enpl cgeedmmsaalmaps;ﬂam@la%MmUEan SM5 nessage
originating at said UE, conprising: a short nmessage
application |layer (SMAL) conveying an SM, DA: Short
mess dife eﬁghebymg Sliployed by uMM/PB%ﬂm%ﬁe&ﬁlﬁg &n S%%essf};ge
entificatio and. short nessage
tB %%%%%%%ﬁ%req%‘?ﬁ ﬂcﬂﬁnpn?é‘ﬁ'd SM TL subnitting
an ShebtiviDARA SREGnessags inlibdieg ajestiayiion 4d8Mss @A), from said
ponsive to the nessage received from said SM AL;

sai’d SMRL, responsive to the nessage received from
t he SkAnBferring said data requested through an SM-application layer (SM-

AL); transfer layer (SM-TL) and relay layer (SM-RL);
~ said SM-RL:
generating an originating message service ISDN; and
employs TCAP service to send the data to an SMS-TWMSC.

56.  The method of claim 55 wherein said conversion layer requests an
MSISDN from an HLR of said SMS-IMSC;
said SMS-IMSC generating said MSISDN.

57.  The method of claim 56 wherein said SM-RL:
sends a call set up message to said HLR;
said HLR:
sending a complete call message;
said SM-RL:
sending an SM to said TCAP service.
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transferring data to an SM connecti on managenent

(SMCM layer, said SMCM | ayer, responsive to data
received fromsaid SMCM | ayer, conveying |IP data and
an | P header to an IP layer; and said IP | ayer,
responsive to the nessage received fromsaid SM CM

| ayer, encapsulating the |IP data and header into an

IV pavajogvls or transm ssion to a network. 49.pchigso04/013458
nmet hod of claim48 wherein said network further

conpiBs esThe mékiAk of ERER Y WherdiAlsHiceCAP Skl etk to
% sending said encapsul ated data to a UE."~ -64 WO
'099919 PCT/ US2004/ 013458 50. A net hod enpl oyed

by abblidd aid MOAFesSkRge A SURrites 33 Rogd LABAIED (BY) and
sai.d UE, conpri si, said UE having: an )EP layer
2042 the Tgeseg @%ng%ﬁ;essage in an | P packet format,
extracting the | P data and conveying the IP data to an

SM layer; said SMCM | ayer responsive to said IT
| 'ayeP?: séﬁ%ﬁ% &t clefzn 58 whereimsaidToA Bserviggrer ( SM RL)

sai dineNiddk anfopipRftinis Wadiels, SOGIMSEM £ G1b E&?Wﬂ%ﬁ_‘ ay

protocol (RP) data and nessage reference a,
storing said MR data and transferring a short nessage

i deng,f i ernrabihhd oftdldit] HPkhALHALAE 85 H QO ice
center addr e_sshéscgabgin%%&?o an&Sl\/Ltrsélar%)s1 ei?l%{u\gﬁér

( SM Fapfing;spid; 51 ‘Mal%!LANé, 8pdnsi ve to said SMRL,
sendigig veeAl: UD to an SM application | ayer (SMAL).
51. A nethod enpl oyed by a wrel ess access

gat eway/ FaekiBe sppdiSM toymidlilly (WAG PDG) for providing
short nessage service (SM5), conprising: receiving an
SS7 nessage containing at |east an SM5 proxy from an

SVB 8k ourtmethogd: fonzapaging ai meBRBingr opyhility efongratiiitg]
RPN iRGEARInd R Rerating in a small geographic area comprising:
one of said mobile terminals desiring to send a message to a given number
of other mobile terminals in said limited group:
scanning the mobile terminals in said group to determine if any of
the mobile terminals in said group are transmitting;
seeking a service provider when none of the mobile terminals of said
group are transmitting;
setting a condition regist_er to a master mode indicating that said
one mobile terminal is about to communicate with mobile terminals of said
group;
creating communication links with the mobile terminals of said
group; and
- sending a message to the mobile terminals of said group.

