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[0004] BACKGROUND

[0005] Although the meanings of the following acronyms are well
understood by skilled artisans, 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 Scheme (3GPP TS 23.040)
DI Dialogue Identifier TCAP
EIR Equipment Identity Register
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29.002 [pal) MSIsdn-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 (3GPP TS 29.002[15])

MSRN 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

oC Operation Code (3GPP TS 29.002 [15])

OCS Online Charging System

PCF Policy Control Function
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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 (3GPP TS 23.040,

24.011[13])

SMS Short Messaging Service

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

SMS-IWMSC Short Message Service Interworking MSC (3GPP TS
23.040)
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time, thegawel eSQrdﬁggﬁtS@W s rapidly noving from
voice to data services, froma verbal to a visual

uni ver séI®3PUappl |Emns&¥sProt%re}Pat%1UénUenand| ng new
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emai | s, surf t he /de Wb (WWY, and send

i mges, WDL from Uset Dati Lehgth{36G&RMIRS28.0408r mi nal s.
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whenever and wherever they are needed.
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. .

[0009] Short message services (SMS) are supported over existing wireless

communication systems, including 2G GSM systems (i.e., circuit switch (CS)

A4-



[0008] One currently popular data service is known as
"short nessage service", hereinafter referred to as

WEkB4/089YB has enj oyed ever-increasing popul arPCTUSI004/013458
many areas of the world, and this popularity is only

expected to grow. [0009] Short nessage services (SVS
teclaﬂicﬂogy)mmirz 5G GPBS sgstestsi (bhg., wapleetmtc%c@@arﬁeﬂm@lqgah The

o T U A S o U

an& Q}aﬁnggw Gy Rred CLP RS o N 60TE of WBAN pateleetrling tveith

t echnol
N b e ea R o HacBgled %‘éi’%m%%?%é%%%

o FE R LS o B RS St e

Cuﬁx}éﬁﬂ?!’lﬁierb ésne sepgiortifor SME ovav Interwmeed-WhalN $3§t¢ms The

i ne ter of standa
oveRUHATBEARES an ProsRins o UMAREEHES AR bRt B
cur?¥Sily IR %Iﬁ%%ﬁﬂn% )éﬁdg%[’f&nd fige ady a6 alandards or defined
architecture and procedures for_ UMIS/ OOO based

progidiongy for ghisr prpese o hae teae yThekPelo {10% fiews Profigel
arc%ute furR e é‘lﬁﬁ o%@f%&ﬁ %QB l;% efitage forpe{ PokoP I SMS sbhides

poSE At I's need for new protocol
over' WhiADe fiiterveored wSSUMES/CRMNEN00 systemsi cul ar for a

rotocol far SMS Vi C AN t
o S e o B o e B LB e
ke BRbtope iR QAN AEGR H:94ting RiBRSs GotWorkkRyve evolved durmg
I nteroperability chal |l enges. Existi ng VVI rele

2 tirpe WSy ey £ ioEA)e EOTEITRUIAGR 085 PYGVE SHRRTA TG dmDORce.
Ea@zt ahular Elllkciﬁ{"fagﬂ"a $.n9fud9@5. FARY ﬁEcebéTH&Wo@E G&hpled to

ar netmor tructures 1 ncluded
a pl@ﬂﬂﬁy aﬁmebﬂe sweitoiing cmem @EBCD Whachp infuahi wyreo:punl@d it the

o o R i, oL B AR 0
c1rz&?§%1@ﬁ\éﬁc%nfb‘i’ﬁr adedad Ntd hempldnfidriti tvaitd t edifthunications.
Ona|n Sso as to Inplenent Vvoi ce _conmuni cati ons

Unifinftonatelnt ’téllewrwrtesmtqh% damagintis haghlygnaffisient "i’#egh}lﬁﬁd to
coéo%efc%alt‘% Iggejrrﬁ%%uvr\?ﬁﬂlo {cﬁ led P8 de@@fo@nﬁﬁ%ﬁ&h‘ fAfnate

eVe oprnent of various alternate
neb@éMOolologiesl ogi es. [00111 In GSM and GPRS

architecfures, th | 0_access network.is I .
[OQ)Hé or n%l( & r'ﬂ‘)‘rdﬁ é.{%@rg]%%?cgmeﬁg he d“élglo( g@%;ﬂemo}ko is
cotife@ o ohB of Wid?e serving GPRS switching nodes (SGSNs) which, in turn,
are coupled to one or more 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 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-
originating short messages, subscriber-terminating short messages, IMS paging

data, or other types of packet data.
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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 circuit and packet
switching in the context of a GPRS and GSM network. An SM-SC 100 (short
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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. Illustratively,
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10@t53,r@5(}ée1&1@yﬁ5ue nobi | e equi pnment rel ated data that
may be enpl oyed, for_exanple, to track down stol en

[00&Bi | e e it mespect by herdling, phe ShoriaMessagei Sptvicg (SHE) the
ov§g1H1e \%a é@'ﬂf%ﬁ%@ %gﬁr&%ﬂg ?%&}01 SPREALI108 , SMS-

nterface;
GNISE/SHS- IWMSG ur0®, amsd cSﬂﬁNedOBb mErobidel megsmtrewthZand

. SGSN 106 il ust be coupled to an
infgrmediain yutrage L@H{}hg 18%SN 134 t hrough a "Gn"
ooﬁhﬂeIr f acen RS fitddechts RIrOMbBUS Tirm e rt e ed

GGSN 122 by |nterface Gn and to N 136 -8 WO
0@2)@4/ 099614 1343 - GMSCSMS-TWMSC 108

B eor e DRk ?"ﬁ%%%ﬁ%%?%%? 3??&9 %‘?%f‘aﬂ%t‘%?td%% jtt
fr?x%%lrzlg Sl\/TV—vS(DrO]l(Im thaSMGSE\MhSﬁ)ﬁ SMSd}MSé?/ShMSt-EVMS{blm receives
thr t ta ha ' S t
s emecsas TPDRG et duraftes HaF DA @Aranglertndr the TPDU
pa‘fﬂfde@éi‘% 3{'@ qﬁ%ﬁec@f thé GME-GMSC \ethrk@8theSMppropriate error
and SGSN 106) provi de nessage

qurmatwgl f@rf@e SM'@ i!:%luaﬂee fgmnf ofrd fraluae r%mrtf b qrgors are not

owW. .1 0 T
ol (RS JE Rl B [TVATHE SdeBfochB o TER P 1O8hine
1n%dﬁ‘oﬁ(dr$ﬁz§s1b%ﬁbrﬁﬁﬂ>rm[aﬁﬁﬁ61n Vibeecse ef eror imforanativor, HHLR
nessage tran tocol data unit) fromthe
1%1\%6@@%0%51%‘%’?% et E&ﬁ’ép% SM5- GVBC/ SMS- | WWBC 102
obﬁ@ul vesTf hheridi9 dre 1REiSARE TPPLLR a0d, tRGPERE Shébanessage
paraneters. |If the TPDU araneters are

TPRUGs tmxsferrmtoshsl\m@fﬁ e SR Y0ecusingvheponting infpymation
obtgfn%?t rorp%LkolOLlheIr? %s%gv}llge?r 't@ata;aﬁr%sﬁg% SR arrﬁ M‘Eir(ﬁ are

ferrors are not oun araneters
re_thed%m the HLRM04gdle M BGMBEtmaplemse vid whigh nodes (SGSN

fsgj& EE% IS&E@ g%r ]S alk\’% EE \rzérgrrwa tfxg rS% 1s normaﬁy ote Tadio
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 106, the SMS/GMSC performs the following operational sequence:
(a) If the 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



104 returns a failure report to the SC. [0027] If no

errors are indicated by HLR 104, then the short
wore@gage19 TPDU is transferred to the MSC 108 oPCBESN04/013458

106 using the routing information obtained fromHLR

104. In cases where two addresses (SGSN and MSC) are

recei vedata VIR NS4 and blee SMBesiBCeper iztrsated vi a

whi ch nodes C) the SM5 is sent. SM5
del i ver y S’f%&lﬁ%;&l "normally nore radio resource
efficient than SVS delivery via the MSC. [0028] If one

address (SGSN or MSC) is received fromHLR 104, at the
time tHKB repbthe zepstiineetpilyrerepaet WK E APSERY | 5

recei ved fro@iﬁBJ‘l b%@@é%ﬁe%sci@‘é'\hrlt% sdde 1%&@5;51@@C

perforns the OWI ng operational sequence:
the report i rhe HitRel;OLbuaeqs&fteﬂl t@mseﬁéhyﬁﬁﬁéesﬂlgﬁﬂl@4

fied of
the SeoN TofeLE nqueit oo MR B Ofelfe bt U1

service centpg mabsn addkesisatbsafiberstored in the
messages waiting -9 WO 2004/099919 PCT/ US2004/ 013458

data (MAD) for the MS; and the successful report is
created and g ? 1tdlels§9f d e f‘eafs&?f&eﬁ%Mss a

failure repor ca ing "absent subscriber" via the
MSC 108 or t Ihen@(ﬂkeh(ﬁ&la the MSE H@SleFthQ(ﬁGﬂg (if this

requested to.ipsert. the ad S SC
into the MADC PeFERE ?1]391 anvi’olﬁere ni‘?gesl(g% ﬁﬁoﬁgof
absent Subscrelsw],sh&cbwlﬁﬂ_ﬁeléuﬁremdmramidothefnerglaave
reason for the bei ng absent vi a§tghe l\ﬁ%{io(ge i:l t he
SGSN (i f thi srepmﬁ#wrﬁmea@ﬁldi senitathe Qs
aecessary. a dehdlh fo8 th€ 8 Melrt Rkt sb tﬁ@@tl?edgcexﬁéﬁd

SC, and the nega report 1's created and sent to

t he SC whi ch ddjudtuahgsretiyslgomtisnappmpriatedyMs bei ng
absent so that the SC nmay adjust any retry al gorithm
appropriately. (c) If the report is a failure, a

message (c$ Sefthd RFosdsiaf@ilure, a message is sent indicating
"MS memory capacity exceeded" via the MSC or the
SGSN by requesting the HLR 104 to insert the
address of the originating SC into the MWD Gf
implemented) with the message "MS Memory
Capacity 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
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"M5 nmenory capacity exceeded" via the MSC or the SGSN
by requesting the HLR 104 to insert the address of

W0 b@40999¢9 nati ng SC into the MAD (i f i npl emenP@S2004/613458
the nessage "Ms Menory Capacity Exceeded" via the MSC
or the SGSN; establishing, where necessary, a link
with the addpeatienalSEequentecr¥ahientyrshmepedniaidingtashe

report to the SC. (d),.If t es M5C)
are recei vedSH§eETR™ %%hm %4%2@2&50’%0%%? e%ﬁlﬁg
"the first repQbisfuldddReryiRothy MBCt dieheBGSNahidge
fromthe MSC or SGSN, the SMs/ GVSC 102 perfor t he

following - tensepthedilBdoolertray sepusssateusghose
operati onal dag&%@&%%rte%&r&@g d HIWDSBP! thb Nliss ahRs

successful delrvery, e 471s notified of the
successful deéhé necysshilaepbns id/BEated aid sGEIN thatsiCe h
causes the HLR to alert any service centers whose
addresses are stored in the MAD for the M5, and the

successf) I epelfirst r&gortisatfaihfle $65rt indititnSeny 6£)
If the first report is a failure report indicating any

of al/an: uniadentified subscriber, unsupported

facility, absen | | Jach L@y GiRener
| MSI Det ach, %éélesnttigiréﬁa% gﬁ%%?‘?g%%@ﬂgcteg?adat }ar\’ val ue,
dat a ni ssi ngsubatribePREth dndeationnGERSpenddBI Detasht he

hor t TPDU.i s t f dto.th . pat h
sing tho T OSVHAE PUPSH HERE b AHEH P SRR R0,

(f) If the seeonPRERBAhedtt Gabpsndeds C¥®sf Whe deéorvery

the HLR 104 is notified of the successful deld' very of

the message TPDU is transferred to the second path
using the routing information obtained from HLR

104.