62. The method of claim 61 wherein said message is a text message.

63. The method of claim 61 wherein said message is & voice message.
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gondat | Hh mRORRE Rt Y ot BeegbiclerpinalhaeReomaises:

encapsul ating the reformatted data in an internet

protocol (IP) frame; and sending the encapsul at ed

data. 52. The nethod of claim51 wherein the SM5

nessage received by said WAGPDGis in SMsS protocol

and said WAG PDG term nating the SM5 protocol; X
extracting the*SMs data froma short nessage -
FPPRIEEPBN | ayer (SMAL); and sending the ectrnsedoethsiss

data to a conversion | ayer whiech encapsul ates the SMs

dat a64.nt Theanethb® of alziet 61 %Bréﬂ)swﬁé iOone of a text

QP4 5 The neth cl al.m, 52 wher.ei n
rﬁ’&%&éﬁé |ar1é:‘$geﬁé5§agec§oi}1dv% °’6"nmf’§"$"=‘e 33 FREPES$he
SV sedertingoné paxid test L deitameaage Y drdnsmigsione
WAG PDG  and di splays the extracted SMS nessage. 54.
The nmethod of claim51 further conprising a W.AN:

r ecebii nJheamathahefabdn 61t wHe@dht @iid apsnesbilichpimd fitkther
c@& ulated data to a UE. 55. A nethod enpl oyed by a
for processing an SM5 nessage originating

fromta-mguﬁmlgrqmmf&nc(ﬁﬁﬁrmmampm(si ng. receiving an

destl nati on address (DA),
fronﬁ’%ged?'%go?ﬁo %B?@Srﬁ%f ding ¥ MP5FAEer equest ed
t hrough an SM application Iayer (SM AL) transfer

enplas;eﬂalﬁmbe oaminiétions BEedwithethdsd doblle 3brmiles IUNRE.

sq h od of claim55 wherein said conversion
§ %‘%?‘*%E "B+ MBI SDN from an HLR of said
SM5- | MSC;  sali d SI\/B—I MSC generati ng said MSISDN. 57.

The er t heﬁe ?J]:cu P1 clsann\l\é?1 ?elg aslx %ec%xl\ﬁi %&m of said mobile
terminals, desiring to send a message, comprises: .
scanning said mobile terminals to determine if any of the mobile terminals
are in said master mode;
requesting that a mobile terminal in said master mode relinquish its
master mode status; and .
remaining in a slave mode when the remote terminal in the master mode

does not relinguish its master mode status.

68.  The method of claim 61 wherein a second one of said mobile - )
terminals, desiring to send a message, comprises:
scanning said mobile terminals to determine if any of the mobile terminals
ai'e in said master mode;
requesting that a mobile terminal in said master mode relinquish its
master mode status;
setting a condition register at said second one of said mobile terminals to
the master mode; '
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sends a call set up nessage to said HLR, said HLR
sending a conplete call nessage; said SMRL: sending
an SMto said TOAP service. -66 WO 2004/099919

PCT/ US2004/ 013458 58. The nethod of claim57 wherein
said TCAP service, responsive to SMRI,: builds said
TCAP nessage ahd generates a di al ogue identifier (D);

MG 20048999 t he message to said UE. 59. The naidiamfboisss

claim 5&_3 wherein said TCAP service: includes an
or i gfneatingpnaduniestiton lin kel tha nidbiletemEalbf BEE rodplAnd

60. 8i [EI f.chaim>57 wherejn,sai,d TCAP service
incl%—%‘es: %g%d‘%?}&’ E58rba eminalypARPI SHPs ai d WL AN:
sending said SMto said UE. 61. A nethod for managi ng
a megsagi capabi.lJ t ng.a limted ,h group of .
o1 15 ¢ AREP NG ap £ TpeFeit seid Fop i apPiieche aid
one mpbile tergrinaldinethef conprikimgpbi | € ternminal s desiring to
send SSa 0, & giyen nunber, of other nobile
ter ﬁﬁ%&?‘"ﬁﬁg‘? t?ﬁ“ﬁﬁ g‘bﬁﬁ‘fc piconel Ry commppigationivitd a
niabiliteralisaliin safl @e@idq@nef determine if any of the

nobile termnals in said group are transm tting;
seeking a serwvice provi der when none of the nobile

t er Mhal A méthedife maiiny shBmubRARSMsIWHRG 2 S8LH 'Fﬁﬂlgof
L,tian register 1o a ster de indicating tha
Bl 't - iR i
sal d rgﬁgalﬁo Craimgin g AR EPogTatic 4762 cuentini <ash edilen
terotindlehak @nropeedtingQondigiof re%&@b' Rhidh!'i8 @hpdble of being set 0 a
HEQIU Jtcatéoon i nkfc, with the pobile termnals of sal
group: SR EHIPSTY: & mestengaode siahes ap®ia seaond opdit-don
reyfreseatiflg @ slife mode status, one of said mobile terminals, desirous of
sending messages to a given nuraber of mobile terminals within said geographic
area, comprising:
scanning said given number of mobile terminals to determine if any ©ne
thereof is in the master mode;
setting a condition register at said one mobile terminal to master mode
status; _
seeking a service provider;
creating communication links with the mobile terminals of said group; and
sending a message to the mobile terminals of said group.

71,  The method of claim 61, said one mobile terminal comprising:
communicating with other mobile terminals and service provider
employing a Bluetooth radio link.

72.  The method of claim 70, said one mobile terminal comprising:

communicating with other mobile terminals and service provides
employing a Bluetooth radio link.
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62. The nethod of claim61 wherein said nessage is a
text nmessage. 63. The nethod of claim 61l wherein said
nessage is a voice message. -67 WO 2004/099919

PCT/ US2004/ 013458 64. The nethod of claim 61 wherein
sai d message is--one of a text nessage and a voice
nessage and sai-d one nobile termnal further
CHOP0He%19 sel ecting one of said text and VohE&RUS2004/013458
nmessage for transm ssion. 65. The nmethod of claim®61l
wher €18 s Thelmetiedros blaig Gﬁeﬁagdft@mébﬂdthﬁﬁmatl étl%lﬂs?n@g%'
storing,vari rou pobi l e term nal s

sel ec gﬂ%Tg P@nﬁWBﬁﬁg’Vﬁ@t %ﬁﬁ“ﬁﬁlgwﬁgﬁéﬂﬂ%Oﬂ“W
ﬁﬁbﬂ&hﬁnﬁnﬂhod of claim#65, said one nobile term na
further conprises: establishing communication |inks
with those nobile termnals in the selected one of

sai d '@r OUPBe mithod Hhelafik 6D,0%iddnethaHild teim MR BERhfHidng:
seco termnals, desiring to send

ne ogﬁ%ﬁ$g%nnblle

commpnicatewith the seryise REovidenmnehpther
ﬁﬁbﬂ@ﬁﬁmﬁﬂdmzlf any of the nobile termnals are in
said master node; requesting that a nobile termnal in
said master node relinquish its nmaster node status;

and 176Mai ApRgaie féx Sha¥En R G ipeR): Ldpabi : mggrlmaﬁea

in th does not rellnquish i ter
Froue °§’Par%irste“& r#ingis ¢ walbgeseranhic atpe panprising:
. seco @QcIDJS!BsaM Bl trRRh IS tolsBhdTh '?ﬂécfﬁﬁ%edﬁsd EvRf o 2 6111%? T2

nESS@? rlses _scanni ng sai term
qﬁe B98P omwisiaghal s are in

sal d WHSt:ﬁéaﬂEH&%caﬂrﬁﬁgﬁﬁ%tﬂﬂe%Qs PRkd | ot FidHebdmihd

Said ster, e relinquish i1ts mnaster € status;

nod
ey e eén@blﬁﬁ? igels i g1id gequppre Sepngmittioend one of
sai d mobihéadsefols8disy bGerdiBf pfiides wil fione 85the mobile

terminals of said group are transmitting;

" means for setting a condition register to a master mode indicating
that said one mobile terminal is about to communicate with mobile terminals of
‘said group;
means for creating communication links with the mobile terminals
of said group; and
means for sending a message to the mobile terminals of said group.

76.  The apparatus of claim 75 wherein said means for sending a text -

message comprises means to send a text message.