) 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 unsuccessful 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-



second transfer via the MSC or SGSN, which causes the

HLR 104 to alert any service centers whose addresses
wae®4m9o1ed in the MAD for the M5, the HLR 10BCT/BS2004/013458

notified of the unsuccessful delivery at first

transfer only with cause "absent subscriber"; the HLR

104 is rigli f ilethesecohd repars dhaffoflurazenve thea HiRabib

via the MSC or th GS

avai | abl e); WREN eg)eélgglséy{h a%‘ﬁ“eig]gg%ﬁﬁﬁpahﬁgg with
t he addr essedntoGheWD liéimmpleasaséd) onlpeifatileass one ofit ed
and sent to the SC. -11 2004/

PCT/ US2004/ 01ha st erysecpp F?fé)ré é%i‘%ﬁ&}l%b‘b"ms Megpory

failure repordad iy Hxbecdit” bRUIRSHE SRS the!FLR
address of the“originating SC into the M\D

i npl enent ed) 104l \is i hotified eemly ovih othe t ¢parsps S'sf%bSGflt
second reportg . fail.ed,d r

Exceeded" or SUJ&B% ﬁ 'S slélror%el\@'pw%“?{ Ef‘—ﬁ.@%oiwme
n(K/L i fied anl YMSCtol Eﬁh@sg‘SNJmEbothB@HLR Bubisatotified of
" Menory pacity ceeded" vja.the C or t N,
or both; the thepessen for ﬂ%ﬁ’t Mfsla@m@f a Vﬂ%atg’ﬁnﬁg@

the M bei ng RESRE: bHﬂ?(ﬂtt‘Pﬁ’s 1mmat§ﬁ€i|§| a%ulglglteh viHére

this information is avail e); where necessary, a
link is estabidcetsady.vi ﬂlhktlheesa@himél@deﬂlth&me agldaesspd

negati ve rep reated and se t.

errors fromt afnl%rti‘F ngﬁ%tlseelf:e rﬁ%t 1% %a%% 8’855%%(1;\%;19
Functi onal i t YS@vit¥S&rofs ha/tNe Rraidénd 82004 pitten
recei ving a short nessage TPDU from SMs- GvBC/ SM5-

| WWBC 102, (" Forvvard Short Message"), the MSC perforrrs
(002 f ol | Gui Fygnctignality pHMSCO oM 3d8he short

f
o%@sage Ql ax‘?%g dﬁ{ o BVSsAdY Pm IR fSnesGiBe/sMS-

(Iocatlon are and, ena propri ate,
ITVENISGY 102f G'Frmtranhﬁhort[ Méﬁﬁﬂge'l‘)f the MSC apeefqrml et fodlopyyng
he . VI
opteraetloanRl) Jegts'lve e sheowrrnggszfgg %T%Br afd é) Frleve 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 SMS-GMSC in a failure report. Ifno 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] If errors are indicated by the VLR, returning the appropriate error

information to the MS in a failure report.
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error information to the SM5-GWSC in a failure report.
If no errors are indicated by the VLR the MC
wo e@nsdeis the short nessage to the MS. [ 0032] PA¥TES2004/013458
receiving a confirmation that the nessage is received
by the MS, the MSC relays the delivery confirmation
[0034]t he SWBefMBGeiinan ongding MESMSapansfer tokbe M erpthenhusy

a.failurer hor.t ssage, t
cofehBn LB Rl e S R0 AR 3o TEL B e
fort ® shb@t RNE (PR MtsBbe kBértel thaneperdupelWisionrtbaer defigediin

notification fromthe Ms that it has nenory a ailablgiS

SGRP H6c29.0€2 6HY). ol hermaxinnsr Hmehad gewestags HECOP AUSYS
refa@%dﬂ) lof 'eﬁﬁﬁﬁ%&‘d@&%ﬂhj}c o Vidt td &gﬁgﬂd {th8'SVES-$3ME€. When
I'ndi cate y the

_ , returning the appropriate error
thé M®bemiriesavhilable forBTi$MS tfaisfar; thersspedTPDUS applelivered

O N

to GREOMS thih Yhe HBEmIWediVRe, tHEMBBG diams o1t appopeiaté orror to
store the TPDU in a queue for a short tine (which
thenpMS#8MB8kort er than the supervision timer defined in

o3P TS a8 992l dadley JHesaRrbgum time that a message
naQ be ¢ e permtted delay for
[0036] MSC Whenergpeiving a sHoet SidSsa@eSCPDIh Erom tSMSIEMSC/SMS-
e ailable f MT - S) r, the store
IWARECE TG B Geraiethoat Megiasgs: RESSHTUS rpociyS R Fhfdomssspee
TIBE $nd, if erdofEH2aREedtsd,RRE STSN 266 freturiis thaaphopriade error
to the Ms within the permitted tine, the MSC returns

informgisnoierthe SFHGMPCp a feiaresporivsC. [0035] (iii)
ction { i
OBt ontb TR AR St a0 e gob st

théﬁﬁoﬁmmeﬁmgbﬁmth&ﬁﬁ%age"), SGSN 106: receives the

short nessage TPDU and,.if errors_.are detected, .t

(03N 106 BRI PR SBIPBISE OB BE ROReSoRE O FaReiTgi) By dhe

MENehSE:SRVEG6! Felays Bic Q618elEROMfirmdtISBTY thé SMSEMBCsin a
are detected by the SGSN 106, the SGSN. 106 transfers

detliverg;mpoﬁ. nWhen geceiing Rdailgre rﬁm gj‘ thgﬁlgﬁrqrgg%ﬁagp ﬁ@ngfer to
afESHESGSE JFLyb, FeATgise S50 ol s
GBI¥S E\bfailude eport. 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 errors 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 queued is related to
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delivery report. Wen receiving a failure report of
the short nessage transfer to the M5, the SGSN 106
WO 2404098914 he appropriate error information to PCEHUSNHBI013458
GVWSC in a failure report. Wen receiving a
notification fromthe M5 that it has nmenory avail able
the permaitted delayrfor the REPY torrespondetodhe SMS-GMBE, dhemihe MS

det ect e i
e e 0 *ﬁlﬁrsﬁc‘r#éﬁﬁ’d?‘?a?%%%?{%?éﬁ&he
M$6n 8 Firstis fasLotihLad. dda byesS4FNs hobsudeessfiilly irensfeired kb he

104 of nenor | ab he MS th
MS 9GHSR ok BRrTiHESH/ A e dBa SN A6 HABE SR AR PR RSEeY fon

Sl\{[/% Mgﬁ of M5 being reachable via the SGSN. [0040]
en ereis an ongomg I\/ITSI\/Stransfer tothel\/S or
[0@tlher buBy Reowickinhénia fordylobile-Ouiginating SIDHN v A2

ion to reth TP ashort time
O(f%l“ oh nugﬁ%ol% ggﬂ%ﬁﬁggq Ebﬂg%g ?%&N‘iﬁ ?(58

ion tiner
[06!gd] i ned Whes GREivihE £%h8ﬁ2mb§§£g)a THDY fremi therMS,nhe MSC

that a nmessage may_be_ qu d I
rotRH b SpTbTReTI RSO (EBASS B AGoct BiF ke e as

th% R’PSIgmfttﬁe HH dwﬁ&h Mlﬂ?r % 1131%%aﬁbﬁ Mee retrieval

econes aval e for transfer, the stored
of Tibtinatiow frbah lth@Né(R isofollnwed m the %Runmstxgntmgrfb@ Taehile

st Siiaearmi e ST G Af be B RIA Hlortnb BRARGHL. Metifs

ar@ BRIIeREd BY ;Eh@YLW E%%M:Sh)i‘rg&ﬁﬁ tedVaGprdpimd ]arrbB)nformatlon to
ui rements for i | e-Origi nat

thp d‘gﬁz:p o fajiluze Tepominalf] |I%Wer69rgsm% @5%2@ {%& %M@M%

m%{%%{g t:hggg?vﬂélg%% Eft message TPDU fromthe M, the

ort nmessage TPDU; retrieves
[004f]or mat ifpardmeters hse Mnme@sthneMSCa@tumﬁ &he/EpIBDRrigte error

infadmyapion ap e, MY B S PREERGHAF. oHEHe rop bt ldiRbs Mo sl the
Mble t%}ék%lférﬁ;/’iﬂfet Isaai:-ﬂR%gestbQ@b mkmUS to Sthat usmsmwsc of SMS-
reac able fla o be i :
Bt oyasb thtabe Fineban ety e min s may be
iﬂ%i&gﬁ%*ﬂb&%}h%@ppmp“ ate error information to the

re report. If no errors are indicated by
(0048 VLR, Whea MBeivings plae t repoite oRPLHBA shertameesenge [fpgm4fhe

Shg&g&@ggﬁe 1}% lJngo?{s{b‘ig %dr re{]aylrl}g &J 1eetp3{*{]t% tthg s.

[0046] (ii) Functionality of SMS-IWMSC of SMS-GMSC/SMS-IWMSC 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-IWMSC
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 ifthe SC address is
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information to the MSin a failure report. If no
paraneter errors are found, the MSC transfers the
WG h@rnIressage TPDU to the SV5-1 WWSC of SMS-  PCT/US2004/013458
GVBC/ SM5- 1 WWBC 102. Note that the functionality of the
SME- | WWBC nmay be inplemented by the MSC. [0045] Wien
invadivh thvé ANS-BF M) oeturns therappsdorate malg@rmatmntth the MSC

e -

be&b@ﬂﬁ%@@aﬁd%sﬁ@m@lvwm 102 [0047] Wien
recel ving _ a short nessage TPDU fromthe MSC or SGSN,

sveiiifmectionakity, ebSEGRN Weort message TPDU;
@53} abl i 5@%% Gar h*ﬁi‘jﬁ SGSN 106
Ar esse &%génlgl %Eisi erﬁsiestsﬁ%e ort\ﬁr?tengs?gggu%? %
retdigesSthd thotthmessigeeEBDIS awdl indpedi® 348] RPD/A pae‘pmeter If

associ at ed t h
pofRBoes e incoribe} i SOSN, HRRRAD o hifmdsiig P PR
SMSMWNMSEC. tWaepVecdivilYBEhe repaY of tHtesHRPaidsside frb@ ﬂus(sms-
or SGSN. If a report is assocjated with the short

IWMECathe 5@3%106 %ﬂi@YS\/@@ epointheMBC pbefore a tiner

099919
[0@;@'/ [E; :Q g¥§ ggﬁ/ls??}_«‘ﬁgg{%&ﬁlt& %cglat%é 1‘6@1%?@14” 99919

[0@%8]r opr i ‘aﬂmnalecemmgnafmaleait from the HIIR, ﬂlE(SMSrIV@ISIQ ofiBMS-

The v t-he t| endent o
GRS BERRC 1o thoerche e Srsie chle R0) R hedes
al RPiAlefUSCH Atlerab bfrothe BN 1GABE GOBRISEN gNtieRe iadipgs is
a short nessage TPDU fromthe MS, SGSN 106 receives
not yalidHiden nefisthes arbpwistakennspect s t he RP- DA

[oﬁggamt (D) 'me mJF%EFP?oc@&&g‘sWRBfn %Mst he SGSN

nsfers I he Ssage [PDUTO SVE- | WWBSC.
[OV¥HNn r ecBMA etg:ohdlmsseasrihme findairentdl@rocetegesnige from

SMVG- GSN 106re s, the repo
{’%%511 (C)le\sl’g WOBERE Bt o 21%(7 et A GROGME  iis
profdRRd inthedes't@seifir ity #Bhet eldssddeRstdtisiofbrt ifven the SC to
SMVS- | WMBSC of SMs- C/ SM5- 1 WWBC 102 i nspects

t he
the WIS candchretueninga yepoyt tadhe S5 confairipgithe regit of the message
trﬁ)ﬁg&é‘ﬁﬁ and transfers the RP-Alert-SC to the SC

address is not valid, then no further
[0686]i on is tak®n. 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 required 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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[ 00531 (D) Fundanental Procedures Wthin SV5 [00541

SMS enconpasses three fundanental procedures: [00551
waooshemoto nessage nobile term nated (SM MI). TPCBHUS2004/013458

procedure includes transferring a short nessage or

status report fromthe SCto the M5 and returning a
mdseagH ﬁrah@fet betvwEen the8Caindithg M$ eBothshk mabfiletthominasarbET)

nsfer. attenp 561 2) Short .nessage nobile

anér ﬁ@ ﬂ@o‘”{%ﬂ?‘i@é)({woc%ﬁ%es SO¥eHee i nclgudes

[063ANSt erRiRIndwIHPIG. NRASAOR of dat%&lsﬁﬂm@td\{@ digerahesetiing forth
an returnlngar ort to the MBS, containing the
anr Bgtrative nela;tedr@g“@,&s/& deliveyy epechanismpmver pooERE and GSM-

T f T
39 bl DR BRSO BSED S s
- BahtiteatGendiet (BNESE) 100, @MSKEMI&C/SMS!IWI&’ESEH@Z,SHLR 204,

BN BB e el v B S0 586, %ﬁ%%%@&g%ﬁ@%ﬁ@wc
10288H AR bO4 (PR 2) RrOYdentionl fthkkerre safes shown in
Service (SMS). The operations defined i n c ause

Fl6etl, mmaﬂe @I noztiem ot MIHBGONe ZWIGrp@slésanab)gﬁuS to
scgﬁ!%{a &g;ﬂd?fi‘ﬁ% oy EFIGAQ?%XarEIB%lﬂJ Ct%t}?ERtfbi Jéﬁ% f and

aranmeters dur
VIZR 248 0PER.1D 1E@iié thé 3438 pormﬁsa@dSCV‘ébe]@B (FIG. 1).

= o 3 S

20'6%\flﬂr1ﬁ95tr[aﬂgél%lnﬂﬁ{r&r a §1A¥le 1\p‘ihbﬁl: fan@mobilé BétworkAPURIND, as a

structure |agramsett|ng an illustrative
praeﬂlml avlatier, S Q200 veayyberearmentedntorieserad RN saand also to

Se&‘é]i"ﬁl %}WSQ%@?’U d ?1\@% ]tOOI\}E gd&fgsééd ﬁ'émrr\g}fﬁhé/ @1 Pﬂleﬁ\@uch as

TH $M SOMTLOLE (FIES1 By BVB4 h‘ﬂlﬂ@rlm‘ﬁm b &0iquely identifies

MSC/ SGSN 206, .V and M8 220. SM SC 100,
S%A%JM@SWW@BC%% and HLR 204 (FIG 2) are

ntica QHE (RSP ABH dMdgRithiJfiFIE:. ) OKE short diédsa
ogéﬂmyegg}ﬂiﬂgo O e L N 200 e 8¢

ddlivemnplagsrisegins wbesranﬁi‘ds ahesspge isjconpeyredfyamy W@g 290 to
iSO RS TpASSU e ipode @%@f@%ﬁ "S-
GMEEEMB-TWMS0 602 reijuebisugiridvhlof rautihg infoishkise 106 HLR 104
(S%? narh%cct)lscgolga 1yase?1ldg alneac%BmWF%Sement 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-IWMSC 102 (S4). In the case of an
error, SMS-GMSC/SMS-IWMSC 102 sends an error message back to SM-SC 100
(S5).