77. The apparatus of claim 75 wherein said means for sending a

‘message comprises means to send a voice message.
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[

WD 2004/ 099919 PCT/ US20041013458 creating

communi cation links with the nobile termnals of said
group; and sending a nessage to the nobile term nals

of said group. 69. The nethod of claim6l wherein said
group is in a first piconet, s aid one nobile

termnal furtHer conprising: connecting said first

pYe 2099wy a second piconet by conmuni cati on parhlskeodo1s4ss
mobi |l e terminal in said second piconet. 70. A nethod

for MABAQITig: EnpaRfsCaH 0MS 701 WHbiind s8iiPlrloatll MtPseliing «
nmobile term.nals operating in a small geographic are :
VIETSBER CBRItses s pneior sending pae ofia textimesinge and agoice message

Caxittédoh Mobile ShrsifAl MfhePcdnfmiRRAL! € of being set to a
first condition to represent a master node status and

a secHane Jerarelecting onepplogrid ttenly messaga\andwoiee steasage, for
Olengrhis§iah.d nobil e term nals, desirous of sending
messages to a given nunber of nobile termnals wthin
sai d geographic area, conprising. scanning said given
nunberg.of THAD ' 2r nj ' ny..o
thereof is in I{pﬁgﬁﬁgﬁg@tgﬁﬁéng%&ﬂgéeltﬁte%&gbggﬁedﬁl ]%ﬁ:'nther
rOPEPeF at said one nobile terminal to master node

st at Ugse ' j ' ; N

conmuni gﬁafﬁgﬁmlﬁflggﬁémly%%%?ﬁge&r%@ﬁege Iﬁiél?l%ishg‘ﬁ% of said
gr oup™eapifor selerding gne ofignid arpmps Gortserding laithesshge. ni nal s
of said group. 71. The nethod of claim61l, said one
nobil e term nal conprising: communicating wth other
nobi | €0t erlie saparatiscefstaim dewhermin dech mebidé typinhgnl durther
Bbmgtigat h radio link. 72. The nmethod of claim 70, said
one nobile term nal conprising. conmmunicating with

ot hermfwps frrdisplaying fhestarefl gyeups; eed pr ovi des  enpl oyi ng

a Bl ugbao! By LGB Lhd : 4/ 099919
PCT/ US2004/ 013458 " &3@%‘%&@?%&8“’81‘ claim61, said
one nobile term nal conprising: enploying UMIS to
cOMMUgY, Catrfe Wiebkbal P BlaBE 86 GEBY Sy UREaaNd ot her

means for establishing comxmunications with mobile terminals of the
selected group. )

82.  The apparatus of claim 75 wherein each of said mobile terminals
desiring to send a message, further comprises:
7 means for scanning said mobile terminals to determine if any of the mobile
terminals are in said master mode;

means for requesting that a mobile terminal in said master mode
relinquish its master mode status; and

means for entering into a slave mode when the remote terminal in the
master mode does not relinquish its master mode status.

83.  The apparatus of claim 75 wherein each of said mobile terminals,
desiring to send a message, further comprises; |
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nmobile termnals. 74. The nethod of claim®69, said one
nmobile term nal conprising enploying UNITS to

communi cate with the service provider-and ot her

nobile term nals. 75. Apparatus for managi ng a

messagi ng capability anong a limted group of nobile
termnals operating in a small geographic area
YEh9p4PNY:  each of said nobile termnals, peT®eHufiass
message to a given nunber of other nobil e termnals in

sai d phdaiif fo2 Joatin@thsai S o iEHEof hig %’?Ptbﬂf

nobil e termnal s 1 n sal group to gete
anedn saidnertersmpde; sai d group are transm tt| ng;

MeaNSydl (505 i Hehial LS

nobil e termn %Lfkghﬁ?%gg?lg g'+°§ﬂ§\lt§re Fans r biode

yedinguish s masterimeglestatondi t i on register to a rmster

node St e
about][lll e?%é co %F%%‘#%msegﬁ %g em?be]#e%" na "2’1' g?smg%’f"&end
@]M&%ﬂﬂeﬁ%@ﬁ@ﬁ&tﬂmo@tl ng conmmuni cation links with the

go?r{essage to %ﬁgm%nﬁﬁ%rr%?%&eﬁ?%@sﬁfm gfg%%ﬂ?