[0062] Now that SMS-GMSC/SMS-IWMSC 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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206 and illustratively involves a single public |and
nmobil e network (PLMN), as a practical matter, SM SC
wao@4mep1be connected to several PLMNs and al sPCT/US2004/013458
several MsSC/ SGSN s. SM SC 100 is addressed from nobil e
equi prent, such as TE 114 or Mr 118 (FIG 1) by an E.
MS 6220 uthiber sertsi snnackerwledgment yori deht adknewledgrél Smessipe

ti.cul 2 1 th t
aiRe§aRTboncindsoRiRl 2oBrsh HECauiil b b0 dR Akt
mdi8kd S0 WS- GVISEIMBETEMSE 1162 QSNUL wetcH, rmntiihd, S€la80the

to = SMs- GQVBC/ SMs- T WEBC 102 (Si). I n response to
AGHRATp messageneackis SME: 1@@%|tbws@eﬂfznrf‘éa%§p§mr
retri. i
Y L G 108 83, and
thaadenroeSSdC MSCHAMS-TWNSC MK)o SAERCLIO0IFLDC 100

NG N

arf-‘CBQGsn@gﬁ bRk WHEG GPRSSEMISSakeqiippéd NESwRY @Ising
back to SC 100 (S5). [00621 Now t hat ..

thexeGEvsciogns-Thavattitiepingalyrd ip Y Ghaaeds §Sgraginginclude MS

i . . . 0
328 Bh by TR 002 SRS RNV ERAGR R L
SGI% 10&End Msdmmoa OBLG. &) temidestita th teetoerespending entities
appr.o at e destinpaty 20 f th i h
shopBin gt boghereny MR TFHE Drde Srurendlierb 1ot 120
of FOGL ﬁ@h@@g@ﬁ%pﬁoﬁgaure comndie Péh OBOQAALR 108 sends a page to
PCT/ US2004/013458 Ms 220 then sends an acknow edgnent

SEIN A (BtknThe pagemayanelade sopaoralilfhefallovineg parameters
< A A R M Lo
Infarhintione | Glymrich M eedéKindita teetsttgeMBabk type GNESchanel that
mégﬁgé)r]éﬂ%?ﬁtt %%@%&%@g&fg@?{% é ! ?{1%@%&%@ %Iee (;p%ional
P e TG 3 1€ & A ctr et ur

[0864gr am SEBN Hip respandsanthe pagethysendmgs paging gquegigo BSS
1SR FR SR AR R NS RIT PRyl (BBRUF SRaF o the
B$®valviterkhie M B iiit-intiddeSSnpagi aibofithe FollbevinBpaBadstets 18I,
te%xtggtrzlix%g}osg){csatl elg]ﬂé Eﬁa%tiﬁ]é%z(TLi?E%%ﬁ tenzil}g(%'all\'/ys %c}giﬁa g‘l(l)l?s;criber
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 MS, or a routing
area for a STANDBY state MS. VLR TMSI 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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SGSN 106, and MSC/ VLR 108 (FIG 3) are identical to

the corresponding entities shown in FIG 1, whereas
woOB03aM(F1 G 3) may correspond to TE 116 and RMIT/LM04/013458

of FIG 1. The pagi ng procedure comrences when I\/BC/VLR

108 sends a page to SGSN 106 (S1). The page ma
waisastlnewstiobedocasdd haf art Moézatddawlhg)upmgma,d:hsn tlseRESN

108 ¥endian Giiion BYSFDEREmE eI er Rt S b BEN e bl the

null%obifi@ecMpes.ne type of CS channel that rrust be
req uestged in the response. VLR TN and Channel Needed
O%ﬁféé opt | BRAIL12 seanshates the inppming BSSGE Raging Request message

circ Ltiad%é é%g}ﬁfg?%?%d @E%Sj%r ESH %yl gg% ed gggefd Ilagﬁ)Gk%g'ource is

as§igod sd tHeOMBSB a RIRtHBPBSSTAB tpaginity sreqbasing |R9qaest (VLR

e RS S SR SR, 9w

st dRible oﬁﬂﬁng At MRfsfdrY forané M. OihdkwisdeBBEl12hages
LL , VLR tenporary nobile subscriber identit

th¢ MABw)th oneqagigreqnest (NES/EMS] apHYISE Chanmel 9769'1‘1633 message

onEp s e e R P A G608 YT 1 e

[00686]or mat Regponsiva\taiBSHLE; fdrivandingehé pagingorequest to MS 320,
I nf or mat.i on ecel edfr R realn

wg Norenes Sdel SrpichEnasabpaitey sndde, CRBM e do T2

(SiPBSS ﬁ%ﬂ@g?fnﬁ taltRe yﬁBMh@sJ&@'by@@ﬁdﬁ%ﬁﬁ@halﬂ@?@ﬁiecﬁon

are i nclud received fromthe If Cha

el
comum\@@CRa)com@e@mmwﬁdﬁMWO&@éh Inéawf%hﬁr? MS

o O R P e e 1.
MgCy\@LRte)teaitek aginigafot mg'cﬁhq;mhed sbuticesevia SGRN d106 Upon
ag

refRBLpL B RoBPE HedEr CRERBERET 5 SR SRty M5 220 may
el&ce to YRR/ 18 ]tﬁfsﬁ%qu@?tssaﬂ@ Furkio kAclk anldéctioad thea M will

associ ated null routing area, then the SGSN 106 sends
folow stitideird,mell Bssep CShpplongrluresfos pREMETSERMSE Gravsem F95ess,

ey e LTSN AL, S0 it o s
1120 tthe (agirdspRespdiag inngss g iresnt e shaddSPewbhidi therl stogs the

dedi cat ed radio resource is assigned to the Msin a
Pagang resparte BEET-112 transnmits one Pagi ng Request (VLR

&l or RMRL ndhesTeG. Megdrda sfi%%ﬁﬁﬁ%ﬁ%‘ra&ﬁ“oﬁ al@id0art CS
resource (S3), without stop %{Weos& bl e out goi ng

(GHA rpaging praseduresver A GARS a ewippebaetyprk yaiggdhe "Tu”
protocol is shown. The entities involved in Iu-mode CS paging include MS 420,
RNS 412, 3G-SGSN 406, and MSC/VLR 408. The paging procedure commences
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
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the M5 with one paging request (VLR TWVSI or | MSI,

Channel Needed) nessage on the appropriate paging
web@nnegdo19 n each addressed cell. [0066] ResponBCT/ES1004/013458

BSS 112 forwardi ng the pagi ng request to Ms 320, M5

320 sends a set asynchronous bal anced node ( SABM
allresldngerved BSMIA/YLR 803 . arﬁSSGiELGSNesQﬁ; marsleso SGRBGSNBIvas

Ssa b ti trol
refiable T GempopgaL tsheih e STES ViR 168 (S9) . 1
O@@%es wheGesdeN Mréﬁaoaﬂﬁ h;o'ﬁﬁ@l padedbRBRdidiet achadib hécess

that operates in node |, the WMSC/ VLR executes
nepwgiln gpplication mart LBMA&HeHag@g VIPewesy ity srbNradip, network

supbdlet Ao Rhakeg FRORARAIHUSRE nES AN fes Bomo or all of

SWi 't ect to respon
thedoll b ingl wauarteran M3y TMEI) tArta, and:h)ra megiverk {ON) Dt)imam

NE will ! Il -
In&y@wwg RSO AReea o USE Bt SRt T ArOR a0 SS L AR hE IS
a?g‘h%% iohbngs dnd t6SYeRAE OBk raked WIS 120 € TBieVEM SA tpaB@iReter is

€ Pagi ng Response nessage is sent to the NSC,

mmdea iff ih ésreseivpd fromeMSEAYLRASe Sherireatmanemetqrgpgipptes the
Ref.er

SR 18 T ol L AL A gy o

coativten BGPSGSNnmmr #nosuciginfdrendtion'is apaitihde,drom the Location
Inovenalinn 1eino romSON DR B8, EBeRogss fuficnthiielibpes whicn

ddt8in (@Seorm@)' 139:159;6@ Gl%ééﬁléﬁng %@é@ﬁ‘g‘eﬁ‘&nd Wh €Re MrseM RedAlHo, it

sends a (Si) The page may i ncl ude
mgehbemttal SoﬂOYt3I€eSGSN‘b% ng parameters sent by the

VLR
[0 g{ I} I%aﬁel B ]pg fy%a n&@ﬁgg%ﬂggﬁggg 'fOIJ; 5 'r(]:(f)lrchfﬁévvltched
(G9) @bﬂdéﬁiggb S MB@i‘esﬁSnd&’&cthlmtmest anfl retien® Wagag msponse
agi ng addr t the radio t
(SH TR HRPTBIR  ZadiB resopEse fgBtTol é@@éﬁ Sl rﬁ%ﬁca pspage
(rbfdr toléslopo&%é&?%m REHYSRROALR 34a81s). alThe €N Homain
served by MSC/ VLR 408 and 3G SGSN 406, unl ess 3G SGSN

Irtdheator islsehis "éJS"nn therbtitishDirgeliFrapgter mersgegeonVhen Kegeived at

R@éozglz[ gh GE%%BgRégﬁonse %esggeggg %Plﬁlﬁ\rm tpé’l UE message

ACCESS cation part
to MARAPLRPAS (89), veisielatisert stop:atite p@lng responee Kimer.

AR M M R E I e TN S
ptibPlart Ofks At Rerk-AHiHa R SerPREWRIGhedtCPhocERIRSN 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 (S3). SGSN 506 responds to the PDU
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Indicator. RNS 412 requires the | M5l paraneter in
order to calculate the M5 420 paging group, and to
W0 d@anyPy t he paged MS 420. The TMSI par anet er PEBHUS2004/013458
included if it is received from MSsC/ VLR 408. The Area
paranmeter indicates the area in which M5 420 is
nopifigetdon aehdst by semtting ackD Ui ndhification mespoesdback tiEGSN 522

s ER0 SpL80f Pt ehucES Rl B SEF PRI BB B Fation
frdrh IBNGXO W& 4. 4191% 59N JRANBGSN 5P ahbArengage date PDINcolitext

domain (CS_or L |n|t| at ed the pagi ng message and, in
actiatipn PERHUECSRar i o, must be set to "CS" by

SGSN -
ﬁe@sage ?&gﬁl léé %Q?cgdg tfﬂ Q?} O{e?}%g%gf Fg‘) @’s@?% @,@yﬁgy@% this
cadf 3eEifiNIretaiveda dovslimleptckat Regpiost ABPLOqrigtptivation,

MRS Do i) ot Vil A o ee P BRI

IDA%) kBarNS 13 CRISR 508%bnfloh ety Aguasl (SRA) THendMIB20Rising

Indicator I1s set to "CS" inthe Initial Direct
RNEA21(82). rehesprpang vivaiest wiggeteiheservippesquest progedure in MS

T L ot
50pagceges espondimkt PRBEDUF0T 8IS 520@whed thadMb inire PNEMd DLE

staie @%@%@%@%&%’%ﬂ SuleGidat o G K18 RX G aptlos s
52‘6h§y @Bhdfniges pa%[é‘)go shdeNtd i MINCMSrmD &ftablisles & RRC
i ncl ude GSN 506, HLR 504, and GGSN

cogpectioningelthe RYE 612@? nope existi ior &S tratic B3e8phbys a
f
OPFALO DM EERAR Snl b LTI s«

Sqrviet Reqlhiest messhge(@4) ﬁaSGSNrﬁ(IG va@@equssﬁm«magcei@chtdes
GGSN 522 1),..,GGSN 522 se nds i.nf or mat j f of.
onGRIIDE 1l ROV B8 DALy RIASD dutifle SR shfion
(RIS SRy Reg Kedurne&phind X (CICSRH aﬁ&%eﬁ*ﬁ@@'l‘?ﬁ@ dBheéSdrtdde Type

notification request to SGSN 506 SGSN 506

pareBysterdsrecifies the peeing respeae b8/ @99@169"71% Request is carried

o BRI P 54 SR i

thSGSANATE Ihitiah M8quesshge.paakitis gatrd, BGHN EO6 1hRPRerform an

ntext .activation,f 0, (S4)., M5 52Q an N .
DO eGP S SPOBDE GO ST P ot Berepink
pe(cﬁél) requires radio access 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 (S5).

[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 ID(s), 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

-90-



[0072] Wth respect to the procedure of FIG 6, when
SGSN 506 (in this case, a 3G SGSN) receives a
waelovmiodako packet (Request PDP Cont ext Acti vat i BCT/USID4/013458
SMS, User Data) for an M5 in packet nobility
managenent - |DLE (PMW IDLE) state (Si), SGSN 506
B&ees Setup@ginplete eﬂesesge {SRN)C 612 ($6CMVBRT 652 sgndsRNCRAB

612 (S The re th [
ASERRSH Beapabieniee s Soaby o t88hy i grapsly iifeape abat
GPRIYESheIULHRANOE (@Fl@)r tah8slsaFe EQlabA¥Bed &1l £15d Tu i Mhce, and
506 receives a downlink PDP PDU for MS 520 when the MS

alistd indieke tiitpadiotaseess bRBIS@t!‘S agGstpblidedetgeen Bﬁ@} ét2 and
a t 612,
MR St Ral e igpeiiNesPoe B8R B BF ol of Bk Honng
pa@‘@ﬂiféfe&tsi ‘DR%BTES);S); H‘E[Ilgo(‘dﬁ; aﬁﬂdZIﬁNﬁ IIbAedmss(s:b)S) for CS
traffic 73 servi ce_reque
0Bf&cedur iefslé]é]ﬁ?t ‘ﬂ%@uwe%% S%g%@ﬁag Rssg%@ﬁmsgage with a
caB@Q qﬁ&fcaﬂﬁésﬁﬁ% theeqhOsteERLS %oﬁl‘é(s‘;’etfa\ﬂn%ﬁ eegkRsded (for

nessage | ncl udes one or nore of | owi n
exparesphe meaxipun/Biquested bitg teisawt am%ablfe), ther DESN 506 may

ke yence n r
sef ot R BSh i ERORTIE R o SRTN o ABRRIFQIG Bl
orr;ﬁ'gﬂméls ﬂ‘l{(eHRimbaihﬁ rS%ittén@;ﬁ:sm QANn§S ?s wellcarthie eﬂammrein vﬂnch
radio_lin n an D|retT er n
thepew Qo3 H¥€ﬂ?@b@e%%ae Plergengpt 1%33&%’35 Hogeach
RABI I%e&%n&hem 2 Qo diBYd %Sfﬁ%ﬁl@'SGﬁNtEfW‘féﬂxﬁa‘t&na PDP
procedure. SGSN'506 is able to asCertain whether the

Ccmimﬂ Mddlﬁmmelororc@hue ite snfoama MSaetkend Ke@Pr 53RnfBhe new
d
neiRlifted QRRRMk fufipe s Dicpiiing BEP Phigil 78N A ip08 then
trhig%gﬂ:s MF? ﬂ@WﬁﬁnklpacE?ccS&it thy gode pr ?ce?ur e (S5).
oS RESEAE Lok LU AORREEA s o
%@E@#%%Er 6SEMLP n%r@lﬁqerg ti@ a%%kp&?rséﬁﬂéﬁg‘ tanfefideRdds for

udes one or nore of fol I ow ng "paraneters: (RAB

ddlidesing dammbabechWmemtsucln de BMS and IMSTRIgDRS, oven 8 WLAN.

Profile(s), and SGSN I P Address(es)). RNC 612 sends a
Radi o Bearer Setup nmessage (S6B), including one or
[00BYe RAB I D(s), to M5 520SUMBARAO responds to the

0200, BbeprormpiEntons Getats el te hodegy dopatitusfor
N e
byo eueﬂpsutatmgj fatat m TIhfermat before dellvery to the WL %n 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

21-



GPRS tunneling protocol (GIP) tunnels are established

on the lu interface, and also to indicate that radio
wW@ewenearers are establi shed bet ween RNC 612CHOS200MB 3458

520. The RAB Assi gnnment response includes one or nore

of the following paranmeters: (RAB ID(s), TEID(s), and
or ehEhpsRlAdar)esosthas jthe theddagd id freeRNCfoamaehvem b shey ideagtified
ngﬂmm Response nessage with a cause indicating

he requested QoS profile(s) cannot be provided

(007"  exQERlofid ehiMRdITAXAIBThE REEAEDHE thaddi e refireed 1o d30tlirect
avai |l able), then SGSN 506 may send a new RAB

SMS delgmm n*«tltlm»@@égtom&%@ge%@e e&oremtwé ag SH1Y mepeage, tyging
1n1§n ahoS pepc{airﬁ{lg ft(% th%smes-ggge &I% A %h A Wﬁ@; ﬁ(fdmgssfor the SMS

€ nann e new (o
m@rsege iﬂde)mﬁeé ThieceSMBNmdssage és i:hmi eerd:rix)ethmldentlﬁed WAG

wad5RE B e R Sy AR LBRL g gl e
mé\éQQ%é is%t bOBIRFREE, deufdetHeOWA[G 96O VRS SVIB re6sShgs 2o TP
he new negotlated gqoflle for the

fommtr @egomdinegpRORtiBNIce yoessmmNissredy frflelivery to the
dovvnl I nk packet (S8). [0076] Although
@?‘W{Lé‘,ﬁt edch the ability to deliver SM5 and | VB
[O(p&l] i Nng oX¢hird endlolithaitt ofitheinréntidreis &nbwnas |'mtificefion-based
nms and net ho [ ellverln
S o f ey ik ot Y ABE HbPR £S<Elas ohan DS PRRce glan SMS-
GRS I STAMERY ot ﬁ]]forﬂbﬁtldif B Rihingty € thegsak6 is retrieved.

characterized by method and ar atus for__ deliveri n%%e
il

AQHDE-skizess forthé SMS mgasass IW todp| Bep DM Somesssge i
seggo 8r eeV" e%%ﬁe*aylgﬁef %H&I&E ’ﬂ?en @(?I 1H9n1!1€e dBHLAN Uger

defivery rst odi ment o
Eduipmient entvihvh thai SMShn&nge:lsl tiovber delinetdl, apd imohifiles ViG] ser

t he data- based servjce is SVMS particyl ar
qyweﬁeb%t%e%% fj ABGORRED IS HESSagh: @lbeﬂr%%s%é’?ﬂats
the ®NIE @ﬁesb&é@ﬁﬂ@‘IP Q&nﬁ’&r &t or 'éﬁci%u‘l@lﬁ’omﬁ $hgetHeSmessage is
retrieved. PDGW address for the SM5 nessa e is

repd dior délisery. Tﬁ‘éleSWBGri@@%ﬁg@dﬁi ent TR wesroge metifigpidon to the
WS CreeRl? Sf S R ERAAL KhE VLR, Kl n
ackh@w dgniens sagesagat ((A(]IE t@ rthmt PPGextThe PD@ responds to the
SOH05So18 PETIRIOnU U500, ot SueaR SHLOMLAN. e
WLSA@NT‘ tihEh GanMbAN tHE- SMS message to the prev1ously identified User
Equipment. Upon receipt of the SMS message, the User Equipment sends an
SMS receipt message to the WLAN.
[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-
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[0079] A second enbodi nent of the invention maybe
referred to as "direct SMS delivery with nmandatory
WO2@B1/0999p0n recei pt of an SMS nmessage, routi ngPCT/US2004/013458
information pertaining to the nessage is retrieved. A
WAG address for the SM5 nessage is identified. The
GHING/SMSSPYMSC: t Upon seedipt of tHe ACKdenNAK enksédge, the SMS-

a SS. WAG identifies the ANUs
GTLSHRAIIRG emsratraedelEonrepertGpIaenn be i VRGP to
th¥\&rieef,ormat s the SMS nessage into IP  format (text or

encapsul ation) so that the nessage is ready fo
[0083]i ver yAtfounthembodinentrdf sk inwantiosEss ipfey tO/&S "Aptification-

t_of t- 1
TN TN A ——
an PSS -GRIST/ SMSJIWMS@NBuﬂiﬁgSﬁ@&natmﬁ Ipeﬁhﬁ“ﬂ_ng .to the message is
refisedgd AG afdrees ion the sBtmrsngus BoebHS] Pl méSage

is %@1% té Bhik ﬂﬁzﬂh‘f’feﬂ A G HRIreVETRE $$80 $ddritifid €Re WHEAW User
to this identified PDG address. The PDG i dentifies the

Eattiphiels &r wlﬁqh itherBMS messdgeds ta beddivgreh swdgwtifiestbe blser

not i f es. t [
BB BB s o i i s B RRC The AL Hetormate
the &f\ME Mdssagd fito W&oﬂiﬁ@ts(a@& drién0apsRldtderyaso tbhﬁklie Miessage is

rega}(r: %Q%:qlij | ?x}e%;,g)TﬂaB%VtAR’g{:h ssa | %@%%gd otlﬁcatlon to the
WRAN f iG&d Alkeip? drliBe S‘M@%eés’ﬁ%@ nﬁﬁﬁ@.itmn Qhe tWEARVEends an

message not i fication sends an

ackokwindgothptemessags s@gH{)( mjltyle tV6ALGhe ’]Ii:@gWAGerqsg@lds to the

es t he a b th
= SFRP AR sl RN R SRR ARRe Yo, BT R, e
W%M@I 7 -1 atgsrbshﬂlté hBe BRI ﬁiésdsahgel tetid preadonste r1dent1ﬁed User
qui prrent pon recei_pt t he SMS , the
EamsRbn tURoBgseinh of W&T&@Pﬁagﬁe m@%ert ipmepd ARpds an

1#4@%&41 Mﬂl%@ség'aew AW, Qe WESh tHeWEMN FRERIeR thd '8 NEARReipt

User Equi pnrent, the WLAN generates a
messagy é’rqm tlepUser Equhpmxdsthehwldé{ gereargtesapdrlivery sepoykand

B S ALl S PIA dRF fhln
SMSLGVEFEMSITWMS O Jaad tYEéqSIMSnGMSCﬁMSs sendslke ddliXers aapdat to
an_acknow edgnment nessage (ACK) to the

theM W SMs- 1 WWBC  and, if not, the PDG sends a

Ogg acknow eegnEnisg Wgﬁ&%nﬁ& ishermMp wWiZedNWhginated
4/ 099919 PCT/ UsS2004/ 013458

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-IWMSC examines the SMS message and forwards the message to an
SM-SC. In response 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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GQvBC/ SM5- | WMBC. Upon recei pt of the ACK or NAK
nmessage, the SMs- QVBC/ SMS- | WMSC generates a delivery
WO 2@ane99end sends the delivery report to the BYF/BS004/013458
[00821 A fourth enbodi nent of the invention is
referred to as "notification- based SVS delivery with
Ppendat ehy P& elajdibie dehceiyﬁbpojft tathSWh.AN s Fagdlygthe WILAN

AR g reporp i bt U Bt aen SouBE oSt Het e

er{tapS@dted §Msdﬁ@£é b6 thd W A5 message is then sent
to'this identif §V\AGaddress The WAG identifies the

[00B4N UseA s@duembgdima‘m; of the ipiventien Sl\isnmed sWeANwriginated

vered,, and [ h paent of
SHE SBlindd i mendBlarn PR e S A NTHEATE & ihdbfuing
effc@botilaBdds SMB emséﬁgaeﬁsmg‘ejsemt]zmhﬁném IUE) (4K forefards the
encapsul ation) so that _the nessa ready for
enfappylated SHSenogsase fea Wdkdd bed %é%%ea@@ncapsulated in IP

fopbt f Tﬁé‘WA@ d‘é a;%slﬁ?ate ef6RRAks rtﬁ& SV mebsdeReroEP format

nmessage not i f i on he WLAN sends an
inde mmmg @M$ formzada @‘éle(s Pa@idard dorniasd SM&méEh@ge/w@hen sent to

SRS 1R SESTRRSEAE RRT D P aR B A e
thelYhedBa s 60en SN-50¢e [ i‘@pbﬂstﬁﬂo)tetéip(fﬁf Itlﬁe SMSl:Jﬁ&isage, the SM-SC
s Ipb e As: tahe S-S TR S B S0 shaduidanetivery

re:efaﬁmﬁss gg&& ra%qeth\éem@ %eﬁly@ the CfllRbry 46 the ONLAN.

ur prent, the W.AN’gener at es a elivery
Fmﬂﬂm tth&APé eentls the éeli@etrwepqrt beghota thiedJ e @qmneﬂmhlch

rel a he del iver ort to .t
& ‘6%3#% © FRREEY %ﬁ%sﬁ"ﬁg (I%/ﬁ%Mg‘ sends t he
[a@gg] \éer y A @&’f@hﬂ;}élﬁbodlﬁﬁmﬁbﬁi‘a@ m{/éiﬁﬁﬁﬂprﬁvfdleﬁ fd# the notification
enbodi nent of .the invention_is ter " N-ori gi pat
ofsiB Erércuiteryitchadh cape oI Wl Aw (g > rer
E?ﬁ%%‘éﬂ’cga %&‘Qﬁ% al ﬁﬁevwvs @@ﬁﬁﬁma&foagl ﬁé%%e@mm Nser

orwards t he encapsul ated SMS nessage to a
E&ﬁ‘@m&tte asilPDE Y5 algaeovee; starobrd UPehasdd |1mleP Umrmcelp’m@ an

3R R B g P BB i

rm{xfgﬁhfmiammm mﬁdspsmmomsaauﬁh@ifmon, ﬂl’ﬁaeHLR
SNVB- 1 WWEBC _exam nes t he  SNS rressa e t?l‘éfor t he
oo BB GG A ATeseRSELo Hi MGy eMEE then gpmls &P apmessage

Y PR  SoBSEAFR S e mSBR
nothénclude 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 alerts 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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-23 WD 2004/ 099919 PCT/ US2004/ 013458 PDG, and the PDG
relays the delivery report to the WLAN. Finally, the
waRN0I®ends the delivery report back to the UBEF/US2004/013458
Equi pnrent whi ch previously sent the encapsul ated SMS
message to the WLAN. [0084] A sixth enbodi nent of the
MB6y éfttd MiSA stope thepaging Abéronsgtinatrecnd Bhiede Witledglivery of

ndat o AN recei ves an i ncomn
th%r‘r{gﬁgﬁ é’d&é@%%ég%t@g‘%f? om User Equi pnent (U%) and
Oéﬁmr ds AbReshtBReARAah sk tRMnvERsisA @)@oﬁ@es@foﬂq@ no'fi‘matmn

message 1s encapsulated in IP format.

of;j@l?&ﬁé&(ﬁ@ae@i sAwvieest overatis WIANSVA TELAN ds fCPBPAed Pto User
or nat t t S

Rqdpiint a fied B8 TEH,C, CobhiRicatidh? SR ARCILAY, Dser
Eqprmeb/SaERDEWeretdver Stddaed $RBdasahtinkar Waodsecdibieof an
. S I t t,.of t

infEs oD ED P GON wtaEesahotae o fige FUpBpetigpndfnas this
rog‘fﬁg hﬂ%ﬁ‘&atﬂ;ﬁ o VBN MRGespo1be t6 T1fs BRltingahformatipa) the LR
the WAG, and the WAG rel ays the deli verégreport to the

semar. PDEGWanddress héclv\mlﬂlg &Ha3Nt hEhe &G a PDU
B o TR o B B b

N@ﬂiﬁﬂﬁidi‘ﬁﬂiessﬁget llmayj bu‘eneqed)noip rindliide s Mobile B address. Upon

repgakol RN NS GsanesaecBr PLigl e e F AR gn
n&ﬁf@% WOV My GRS tHREWISED VA N&ﬁcatlgﬂ %@@g& The

are over standard | P-based |inks.