groep;@pgar at us of claim 75 vvherel n said neans for

o agn Pl it RRaRG FRMRO AR, ARRSA e el

nmeans for sending a nessage conprises neans to send a
voi cgy e 99.919 CT/ US200 3455
76, “Hhio. ab8 Upparabl o g BN FOUB A ProgRet
egelmfﬂagiaomisagmah)fqnthese&npﬁﬂn@ for sending one of a
t ext VOi Ce MBS each ile

t or rPEERTRLEI A0 HCEAERT RIS oicBict S S b emmin

sgerind piconet bﬂmﬁ&&gﬂn@tﬂnwﬁm‘;ﬁmﬁbﬁ@&gﬁﬂd] in sdid asRAll ﬁfebxibm

79. The apparatus of claim75 wherein each nobile

term nal further conprises:
85. The apparatus of claim 75 wherein mobile terminals in said group

s h
et

operate within a range of no greater than 100 meters.

86. The apparatus of claim 75 wherein the maximum number of mobile
terminals in a group is equal to or less than eight (8).

87.  The apparatus of claim 86 wherein each group operatesina piconet.

88.  Apparatus for managing communications within a small group of
mobile terminals operating in a region of limited range wherein each mobile
terminal comprises an operating condition register which is capable of being set
to a first condition to represent a master mode status and a second condition
representing a slave mode status, each of said mobile terminals, when desirous of
sending messages to a given number of mobile terminals within said regions,
further comprising:
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means for storing various groups of nobile term nals;
and neans for selecting one of said groups for

sendi ng a nessage. 80. The apparatus of claim 79
wherei n each nobile termnal further conprises: nmeans
for displaying the stored groups; and neans for

sel ecting one of the displayed groups. 81. The nethod
YO eeaioeeB0 further conprising: neans for estm@fissddifSass
conmuni cations with nobile termnals of the selected

. f im 75, [ h of
Jar o e kA RREEE Uhehp b ool ah el Eiiermine it

f mt onertherpopisiis dbe mastanmollgr scanni ng sai d nobil e

term pals. et.ermne .t any. of the nobile termnals
are in sal ttﬂ‘grrrg‘? 54 an%oalg‘,m%?é?g?‘b?t f’aég??%t’??@etw to
rmbslieemode miafrad; i N sai d master node relinquish its
mast e stat.us; and neans for entering into a

ol ave X g%ﬁﬁﬁam?ﬁgsﬁgﬁﬁﬁgm? mnal in the naster

mode dwess fooerentihi Bemuinahichtisn BRSHWith TRARobiledbdSinal 3 said
T%gﬁ?pa%?rat us of claim75 wherein each of said nobile
term’nal's, desiring to send a nessage, further
conpr isess for dndiey 2045400 i1 ReFild 13200 P34 RParofRANS
for scanning said nobile termnals to determne if any
of the nobile termnals are in said nmaster node;
means8s.or Theqppaistingofclith 88 wieRiih Saill eidth B it shekiSAl frvice
master gg%@a reli.nquish its master node status; neans
JetYiHy OTOPF8% r egi ster at the nobile term nal
desi rinegnd for sselithg abefHESHIAAGLCY hdioNE of e OIS tordBALS in

for,creati ng c ication links with the nobile
tsea}dtﬁrﬁ'é?greo’gsggnﬂ% FB9® and neans for sending a
message to the nobile termnals of said group. 84. The
apparat us .of claim75 erein_said group is in a first
p,pg on@', The apparatus of cx\'ja}m 75, wherein egch m%bile terminal further

ot

comprises: :
means for communicating with other mobile terminals and service

providers employing Bluetooth radio.

91.  The apparatus of claim 88, wherein each mobile terminal further
comprises:

means for communicating with other mobile terminals and service
providers employing Bluetooth radio.

92. The apparatus of claim 75 wherein said mobile terminals further
comprise:

means for employing UMTS to communicate with the service provider and
other mobile terminais.