Wﬂ_ékg% ahrt&)ifheafﬁsen Eawpmeyt este e exiggneme! 1;1@@1;1}1@\/15%;&1 packets
fr{}r%c Iotl}%’R{ : on ga bgéﬁ%%l]cg nlﬁﬂg sér%'i‘c%sis tt{;' hé acde fgdl :ﬁ:g:he User

o an N response to thrs r
Edquipaiem} tlon Udeh & diliPment rdsdsa aRD{8dépicaice ssedsagk back tthehe

VEC, The M5 ds a P P
WY e 48 vt G LAY e R AL spageror e ST abhe BREW
re@?@ﬂjds 10%he AICKCIHedSa R Hytgéhﬂﬁl FPPUIK 6 fcatiddORespBAE Wessage

ge nmessage, P | ocates the WLAN UE and
bavlst tiof thesGHRE. v@mobgzllzséchauq@smtbem@ma&s picgw a portion of the

tlflcatlonma t he User
& Eﬁeme%m%eda%mf %9%1;({{2{29 e%@gé\&' rﬁk %g% incomng CS call.
[00B7T he c& hinith einboldimactoé ﬂteadvamtldnhpr(hmkzs féaoihie mmaﬁcatlon of

Il‘{[g i{aﬁéﬁ W_IXE? ls“|o ex %IRW?XM é& 95&,_ Eﬂggctghonﬁgeraﬁqmpment and

2186 K92 MIRAT MR inh MK L DRSSRG8eh WILAW, BN quIfemDEM 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. In response 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 the 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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responds to the ACK nessage by sending a Page Response
nmessage back to the -24 WO 2004/099919

WEDABR004/ 013458 MSC. The MSC stops the pagPegusS2004/013458
response tinmer and proceeds with delivery of the CS
call over a GSMradio interface. [0086] An eighth

m{e{iﬁm@ BEPcallf If the SiPveil isdo bpraovepded at tire Uber Equipment, the

t f GPRS/ 3G based N,
URsiRe Rt sends £ conieneqnenren it theoh LAl iy the
WEHNNWBHEShH ATSK Reds O%AMDGJaﬁrTheEHDGWE@gponaQ% RRAVK

are over standard | P-based Iinks. Upon rec

momEs SO SRR BB R GSiEs NS Bha GREF n@pionally
g GSOFhLERRE APOAE pbilioh of RS S GBS Al Bl 3G

néerak. a PDGNaddress back to the GGSN. The GGSN t hen
tlflcatlo ssaetoth

sen S a
ﬂr ned %VED{G gmhogt nv on proyides ﬁotx)'%/g gearérgnatmn of
IMBybasQHtseﬁﬁ&Q; SR a WIQiNdQX WK1k %oﬂqﬁeéqg raeﬁE arkpgléo to a

recel pt of the PDU Notification nessage,
PD&t €onurhunighkipnpetaregn WbAN; Uds and, ?%Q_Wlﬂrb 9V93'éﬁﬁﬂdﬁlgd IP-
PDU_Not | f | cati T
e
rélaig ﬁﬁ"@ﬂh@éﬁon ﬁiidb mraisCﬂiBS/oﬁGnQaﬁﬁrﬂhaﬁeﬂ te en HIGR. I fesponse

tq this DRUIDEIREPIRERNGE A ILIB Ao SoRDATY. 23 ss RE: AR o
Th@ @sd’i*—ﬁ&n Léh&sua[ SIP [heit A 232116 $h& PR d‘@ﬁé%%tﬁﬁxed by

PDGW responds to the ACK ness
tl% iﬁHuRLg Hpmempt of ¢he iR Ré@@oh@ésams $he @D‘g‘&{: kocptes the

N, 1on n
TR e TR et A TR RSP ST mbae
TEERELAN dleftsahk (IjJE Q@&Vﬂhe%ﬁntmdefoé ahaddeomeimig STP dalie If the SIP
i.nvention pro S r.t notjfication of |N5-
callisfodbeacetRipd 3 %A‘{{r% e&ﬁ%ﬁeﬁl TorASPRIFCE MYsEASe 32k %o the
mﬁgmpnﬁmurﬁn%e WIHN sends E@@Wzo@oom%g@gb 99 ShOSDEBRN The

WLAN, User E ui pnent, and PDGW are over standard

PDGWaeenondsrﬂoé;he SéBrZOﬂéHémpﬁssaﬁe Tnsandérgri SgP 0P Qihmessage
R T LT AR e FSt A b S 508 200 DRSS
ovdd £ 3CmMtivagk. nf or mati on, t he HLR sends a PDGW addr ess

WBhage (BormRmindn i erLodiaril AEcriy bbb atprpstive
michabRild ¥ e TBARERITRKg aRHISME BEbx) Ofor protocols for the delivery of
SMS across the WLAN. As described, the invention is applicable to enhance the
1.E.E.E. standard 802.11 in the context of UMTS and CDMA 2000; nevertheless,
the invention is applicable in other scenarios as well.

[0090] 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

-96-



include a Mobile I P address. Upon receipt of the SIP
Notify nmessage, the PDGW | ocates the W.AN UE and
Wi 09ws9 t he WLAN by sending the WLAN an S| P PDUB$094/013458
message. The WLAN alerts the User Equipnent as to the
exi stence of an -25 WO 2004/099919 PCT/ US2004/ 013458
ndefed ahd gwiSlPtakihg advdnthpeofSixstimd techsolpgy bed aepepingdnly a

Us Equi t, t Us t d
sofpBareE BB B o] Sor A LTRSS e Bnotony
m¥ANrsangsplan bAFaseB 1 BRudteothN@BPDEMo Bhe LRBWorm which

responds to the ACK nessage by sending an

S@@R%NME@MPWQE@@%& Girgauinemessrandainpers dugl-mode
Gé]P]Zr enent ﬁcgﬁ{ab ﬁl?!ggtgdpﬁ ?lédag\gé “ﬁt}Pg(EPP%E%%%rEQe[ 0088] A
tenth enbodi nent of the invention provides for the

m nati on A WLAN
Obg{coupl ed tg@ﬁ@’ﬁ;ﬁ@%‘;ﬁ@%{q bﬁ%@é i cations
Obﬁ]\"’een WANDvVER o RRMIPRSW Y defiriiedStcddidRigdtd bhe BeiReing

l'inks. Upon_receipt of an incomng SIP call, a CSCF
figures wheeeintilis dlemenisire Aesignated halikem phrnueeriedesignations
an Py %‘{g J nformation to an HLR. In response to this
routtng information, the HLR sends a PDGW addr ess back
[0083]1t he CBUG. 1 séﬂ%&‘o@@l—i)rtdnamt arhitectardldagmwm eimplesegéing

it 5 Rk B DS o e e g™
[oWb4N UE @I@h 9ok f A8 étP&tMa@{aﬁ%%ﬁQ forkie aViirAd¥ @t SMS

SIP Invite nessage. _The WAN alerts the UE as to the
dediviesy mbamsnaﬁvqrrac@ﬁﬁﬁgm@ @ESHEpquipped nefavoskp  cal | is

be ac { a e
OR505, 2 B8 i} a8 gy RSB R AR 80P B
(GIWR) pagingkproesdageovico at GERBDGW GHM-eqRIpEed mesworld ssing the
e SIP 200 OK nmessage by sending a SIP 200 OK nessage
RIO3C%he CSCF. Optionally, the CSCF then sends the

[06!9@ 200 @{QGTESs 524 Nat® \LEfucturd RiRtaR 'Kitidd 39 aEhaverithCs

twel fth enbodi nents rowdetvvo di st nct
(GBMppaging peocedurhener arfsb R and GSdmarinped mehgorkwingge "Tu"
pl’t%%&)%\i for protocols for the delivery of SMS across
AN. As described, the invention is applicable to
[0eafiance (HIGs. b ahdb dre datasidactthr8@hgtdmss lsetthfg foolmt aelatlor art

UMT d nevert hel the invention is
i R P S S

[0098] FIG. 7 is a hardware block diagram showing a novel WLAN-3GPP
interworking architecture that utilizes an optional WLAN Access Gateway.
[0099] FIG. 8 is a hardware block diagram 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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[0090] A thirteenth enbodi nent of the present
i nvention conprises providing text and voice
wore®sagiong to a few nobile term nal s operati ngPCTIUS2004/013458
smal | geographic location utilizing an adhoc network
principal having a sinple call control protocol at
[a©1app! i Kl i10ris héreetiwareblatk diagpamshdwing/e grahitectvak that

[ ct eX| stin st ens rdwar e _si
PTG ORGP ES ROPD T 5 DAND 2004 BOUOE™ TWAG in the
cgg&wfz@pﬁsmmss needed and whi I e takl ng advant age
of existing technol ogé and requiring only
Tt‘ffs A

a
W\War e- dd is g|dgta Wfdgagxfaa@; setbing f@ﬁh,& procedure for WLAN

ase cg nat ol?%lh%%llxte R}e%gn s Sk ctfo ézsrrfrfnﬁ \Am%i)ﬁi’onal

V\‘BAIGports UMTS and preferably neets 3G reqw renments and
su orts | - node RS and n accaqrdapc

G4 8 Adlat FOrG SR st UEEYIAh B CREES FRVLAN
SWeng@te{'rgﬁ%lonmng AireRideBiReM ihlcoRfRinciich ¢HRBGI hReghtory

referring to the followng figures wherein |like
V%A@rrrents are designated by |ike al phanuneric

pr| A?ngtr {ﬁgcﬁw.ﬁ?%‘%?g‘?@ %‘% §tt1'1:1 %ﬂ?‘ pr‘B%dfu% k} WLAN

SMSP eddisbagoidripdnditton Gsihg nbtlﬁgaﬁl(m-bMddehtrmytm@bn_mnﬁi:i%vvmh
and élmg; rk. [0094] FIG 2 is a data structure
a8 oy i ing forth a prior art SM5 delivery

[GRani snrRyels @ SRS %ﬂ@qutﬁ%tﬂ&@ééﬁuerﬁﬁf\NLAN

FIG 3 is a data structure diagramsetting forth a
SMS oressage tegninatim) usiegietifiqationdwsedddivery i copirgctipg with a

network using the A/ Gb protocol. [0096]
nﬁrga% @%}gdata structure diagramsetting forth a

[prog)r artFICR 15 GSM dadgi fivyy pliagedn reetidve fordh @@Somdﬂre for

GSM equi d t k I
PEPSSSIAS eI (i SpSrnsAted SMES dresgin ot e WL oetng an

o{,ﬁghglwml or art GPRS network-initiated service
request procedures. 0£E’2098] FIG 7 is a hardware bl ock
@1Qi7dr am sKbwi A ia aclén fWvaNisgpm setfies ditki agrocedure for

R0 RN 4 phobaft f trhbfiladl 5 B0 ap Hoth SREAN using =
nsdaditegy WARAN- 3GPP

[0108] FIG. 17 is a hardware block diagram showing an architecture that
uses a mandatory WAG to provide WLAN-3GPP interworking in the context of
GPRS/GSM.