93.  The apparatus of claim 88 wherein said mobile terminals further
comprises: ‘
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each of said nobile term nals further conprising:

nmeans for selectively connecting said first piconet to
a nmobile termnal of a second piconet by

conmuni cation with a nobile termnal in said second

pi conet. 85. The apparatus of claim75 wherein nobile
termnals in said group operate within a range of no
woaadmessihan 100 neters. 86. The apparat us ocbcRUSHos0d358
wherei n the maxi mum nunber ofnobile termnals in a

gr oupndesis 6ifteapléying MBI cobimbnRb itk Besefiee p¥der and
q’l?‘ lara%ﬂs of .cl.aim 86 wherein each group operates in a
‘b ong .eteé'g’.m%parat us for nmanagi ng comuni cati ons
within a small group of nobile term nals operating in
a region of limted range wherein each nobile

ternifal LohipRasaiEs shelaie 75 mhegein said mpbile tomminstofurther
obidipaizei S capabl e of being set to a first condition to
repreilgﬁiu &cast?r node status _and a second condition
repr & |*ﬁ‘§ ormyfop gemmygicating with eaghethesf sai d nobi | e
term nal s, when desirous of sending nessages to a

gi ven_nurper of nobile termnals wthin said regions,
furt fgr RRaratys of claimy$$ wherpin said rgobile terminals further
dBfaprid®2004/ 013458 neans for scanning said given
nunber,_of npbile termnals to determne if any one

t her &3P0 platform fapcommunipatingreith gaelnethenr setting a
condition register at said one nobile termnal to

mast gr mpde status; nmeans for seeking a service
pr ovPeter ;)It}?eaé’rﬁ’élaft‘é?“@}?éﬁ'ﬁ%gh@smﬁm owbile beximindls, fuither

coh@rigebi l e termnals of said group; and neans for
sendi ng a nessage to the nobile termnals of said
gr ouprotergl magle Ftthomiddiewage in 8éd 160 platfosa tekontrol
g enftfnsseeki ng a service provider, further
conprises: nmeans for seeking a service provider when
none of the nobile termnals in said group are in
sai dgyas tusIit t f im.7
herein gg%r#%g%i e tdea}-]rgn%#al %u?lt%zdr Bmg{g%rprr' "s"éngs:ﬁ’ further
prise:

protocol modules linked with middleware in said U100 platform to control
given functions.

98.  Apparatus for managing communications among a small group of
mobile terminals operating within a limited range, said mobile terminals, each
comprising:

a platform for communicating with a service provider and other like
platforms;

said platform having a middleware section;

a personal messaging network (PMN) entity linked with said middleware
section; -

said PMN entity comprising a link manager module;
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means for comrunicating with other nobile termnals
and service.  providers enploying Bluetooth radio. 91.
The apparatus of claim88, wherein each nobile

term nal further conprises: neans for conmunicating
with other nobile termnals and service providers
enpl oyi ng Bl uetooth radi o. 92. The apparatus of claim

79 0evP19sai d nobile term nals further rTP{,1 &
means for enploying UMIS to communicate with 004/013458

ppar ot e AR (UTY ok Bk R bl 1 o Yot e

apparatus of claim88 wherein sal
ferien spntreling ppesation of sgid wlalfoau/ 099919

PCT/ 0 UMIS t
ldgﬁp%./k i!n%ﬁg r Hodik Epce ot g‘liénrrpgr{d aBPfﬂﬁ for and

communj cate with the serv
Fﬁi’b‘iﬂ}‘@c?@&r‘?"#blasseﬂgﬂe Primider mpdr at us of claim 75

" 5o TS S AL St SO i,

U100 platform mTunl catl ng -
The appar at us of cI aim 88 vvherel n sal d nobile

ter mgpal srfdig, C QPP
conmmuni cat i ngﬁﬁvﬁaﬂmeac her Wh@%em 'Pﬁgh g&%ﬂr%ﬂt&‘ fgpther
@P&W@ﬂdm@m&wlwdfmiﬂQMummm nal's, further

| d with,m dd|.
S QU556 R A ARAE b OB ot o ppastr

mrpde @mpMaﬂmumt% thhicthe minbsla Itéhxﬁﬁﬂl dp@ratmg in the
hELl RiSrel ri r ot ocol, es Ilnked
Wit h'%a%d]feg%gre N Sh %E %ﬁ%otoﬁ‘ﬁ f‘?%‘??ﬁ‘tg&n tegpinal.