[0109] FIG. 18 is a hardware block diagram showing interfaces between
the WLAN domain and the CS/PS domain.
[0110] FIG. 19 is a data flow diagram setting forth a procedure for

announcing CS calls to user equipment over a WLAN.
[0111] FIG. 20 is a data flow diagram setting forth a procedure for the
notification of GPRS-3G-based services over a WLAN.
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i nterworking architecture that utilizes a mandatory
WLAN Access Gateway. [00100] FIG 9 is a hardware
wWhbk@ekoiagr am showi ng an architecture that prPOVUS®E4/013458
honme- based SM5 nessage delivery over a WLAN usi ng an
optional WAG -27 WD 2004/099919 PCT/ US2004/ 013458
0[1!)2]101] FIG. 21Gs iasdatafiowl dixgeatnl edtingifegheampsdvediregfoarthe

nG iR oL M- seRier rvane WhARG e ot oxt ot V"
ofiiE’:EiS/ GSMFIGOQ% Q2la &S o diasgramd@tﬁnélf@mda pBscRBure for the

setting forth a procedure for M5 nessage
terming tingx ofdMrbaned srrvises ovrald WAAN n conj unctl on with

RPAEPL B A AT o g s

ovréEWB.gN term nation using direct delivery in

OG8h 71 oliT6h Bt Ao oM meeo s diee Fis CopARP RS

[0PM5 MesSagE. DEKIThN At Thd SR Qnﬂﬁﬁhﬁélﬁﬁsmt showmg
dellveaf/ in conjunction with an optlonal g
q

thelpgotot mhate@mra fr| SOVB diraneling inethe] cagtes of theamventlon
[Oﬁg3 Icfe:‘j g 21 1% W%Naiaegﬁfl%%gg ﬁ&v@ﬁ%ﬁk {r}]ﬂ‘(\)l#?#i‘c% element)

ased gel very In onjun
flevang WAWPEBHW{r@]b%hchbﬁgatbﬁzaly&)aﬁkdaﬂataf gabewdiy 3 fommobile
Settlngﬁ&@fth a procedure for processing an incom ng
Jated SMVS message froma W.AN usi ng an

[09R&} onal FY@GZ?[ Pd-&ttatbt Ghe ]@eésig@ AR} BebhONéedfRItRMMmobile

setti ng forth a procedure for processing an incom ng
terminated i¥)#reel SMS nessage froma W.AN using a

g M R i AT

foM¥e trobfle @vigihea M AMMGRE:.i nt er wor ki ng i n the cont ext
098y r am SHGnPAGI i Fssatsciaie spptionce for the MO'case.

[0121] FIG. 30 illustrates information processing in a user equipment (UE).
[0122] FIG. 31 illustrates SMS protocol architecture for SMS proxy as a
second embodiment of the invention.

[0123] FIGS. 32a-32b illustrate details of the SMS proxy of figure 9.
[0124] FIG. 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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the WLAN domain and the CS/PS domain. [0110] FIG 19

is a data flow diagram setting forth a procedure for
wa@anweyoing CS calls to user equi pment over a RUEHINS2004/013458

[0111] FIG 20 is a data flow diagramsetting forth a

procedure for the notification of GPRS-3G based

[0329lvi ces F@?ZreBSasMbﬁdﬂa dél‘f]allHDV?@J@MfCEQQﬂnﬁte terminal useful in
Us2004/.013458 112] . EIG 21 is a data fl ow
%Fﬁgwﬁﬁ sesh poplk 6P %ﬁ) sp3PYEEdure for the

0@9@&: fi CatFIGQ 992-50P RS QEvAEHYbAES vRME u&fmllﬁl};xp{a@ﬁl%é]the

Is a data flow diagram setting forth a
hlprambu:al mofle of cémemundeatiomat i on of | I\/B— based services

OB, 2,580 R 01 S B B e

pﬁt@I&%WiM6ﬂF@he& 3%we3&VS protocol architecture for
GSM GPRS, . [0116] FIG _ 25 . illustrates. the fir
[OddBlodi nedLG- 145  simpltfiedgtiagmguphaplati émﬁmhéé-‘bas integrated

sofivrdte! Schite uer ;})r%lﬁé"@ﬂ@lnﬁéfﬂod hdd BrR QG Gt v@fcet:ﬂﬁl text

| nventl on. 26 i llustrates SMs tunneling
insteoki mgssaBir(g fo!‘(H mllcgroep offepers operaiing in WaGiHADgographic
lo vgé)rel ess access gat eway/ packet data gateway), for
termnated (M. [0118] FIG 27 illustrates
the nmessage fl ow sequence for the nobile term nated

S RB R R AP SRR URaPber T P RRETRb BB e
0(15@ Cas%‘fl(()% 93%‘2]“ Ndllﬁ’iedzgﬁodli didStR b gg%ﬁqa&s&at%mm

sequence case 0121] H G Illustrates
3GRP antearwiodning eocdbxiwg that utlhwrarlemhlopnb%A(N.E)cess gateway

A By ok L LR 5 TR ARl A0 ris

WILIAK bR et @230 Gy oBRRy 3R ihtludsohale Mieledntantidiate
t he SMS_proxy of figure 9. [Olsz]F FIG 33.illustrates
nefmorks. it gt LA Neaoppsy TebeEopk d0Y is cpupled fo Hhagdnteppet

arft) O, S TS a@@cﬁ;ea LOYhikBn A ERG R REAKYY REedbBEWLAN
noniite ori gl nate case.

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 703.

[0135] First WLAN access network 709 accesses a 3GPP visited network
713 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 a PDGW 719 which, in turn, accesses a PDN 738 over a Wi
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[0126] FIG 35 illustrates MI | E processing in the

WAG PDG proxy; and, [0127] FIG 36 illustrates
wore@gage1d | ow for WAG PDGSMS proxy for the MIPCHBS2004/013458

[0128] FIGs. 37a and 37b show exanpl es of a piconet,

Figure 37a showing a peer to peer conmunications node
intedfabé,glenetidghcedzotd agpaekdtidatanetwarkl Optmmal BGERIAAAProxy

node, -29 WO 2004/ 099919 04/ 013458 2 .
SPver 730 35 AOIRIGS a BB APEGAL VRAOF Calcrlr b Al il Funtion,

sHeWh Ws CrGwdeBsr 79, e aPWENink @R derlobihg) a CRRA, 'gﬁyeway
[0130] FIGs. 39a- 39d show devel opnental views use

functompl ai ning the hierarchical node of communi catl on

(# 1] Fldg?conﬁ Wﬁ.cc%gs Ak $ %ldh&ggs%ﬁl?&wﬂg of 3GPP

her overview o
hBHﬁﬂ%ﬁlror][: @132 PDG\E 724]1s ilmkad m WﬂJ.AN iaeckssl gagpman 7df7 cﬁ 3GPP

pl.atformi ch isintegrated s twae ect
visited Bety gh YHod QR ? RSB a.[)%cﬂ be{"eé;{t efore,

siggﬁﬁ@ﬁhé@ﬁﬁ@%gg)ffd%a @hl%'iﬁ%hhnﬁgrﬁié&éﬂa né5Rb%sOEDE@W 794 is
snal B\geogr aphic location. [0133] DETAILED

I@E&tthpFﬁiD 3% oVesEt lerREERRIEDCH] inpkerfee, Whergn) PDN 736
it hfechash, FRiget Wt R RES TP D9 POGR] 7205 lipea
tolh BGPRRA AANproRY serval 738 dhéracWesimtgdaendy turm) SGRISAAA proxy
WLAN 705 | coO to a first A ess, ne

SOyST 755 isfnk m@ﬁéégs‘\n%few%é%ﬁﬁé@%f Vwoﬁ 713
ob&C b UHE VR EniREfa0P G@sdrﬁeﬁrdﬂ%qb ABGPMAADHKSky deitvdrUTd® is also
first WLAN access network 709 is coupled to the

linked teenling n@ﬂﬁma@nstam&(aﬂeﬁ) 72§ hone gubgsriber server (HSS) 730,
Ptlgl%%g 14(1 BlEE '%941 TI?é gﬁ%@%}kf?/ eenDEE 99@?1\%\%’k Iﬁ_}’l%EA proxy

'S’ coupled to secon access ne
s&a R0 nme\mwamscm a IVéo dintelfaéd vhiely 1mplemeynm atnlinecdhagging,

WAL S TSR T 0 EULALER AR PRSP ReBieiotls uses o

TR HteMBce kﬁre{rﬁ‘ﬁ@fy’ déienpéRsh ashjhmdticd®ith FYGR N Sind R link
[0135] First W.AN access netvvorl% 709 accesses a 3GPP

wmmxealsx&?% aRd SGEP QA propy ARIrees (@bsutiiges ea |V x7interface for
/n%ntn% a%ﬁ’?elnlt%ayloﬁ p?oc%@ﬁfesAAA proxy

[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 713 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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server 720. Conmuni cations between first WAN access
network 709 and W.AN access gateway 717 uses a W
w0 niogid®ee, denoting the tunneling of data throgk2004/013458
i nternedi ate networks. The |ink between first W.AN
access network 709 and optional 3GPP AAA proxy server
bak2d SMSSieth}i Miprovitled, fandaisewliea VEAG (WILANiagreeskigaseway) at a

S5, S LGS S BLEESH a5
GMS@/SMS‘JWMSC%OMM%@&%&@&%)@&&%a& $nes§h§é3 sw1tch1ng

coupled to a PDGW 719 which, in turn, accesses

syssambjniiergorlfing - mgssme ZOUULO 9OUED fmﬂM@zooﬁW@&w/SMS-
ORISR R BERRRRE SRR, bR BETHE ARSANERIRY frpes of
impifhesal A @gn ﬁntﬂrfa@gtgg@mgss; b@a\}dencs@h?gmaﬁmSMS;?M]SC/SMS-
I‘@B@ﬁ@ #ﬁ% §a&£w§? originatng gRt Sl?%%’?e#ﬂ@% diﬁ% grpelnga

7
PSS S S b i

reg@mied toj conpdeterthewol k Avmtwbknwms MAB/G Basedsventhe "C"

T N A

1rlfd)1ﬁi(£|ﬂoﬂ to PIDR 186 aftee rcall Ragingy A m b]lhlbéléﬁbe\bberates between

SHHGRESE R DTRE et SERN D6, Tolselaes ol e thaiapc

ptRol %&;PIPM@M th'bQé%Ybe%eiﬁf@ﬁlaﬁ%ﬁ thY‘ﬁfg @lo\é\ﬂhblﬂ hﬁﬂﬁ%‘éﬁocédﬁ‘u‘e
turn, 3GPP AAA proxy server | i nked

Apr 5% ls‘éﬂrf@f gperatss bejreen §M%@rl\ﬁ‘é€w& IWD8SCole? and an
R 8L, 05510, RGBSR OBt o

exch8ngbdata m]lds)&drtb henhd et betwddndSo) anchor MSd dhd 8 2elagiigy MSC
Qv The Ilnk bet ween OCS 728 and 3GPP AAA
“ﬁPS@e@%Pr ofotploper at es over a W interface which

[01%‘9 enentg g nidt@ﬁa&e‘b%@ﬂét@@betw@aﬁm/\m}?lds dd IQER\&@@”Thls
732 and AAA proxy server 726 uses a D/

1ntﬁtfe¢6f ages the W@moyocabf@@mmemmfomﬁmm valated twtheﬁocatmn
ofF th% M@ a’mc@'nf‘i t]sz%lanta meRF 5 %ﬁ 0 ﬁnﬁss%}f} riéééls used

pr OXy Seérver iZes a ace
bétiRleaMMBC/ VIDRaLOS&nd SGEN 006 prllifeetﬂ}sl" eﬁterfa[a& 3flerédnitect two

ViBsertugt %1.: JShes heiper ey NUEPEH prelody @A%qaegwgbmber
inflAhh86:¢ 888inga RaNon Gh&ate procedure. An "Tu" 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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8 is substantially identical to FIG 7, except for the
addition of a WLAN access gateway 800 in the
waeenitiogponat i on of FIG 8. Second WLAN access nRCTHO$2004/013458
711 accesses mandatory W.AN access gateway 800 of a
3GPP home network 715. Mandatory W.AN access gat eway
c&ﬁ&drﬁcdtidﬂ@&fétxb@erﬂl?@’l’ﬂs?ﬂ%l@ﬂmd the MUk 118,110 thkeslpbste over

ST LI i AL o 0
irtefakd i8Rl Mﬁ‘elf()%n E hiR@a ks viial BSSWI@L&QBr a kP rlﬂﬁgfa%é eu"

networks. |[O 9 which sets forth a novel
rde&ﬁotaemwaheaptpmgmfhceffor exhblanging infprostionrhetwegres UMTS-

f d d W "

eqtatmbet T vl S By DS EahsbRE prticsarn et AR R B

réiE%‘sj ﬁb%fr%/odetﬁ-thé-@léﬂé%g&fao’él’b@twté@l z&f( MT Mﬁﬁt BEBAmha iUﬁSé'ang éJu"
wa a a one net wor 1S O n

infgefapes Raubiyea AR Ry SHBISeTSNE! FEREEN bAPI frsetgnaling.

[(RS3a0e SETRAGE] 9@1&%%1&&%% 396 h%ﬁigr%lh}g?yﬁft%ce which,

Intermorklng nessage service center
asmewmtlanOB@cmas astregznapeetirelay @pmomveyiugi mgssages

bfrresrasC RN A Rt Mes WP BRSO 5 Ch\ AFETaed g bploved

bbw&(ﬁ BO2 11826k SGRN 1061 FhedGbhthtetfhed ﬂleex@tmxfé‘abé v ¥Rs of
an I\/Btermnatlnga{call fromthe PSTN) goes

dtffﬁrsutg Mg Caising the Gingotose! toduansigr thslflhﬁtt jnfeymation
d%l&%}%éoggtl&f’ gﬁoveﬁf&e&@&scﬁ{ lthlspé Eé L e ﬁgsv‘ﬂﬁhlch has

I's use interface for th
espimblieh@i chinguynicéizon/SGthretheoMS. onaﬂub,scmbeiwatfdrrbaﬂldm ng also

i n L,bon t R 104, after I cl ea.r "
el a8k forrioninalihroe R Grepnd
"@8"' inGithck8S The NGE rﬁla&ea@qlmmscmm G1t1m©SthOB e "Gr"

transfer subscriber information during a |ocation

H&Fﬁﬁ%‘fﬁ% coprretibeN 106 with Hldy 10448 "GpetndedacolinkpiR 104

e R kP LA RS Pouly |0 i fks SN
106 ohidh RGERE 422;ehrat e {'Gi'hianteldacer liblst @SN df2anithd?DN 124

aying MSC using the MAPLE protocol.
C‘f‘bé%@ Eﬁg‘é i nterface operates between MSC/ VLR 108

(] HLR 18KIS-GMSC/SMB-EWMSE 109€6is &)ﬁﬁlew"ﬁ/ @PDGJNM over a
to exchange information related to the | ocation

"Wide qosnegiimer POeWne0m glspespmmrnichtessudh drPHel24 %Verc% Wi
cbﬂﬁ&‘:ﬁoﬁ?ﬁld FithSEW AN 903 over a "Wn" connection. WLAN 903 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" connection. WAG
1000 also communicates with a PDGW 905, and with WLAN 903 over a "Wn"
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bet ween MSC/ VLR 108 and SGSN 106. The "Gs" interface
i nterconnects two VLRs of different MSCs, using the
wORBAPIDt ocol to transfer subscriber i nformeCT/082004/013458
during a | ocation update procedure. An "lu" interface
is enployed between MSC/ VLR 108 and a UMIS
coratactiohr i WLANIGDB i cowslad rtetows rok nhdofé RAN} dettités, designated as

WhANAE 0T, PPURe Ry rombaizetes itk PR el fubyichon.

[@1@%1 as BE% 112.sef¥ forth d AbeE! REBnidRE  foF Qﬁehv@ﬁhg\ﬁﬁ‘ﬂa—based
VLR 108 and BSS 112. The "A" interface nanages the

senvigss avenn WHALN gpupled do oagios masclf iR deviges hi engapsulating
dg{hdm% P fo% 2 'Egﬂ)tr% d%ﬁg%ﬁ%g@ﬁ.e ﬁgéaafoelgletWLA'}@ b'ﬂheté/at%%QSed

curlty nmanagemnen erm nal equi pnent
sasickHs SMIS. aSM -BE 10i6d elivayban SHMHmessalge (Slm:bISMS GMSC/SMS-

RS 0 peiGh Sehds v S6BAY Ao SIS bR EIBAF OTmastion

pEﬁﬁm’lﬁgQatthQ fiﬁeéésg&@sef’et&iéee&' Bad kids tolﬂﬁ,f@mdzl (§2BME PDGW
O takes place over "R' interface. In turn,

affress SrdbmPMS oweseageis ndﬁrﬁﬁﬁ%dmtiﬂﬁ 40£6S3. ThieSMS message is
ser% nf / i)f)‘ifw S%l')d w'%fﬂi?c%n%% | S1d%élﬁe$ @Cﬁfa&%%gs 234).

I nter face. ers to an over
PDGWr 9G5 Rl ehoifiee thié AVIGANGUEIr fortsihich thet 98&nisao UbBSlvered,

UMTS- equi d i.0 access net
anlip ogthhqﬁﬁl r s Sip BHiComar (Hin 4ot o SHopBTH R (55)
aﬁats\éﬁay tﬁé‘ sts %stag5%§ WIAR S¢8sé@n dWmN 909%%&@%% SMS

both use LAPDm ed version of the

nfespags @rtble ﬂdfgltlﬂe[ddlf Lﬁ]N UE?&(N BT Inghe gage of @nte@ros@GW 905
senc? 1?' Dby Igﬁgsage torg ré@%o"\ﬁé Ctﬁe I—Pfﬁ 11[6 e(\ébgzsélnﬁ the SMS-
re 0 eyi ng

Fone ranspar ent rco
GMS@@\*&S IWMSKZEHDQ (\%B)VLR 108 and an I\/IS via BSS 112. A

' t f I bet BSS 11 S
GFB] The Ueeh eiaiel PEABY NS BERRER (@ RibTdPRaDgeoD b the
idbot i RIaeN . AVPE FS90 U 2 h Mo KNeA IR G & 18 58810 oh @ht WS &TE 901

subscriber information during |ocation update

tp the SLARS 903 (S8 iandtheeAVKAN AKemBSB ¢ 9 then eblafied from the
ﬁlfkﬁ?ﬂ]rrgﬁb%’gmﬁg a 3058‘% él'ﬂ eélgg%@? ri ng§1 oca §?§MSC/SMS-

IWSCQOW(SE@)Q Hhé shetsefigpn (' SMSGMSC/SMS; IWI%C loamdthe SM-
Gf rfaces. The "Gs" interface |inks MSC/ VLR 108
S 1¢P 106; the "Gr" i nterface connects SGSN 106

[(V‘14d]‘ HLR #ftd, 12 13€ dde8 flowdigkFas §eﬂtin§kt§rtﬁ|-&%n%@é]durwf6m@AN
ateway GPRS support node) GGSN 12
Sil\%$ ampasage| teriingtign using a mechanism known as direct delivery

employing a mandatory WAG. SM-SC100 sends an SMS message to SMS-
GMSC/SMS-IWMSC 102 (S1), which sends an ACK/NAK (S2A) to SM-SC 100,
and retrieves and sends routing information to HLR 104 (S2B). A WAG address
for the SMS message is identified and sent to SMS-GMSC/SMS-IWMSC 102 (S3),
which sends the SMS message to a WAG 800 at this identified WAG address (S4).
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
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106 with GGSN 122; and the "G " interface |inks GGSN
122 with PDN 124 coupled to TE 126. [0142]
WEMB4AMBE SVS- | WWBC 102 is coupl ed to a PDGW 9PGI/USM04/613458
"WI" connection. PDGW 905 al so communi cates wi th PDN
124 over a "W" connection, and with a W.AN 903 over
SMS Wiessagn ireiot IR formdt AN D Okt & @apswldtionp ($5)cand sendethe

user&% E’V@ﬁ&%‘gﬁﬁh %‘3@ SpP Pﬁ)'\l'"gyﬁwg H“Hb@ﬂ?ﬁﬂ‘@l&ﬁ%ﬁ‘ﬁ? steps

s RRERBREB1T ffe gdb%tah&;ammbhaeﬂ% s% S 36883 opm@ i Bwith
direct delivery nechani'smand a nandatory WAG 1

thmexaapdpnmthid stgpyEARndAd RS ASNhvylye eetayimighf thqAOIIQN AK
bs th
U Th AR5 b R Mg BLERB IS o
800 of FEGC8mhaybe adérgibfgf(g% V{)ﬁr]ﬂaib of G- 1(HVBGE6§N§nﬂh\éWSé§ of an
Se&%%é&%@ﬂﬁo aﬁﬂ\ggépé‘é'r% TP?FSéng@\%@dg‘ Ll %Q%wa\m@lm«ﬁm
18@ 3An@YRE SRIS-YMSC/EMS Wlﬁ@@%@%%ﬁar%ﬁe&ﬁ%%%%@&@& Fig.

connection. W.AN 903 is coupled to one of nore user
ldevi ces, desi gnat ed as W.AN UE 901. PDGW 905

[%%m ¢ Ia@‘%i # is gt L or124 1ggrr§%3\1/ s?ttltngcfﬂlgc?lp?sér%%e&)ure for WLAN
SHES invesshgg teahhdiime dsinges \thedtndsne rkrbviY AN odiffdaeidnhased

3GPP d b dat t
dﬂ%ﬁfl%:%n&@eﬁfgg%wa Vflifggﬁti“ﬂél %&pﬁé i%{]s?swbs%pa liydantical
tslatrey B3 Selth %ﬁ@%ﬂ@w&%%@bl@'&%sl%% diAcy %09 m@/&z is

nmessage (Si) to whi ch sends

replagedvi }@]@Sﬂﬁ%aﬁﬂLA@hBOfﬁ gnd ﬁfﬁ’bAthﬁiﬁDl plF1Gi 1 ang also

a B
fonth B PRRRlRhbRERST, EeAEWIAR oty vic.
1BildRe b (E38BYed T €hShnfimaatigs of FIGS FNtMbreoRe¥ h8 @perational

whi ch corresponds to d%he i dentjfied PDGW address

seayonce 8¢t optdyin; K iGe d 3idilensyfngm the operatigpal geupngepf (Féﬁsm in
théfoﬁlgwl?x?% fif‘sbbé‘c@r 2 stepHbFAGOT FRID Ee VT §§1§’tﬁﬁstead ofa

Into ormat (via text or encapsulation) (S5) and
Véaadsldress. SNBp MSs Y6 118 pariaxme 0Be additionwl rawkafotiénug UE

bR Bt AR Hhbpl et St Sl 2 oYy RdbuappDne

séﬁdlﬁg’bﬁ@nlSMS/ hetifibtidd, Bhd A4t aDGEMS aﬂ@bshg@ b&Myg-sent during a

C/ SNV&- | V\NEC 10
teps 6 an(? 6% are the same as steps S6A and S6B of Figures

sequent ste
11 and 12.
[0148] In FIG. 13, the SMS message notification is sent from the PDGW

724 to WLAN 711 (S6), and is then sent from WLAN 711 to UE 707 (S7). The
actual SMS message is then sent from PDGW 724 to WLAN 711 (S10), and then
from WLAN 711 to UE (S11), 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
the delivery 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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[ 0145] Upon receipt of the SM5 nessage (or a portion
thereof) at the identified W.AN UE 901, an ACK/ NAK
wore@gageid s sent fromthe W.AN UE 901 to the REBBSHOB013458
(S8), and the ACK/ NAK nessage is then relayed fromthe
W.AN UE 903 to the PDG 905 (S9), fromthe PDG 905 to
WhADNSVE: TNEAE SWHREDGWVEE skdds 6B WK tevhd SMSCAESC/SMS-TWVSC

- - WWESC 102 to th SC 100 (S11). [0146
R GBS0 b o o S b
GMICFIMSETWMS VLAY (SMP tReacaReipt dF thRl ACR HRkSMESor NAK

mechani sm known as direct ‘delivery enploying a

mesfageote BNS-CHFSEIDTVEMES 102 Smmzac%bll\igm;t and
S%ﬁ %@@éli%;%é% té g%% ?@%Q@Ri‘gigﬁdg nr outi ng (
[

Di@Ir mat | BEGt b4 4RI 4iBF oS B rarh SMEnPRAHES froctDiretfEWLAN
%Q%g rressage is.identified and sent to

MSTRURASEON (F5inese) meckiism kuqws asheotifiggtion-based
JEBSER0en t@npMen8ARNAL hBhdaioss Wil '.edmgﬁngzagsd kEfSantially

€(184)_. In the event of an error’in the addres .
ifleratigal to BYG. Bh with tre nodsblagacintionethatthe BMGET2400FIG. 13is

i i he t ar,get . UE, 901,.
*PEPO R0 sl T g B s ut B dB Sk bbb agsiany e
saife atheagecdduirein Pid. 48 eRéepl that ste% ES gg gﬁa?.gzémﬁwl&%g ?%ﬁding
d C .___For e
AT af S g SIS SO S S L Vaatedd ehseP QI adiress.
h S t i@k ! Fial t teQ it
DI PPTENS BN AT Kl by 8 £ o
rapeessipgem inpaningl H-enesipyelated S)iSmesshge fromCWIMAK 711 where

T T T
avblieriited (F) GWLIAIN 7Allgoceives antifcdding eAtapilatéd SBIS message
O R el s 7o
82y Y SIS ﬁ%ﬁ&%e $6én anduleE iIf'IFFfonmat.ﬁﬁ’DdVQ 544 eEalepcéulates

3 is a data ow di agram setting forth a procedur
apgrrefprmats S MBgnessage omi IRformoat intd agtand meldIMB ifemat (S3).

fémpﬁ#q%aﬁﬁOdg%%g%ﬂgﬁﬂ%@fr&aé?e%igeleg S\é%%ﬁoiﬁwgféf jcooﬂE 707
(b3entinche WLANFI G (SBA). Thd dtahgrd OFhavE NS messabb & then sent
5 R 50 ot B e D g
(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-IWMSC 102 (S6A) to the UE
707 via PDGW 724 (S6B) and the WLAN 711 (S6C). In response to receipt of the
SMS message, SM-SC 100 sends a delivery report (S7) to the SMS-IWMSC 102.
The SMS-IWMSC 102 sends the delivery report (S8) to PDGW 724, and PDGW
724 relays the delivery report (S9) 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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utilized in the configuration of FIG 9, whereas WAN
711 and UE 707 of FIG 13 are also utilized in the
w@ooviiogpanat i on of FIG 7. Moreover, the oper at PONEE2004/013458
sequence set forth in FIG 13 differs fromthe
operational sequence.of FIG 12 in the foll ow ng
mamk?(tem WAGB08t ep1G3161is Ful@tanidally Rip@icabitr BEG. 1’53 veith the

nop i3 ERintiont e LR RO ot T T Fitg U Toplyenpy JREOR! This

differennd afethEtdpe $3084€,. S8Shad SQS@t@ﬂ 8357 FUG. E favolkids the WAG
i nvol ve the sending of an_SNS notifi cat

80QcdesapsupBngeashiplopastinesidier S r@ﬁ@sa&e s@qg’é‘ﬁ'{at into a

st %qgf@l{:. S‘f}fr”@@ wgteg%dﬁg% gt’?gﬁg]%ﬁ& Sfte 135?%%@&%1\1}55 ent
frore 3baJRAGOROT tactite SMSFEV MU 102.0Mhe ldeliPO@\Weppptdofispep S8 is

WLAN, 71 is th f W_.AN. 7 t o UE
reqggot by WhRD oo 330 At deePRBSl sl Rl Eie' fp o the
deBPeMY repbrt 6f 680 Td BIG1 06 is euidl by WAG 8000 Al PDIGWE 724.