gi ven functions. 98. Appar at us for managi ng

COMygg, Cafﬂe%BBaﬂEPsﬂQ‘ ofin TR ‘Whetbin S63d 8{\411\1 entity is linked to said
middleware section by interface means to standard the PMN with the platform to

enable the platform to communicate with the PMN entity even in the event of

language differences between said PMN entity and said platform.
101. The apparatus of claim 98 wherein said middleware section includes
an open application framework (QOAF) enabling the Ul and PMN entity to

interface with the platform.

102. The apparatus of claim 98 wherein said PMN entity further

_comprises:

a profile manager module for providing advertising and capabilities of the
associated mobile terminal,

103. The apparatus of claim 98 wherein said Ul comprises a Java-based
UL

104. The apparatus of claim 98 wherein said platform is an Ericsson
U100 platform.
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nobile term nals operating wwthin a limted range,
said nobile termnals, each conprising: a platform
for conmunicating with a service provider and ot her
like platforns; said platform havi ng a m ddl eware
section; a pe4s I a nt entity
linked with gg’l gﬂ% ‘H’g% §vvsé?%eggl§e%t 4 eﬁem g"éﬁl\ﬂ\qaﬁfm é"i‘ﬁpf‘fef/
conpri si N8 T AR RREYE N Barde {  -74 WO

2004/ 099919 PCT/ US2004/ 013458 a user interface (U)
linked with 806 dliwiagictaenar ik 0 wiBRQLLIGSIH B
section cont m@dds kopGhppREleainii@n of said pl atform sai d
l'i nk manager nodul e providing means for scanning for
and communicatipng with a service provider; and neans
for establish'ng® EEHRAIPR dehieriesreSME massase tae VBt WEAN via
t er m nal $P, contpri®flg: The appar atus of claim98 wherein
each PMN entLt . furglﬁgr npri ses a devi ce manager
iodul e, conpfisind’ é’ﬁ'?aqecyi’ a FERA gk Hestieksf 1 adfE eme
nobi | e t &LlalNnal operating |n a master node to a
rmblletermya %q :tm'as.[} %ﬁdthe nmobi | e term nal
operati ng int éﬁrnqwsh its master
node to the ihequwt&mgdmmmsm&smﬁalemswo The

appar at us of 4.¢l er ei sal
li nked to sa‘ihge@1 d%?"mng sec “'B'f/“i“ﬂ? 'I“'f”é& Hiethg

to stand¥Ed the PW with the pl atformto enabl e the
pl atformto gomunLgak ty even in
the event of Iangutagel%(fm{’"gr eOﬁ"éaét'émB“t%v\y'é‘ ‘Xas*’aF‘ﬁe"ﬁl’(/lﬁ“d
entity affidisgité tht@$Grm 101. The apparatus of claim

98 wherein sggﬂmgbqggvg %sﬁ@?} or;teLvncI udes an open
application framework enabl ng ¥*he U and PWN

entity to it éﬁtf‘méef%mthnath@w ressdfagerinto IL@@0at:The
appar at us ofthglggwg},g‘&v&{;@[hggﬁsﬁl %E‘ e‘ﬁmlty further
u

. conprises: a profile manager for pro’w di ng
advertising ‘éﬁMﬁ%ﬁqgf}}e@é&So@ss@m@the UE;

the gateway sending a delivery report back to the SMS-GMSC after the
SMS message is delivered to the UE; and

the SMS-GMSC sending the delivery report to the SM-SC.

108. The method of claim 107, wherein the gateway is one of a PDG or
a WAG.

-76 -



associ ated nobile term nal. 103. The apparatus of
claim98 wherein said U conprises a Java-based Ul .
104. The apparatus of claim 98 wherein said platform
is an Ericsson U 00 platform -75 105. The apparatus

of claim98 yjergin.sal atformconprises means for
supporting Bl Uet oot h ?dé%cg%édll'bt."mieﬁ%’fnpﬁrg‘ appar at us of

cl ai m 98 whetfEr egaletyplefatnfiatting thoBp$ ns@: intiTEPatasnak Glep,
suppor t i aga pAMI . shel QlowaadieLAQ theolshhs LELabViS il 8¢ SV
message tg a UE on a%&éy Vi g “I'P, coﬁ%erti él}eng: s’gﬁpdfhr?g
an SV mBLERYEBye R St RtSifiatigelethed™ 0 a UE on a
WLAN; sendi nge WhaN SBingrae SMgenebagehoBivhtdbio thder.SM SC
forwardi ng theuys a GVBC. the C

i nterrogating a %&@gééragl?erslt“g’vnées?%?J'lerifét'?“hﬂ‘(’?grsrrati on to
the UE the*hriPResding todhe WEAN enpckmygledenfemmmeadaieon to t he
UE via a gateway and sending it to the GWSC, the GVBC
delivering t \S) t he gat eway; the gatewa
reformatti ngﬂtg ‘nea %ﬁ?&’%r%s%g‘gé‘“q hEtgrtrpesspas shpice M) message
gat enay ewdinated by mYE bie WEMS te3arRgetwork ubilanie HNed prbf3&),
WAN del b¥gtih B2 T8 MR BSE he e Lhe j9at eway
sending a delivery report baeg o%?%gggk;@?‘@@ct%f'?eé'\?lﬁ
the SMVE*Y@E¥%je is delivered to the UE; and the

SM5- GVBC s enli 0g plotiging sl ﬂm%nggﬂ% ntdefe i’ngw?%)%ssage:
y o

108. The nethod. of .cl ai 07, wherein the gatewa
one of a PDG %ﬁEsegdﬁﬁ%\E@M%@eﬁ&g.e‘?%%W?noa or claimlV
[, further chaWEAN sanding the SMS message to a gateway:

the gateway forwarding the SMS message to a SMS-IWMSC;
the SMS-IWMSC forwarding the SMS message to a SM-SC;
the SM-SC sending a delivery report to the SMS-IWMSC;
the SMS-IWMSC sending the delivery report to the gateway;
the gateway sending the delivery report to the WLAN: and
the WLAN sending the delivery report to the UE,

111.  The method of claim 110, wherein the gateway is one of a PDG or
. aWAG.
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after the gateway reformatting the SM5 nessage into IP
format step, and prior to the gateway delivering the
SMS nessage to the WLAN step, the gateway sendi ng an
SM5 nessage notification to the WLAN, the W.AN sendi ng
the SM5 nessage notification to the UE;, the UE
respondi ng tH% Hde Sriedpbdainddl. fythef joppisingn: and t he
UE se ﬂ d 1j n ]9 t &é&f]ﬁe WEANixa{hgaeﬁkSW\b@dﬁaaﬂg. tHEHES&gﬁ].(isgﬁxNé ;A
A net ho or..del i veri a shor ssage service
message. PBPNYT RaPEE Y et ok BBGRRR 10 o 3GPP

net wor k usi neke &8 régidtebnsoSNE} erdeovith thodweswey evertthie tugiel| s
attached to the WLAN and i s authenticated, the nethod
conprising: the UE providing an SM5 nessage in an
Internet Protocol (IP) nmessage; the UE sending the
SM5S nessage to the WLAN;, the WLAN sendi ng the SMS
nessage to a gateway; the gateway forwardi ng the SM5
nessage to a SM5- 1 WBC, the SM5-1WVWSC forwarding the
SMS nessage to a SMSC, the SM SC sending a delivery
‘report to the SM5-1WBC, the SMs-1WWMSC sending the
delivery report to the gateway; the gateway sending
the delivery report to the WLAN, and the W.AN sendi ng
the delivery report to the UE. 111. The nethod of
claim 110, wherein the gateway is one of a PDG or a
WAG -76a 112. The nethod of claim 110, further
conprising: before the UE delivering an SM5 nessage
step, the UE establishing a tunnel to an appropriate
home network PDG and the UE registering for SMS
services with the gateway over this tunnel. - 76b
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