UE (S11), after receipt of the ACK nessage from UE 707

015 andFYg) 174 L@@nblp@séwara@f shoydng v glawre (raj\usgs a
m%{%i:ﬁ%‘;ﬁ ‘ikﬁA@P to fd%ae Q@Amﬁﬁgﬁxtéﬁv%kﬁ{\é i 1t1{e5t&?ﬁtext of

ener a Ivery report and sends
GHBSIG&M_y Wéﬁ@f UEt %Ommfa(c&mth PHBAL 2dcesg aptwerk 709.

delivery r to _ascert ether or not, th
s SeNBE U mab S R AY R A B Rea® theckgate
nedRBALD FRX LS n PRT/APPA0644 Q384T 70RLEABUHled €/thd Intéitet and/or
PDGW 724 sends an ACK to the SMS-GVSC/ SMS- 1 WWBC 102

anah-@raqurt, denoted g Ipfmenetdbgernet 18l.acknow edgnent message
HK) to ?ﬂ%@@&%@o@%é ARG dD ng’iSJv@ltedQ%‘mork 713 via

rece| pt o message or NAK nessage,
ar&{ﬁaﬂ%@bﬁi@ gapnBay (B2) §ddermalt@svia weéptma 3

sen th dellver SM SC
PP e Fstopiebiert STEAR A eRnelvp ﬂ% 707 kb %3%7 18

usek ﬁWﬁlihﬁérfaQé DhaNnkIdewiars WAIGEN R EeBs Matwork TGO Aigl éptional
mechani sm known as_notification-based delivery i

3GERR A tRTERY WEXVET of ZPamtest B/ Whanterfege. 1 BG 41871s cgupled to
PIERP 739 akh Yin ﬂu‘}ﬁnaé %%NstaoPﬁNGBSlg’ver"ﬂ W ﬁlﬂﬁ*féﬂ:@t @ét?onal

exceptions that 724 of FIG 13 is replaced
3GPP ma@memrmm is Mupledhtao qml optéehal €-6fv ECH. '72124ove;° a Wf

A

[03sldr ess BG 71®aWEsSVRIGRVE ISP P Remb istwark IS ver a Wn
inEeDrfGa/(\:/eav?rgirc%? Sﬁ(s described above, signifies the tunneling of data through
intermediate networks. PDGW 724 is linked to PDN 736 over the above-
described Wi interface. PDN 736 could, but need not, denote the same network
as PDN 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 732, and C
Gw CCF 734. The link between OCS 728 and 3GPP AAA proxy server 726

operates over a Wo interface which implements online charging, whereas the link
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[01501 FIG 15 is a data flow diagramsetting forth a
procedure for processing an incom ng |P-encapsul at ed
wekB4newsage froma WLAN 711 where use of a VW@/US20040013458
necessary. UE 707 is attached to a WLAN 711 and is
authentlcated (Sl%@ WLAN 711 receives an i ncom ng
LiRa3da SAAA@rofy sV IE Z0Tsels 31BY Gelnnterface, and

o B L DB e Y e « v
intlebE¢é Y(ﬁihnj:tﬂémpﬁﬂhghaﬂlerﬁﬁd’gbﬂfg@disdéwghfest h et SIVS WES S ag e
I P t t ar or ma
0988 ™. e B Tiis o Arimaain ABran shewng araiac s hetwoep I LAN
BQ@ME@& drfdl ke a@gult-gvrg‘?t@xe bz?ckte%1 EWW:M ?éé/P(S‘?o %}nau:[ h ®The

standard for mat nessage I's then sent
diegyeml yfiSe. 164s (s@hs)tanﬂiaﬂy mucwactmmm om@hgtmmﬂivﬂle

oafFEES A el b e bR BR80TS0
in B‘@’J 0) an@gsmmzﬁggggy%I% Mﬁ%@g ﬁ@(@(}sm 1 eaddEI be
dor g e R B (OB A0 e M T (- RagsorsMs.

IWSQ QOQ @MS WSCXSQ@S’ TwISEL Q@s édgxsf}@rﬁgp ISW%S%%%% at least

C 102 sends the eI|v
thneg@wﬁ‘mmt tsama oPiD@faces4 Ar'el' aytsrinbeombehies betwearpor HLR 104

(el it it S Sy LT B ISl 6 s ik el

outsidd bNGSIM ($uthaasPs® M8 YeBnin@ting M AL H®IN EhAPSTIG Qﬁ!sr!ﬂ 3 go
| P-encagpsul at ed SMS nessage from W.AN 711 usi ng

thgpeb GolaptRycynle b ideoouliog safogmakian dageirsd m@ngpi@te the

I in@h
o, A Sy e LA 51 S L
optiend b tawiyd Willing Gaformiation tdi HLE Hiceftaf ¢dbtlsashgpa "Gd"

e, A s S s A g b 10

Thfﬁi&saﬂ&efds@m}iﬁ\mmoﬂoﬁél% transfed BalcAbaMRIJra{ARh- dulrﬁlg

step the standard, format SMS nessage i s then sent
a l?ciaémnt Helajperesdure Finallsven |laderiace omeratesdhetweery SMS-

GMS’@/SMS 9WMEEr188 4m o 51%3@3@ t Ha &gﬂal g@r@l&ogwitgﬁltng

24 as shown I n Ivery repor
cerrter/gxseipr B@atmn F«t@stem The '%‘nntebgacV\AGeﬁ@ﬁnem dwn MS@@@M

h
is & to bRRRPEe Bk 08 oefiits pGRRRG SRHENED and
rel AN NSPR it ﬁievMAB?/Eg)rbtbcmhe cont ext of

[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 "Iu" interface is employed
between MSC/VLR 108 and a UTRAN 110 (UMTS terrestrial radio access

network). Messages exchanged over the "Tu" interface are relayed transparently
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GPRS/ GSM WLAN UE 705 communi cates with a WLAN access
network 709. W.AN access network 709 may or nay not

WO pei®1Dne or nore intermedi ate networks. [|PCT/US2004/013458
WLAN access network 709 is coupled to the Internet

and/or an Int ranet, deno_t ed as Intranet/Internet 701.
thijoogh 3] BRBAN 2atimely . Wor intqdacesenerstiss betwaopM S/ Y LReH8

anf B8 12 T St B AhadtR R o B IR Blgfé Suio

refoand8sNioClilel M$%, hat wieninviflaMeats Aafetiont welaked/ OO nwbilitBGnd
718 wuses a Wy interface. The |Iink between WLAN access
seqygttygranagssnentd opti onal 3GPP AAA proxy server 720

01557?5 a W Winh Mg ipAGH, @&H %é TE fpy Bhedrt 01160%8\/51119%11

, In turn, accesses over a
coupieértfoambﬂ@ptermmls 3@ a&AM’brliﬁy agerMdy 1290 rpspectively.

| ed
B Nt T e T -
anBE" Td@raeeeds earbMIVI T2 éomfmﬁﬁi%eilwm UERAN k10 dderavdiu"

i nterface which, as described above, si.g "
mtteﬁ%wt> mﬁm rﬂgz%cfona%wcw SnSE e ea SVe Hetegicks VT

is Lsiy | inRds@shet for P&xhzgfgin Vﬁffoﬁ'ﬁ'ﬁlﬁp%\éﬁween a UMTS-
él escri beg

W Interface coul d, but need not,
equipped MT bad sdiM Tietqwipied rmdiRDeR3SIwarlg G—"tﬁm}&ﬁswpomythe-

iRt P S oY B o e AR g Bt e ol use

Lﬁlﬂ:HBﬁklE gbﬁ&il%xb:@é‘ﬁgrzséorﬁﬁs%ge%%wLAXR’}’)?g@f signialﬁi@ is also
i nked to 2. C . ow .
0188 TheORAN 20 insoplsado PERNAGE Stk SAKdggface which,

as ﬁﬁ‘@?/%ﬁsl enﬂgﬁécﬁta%% gy grtrﬁs}fﬁﬂr&@a{;ﬂt)ﬁ?& é@ﬂ'v@ﬁng messages

ements onliné charging, whe e l1nk
bem@m MY VORPIE 218260 M9 vB4BSS Wt m&&b'kmeﬁa@e varminployed

r 6, 4SEeSw.a D Jnt C
beffeen F0 BL2 S 10 TR e R, S PGS, w85
intébédnneeStveo VIKRs b diffefareMB0Y's, usilgthe MAIWQ} protocol to transfer
aut henti cati on procedures. 55] FI 18 i s

suéw&?atm@rmaa@paéﬁrg}%wwgon Hpéafreaazfege P ﬁhwsme via the
icﬁ ﬂa%%étﬂgh&jﬂ &ﬁhﬁﬁiﬂaﬁnoﬁ%ﬁl@ ﬂf‘éjl(/lga Skibicrbak Laheshtion

onmal n |agramo Ig IS
is glgb sltaarsferaded @umnlghmmum updnte peocdilaxes almngf Grf,§Gr'y "@n't, HGi",

b AU B 18 AR AR RO NS e
"Gi:'oﬁlt@ﬁﬁcé)&im@et’s mwmsoﬁmmmsm th22Getgnteifabe ks 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.

-39.



described nore fully below. SM SC 100 is coupled to an

SMS- GVBC/ SM5- | WWVBC 102. SMS- GVBC/ SMS- 1 WWMBC 102 i s
we@owitpped t o operate usi ng at | east three di fPEr/EH1004/013458

types of interfaces. A "C' interface operates between

HLR 104 Shorre | ocation register) and
[0 PVIKEE dega. (Eadhamtnh setting dath ny procsdsirelcfor

an%té%ﬁl\abﬁi\{g(gg&tﬁg SRR SRl BTG 8y SR WIANUERS. wran

18P3 gotnnuriicdtes Wﬂﬁh OR 1|89ﬂ1 und EDGW 1805RVet Rahderd IPHaked links
rface for this purpose.

(SOl Y5501 et i fhootpiog G ISk 1aeieveg niobile routing
infofhatipB} semdst thikliBuld ﬁff&%{atﬁﬁl ko g%@rﬂo&\ﬁ%ésitgg e})aé*mg

|nterface 0 erat es between SMs-
respensgtimerdg2). ﬁhT%PPmﬂeeHId%:éOi@@EisthDWthmsst@thﬁ MSC

f
1ol hl NSO Rl Bl LALLM 10 B8 e
mﬂ@eﬁaw slnovalE: FigVBe) @v%]spm@ﬁg 16 t?h@?DCﬁmtaH@Eé{syggﬁtu%lgﬁi by the
er/visitor (0]
Il B3 Ma Page msstant 4, (hitbereas o faclude aiCbile TP
ad@nds. mﬁ)oﬁ%éelbpoﬁelﬁlwtﬁné@sfa refbé&#‘is?%@%&&%%ﬁﬁ@m (S5)

bet ween an anchor MSC and usi n
angmpotifies WLALL1S03 pipsBie Bag‘e[N Otlﬁcee‘mmmessnger(SG)esThe WLAN

04 Thi
1O R B Ve i B bb a8 it BT oS o
acdepted, AHa186h sends hh acé@t@nmy mressia@e tm‘:WlBﬂNnEUS ©f3).t RELAN
bscri ber Gg %?@ﬁ e i s used bhetween I\/ISC/ VLR
180 3 R ceormiserpg PhRsERg b PDRIVE  KEOR (58 s PERGV
1808 Repohdstiofthe AeK m¥BGse H&%bﬁ&nngPdAL\é% S oca%kgé&,mso

transfer subscriber informti ng a
108,544 MG RtpRs thepreviguslysetpdging resporsmiimyeand proceeds

d N.110 U terrestrlal
Wltlrﬂgtidg%@%%g% é@é%%c%?%v‘%na G%g)ggg@gg Jnte - over the
[0161L" i ntRIGE @0eisar éairaefi% %i%xgml tSﬁtﬁfr%nfﬁkﬁh % g%&eﬂ@fe for the
Us2Q0 rou a
n"t}%-‘?‘i‘f‘gl Aot %%%15 gﬂ -Pasedrsenaeessyer Y %Nb%t%@hlqlzs@nmmmegs
witAIUE BS@I aha PDUJW 19B5 ovet &ahass ﬂﬂaﬁg&%@mﬁ@ eug)ah 9%%2&

of suitable radio resources to t
incomingRPREDY R L) fromP DN (124 éxpetfog.righi GOSN 12dets@es midbyle

o iond AP L i BBl 8 ¥k e [y M

104sgeddsaa MG]M&chlmdssl\/ﬂb GUBENTE29€633)i VEIGSN 122 sends a PDU
Notification message to the PDGW 1805 at the PDGW address obtained from the
HLR 104 (S4). The PDU Notification message may, but need not, include a
Mobile IP address in the WLAN. PDGW 1805 locates WLAN 1803/UE 1801 (S5)
and notifies WLAN 1803, sending a PDU Notification message (S6). 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 acceptance message to
WLAN 1803 (S8). WLAN 18083 sends an acknowledgment (ACK) message to the
PDGW 1805 (S9). PDGW 1805 responds to the ACK message by sending a PDU
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Comruni cati on between the TEs 114, 116 and the MIs

118, 120 takes place over an "R' interface. In turn,
wOm00a®IcDNMuUNni cates with UTRAN 110 over a " UuPCT/US2004/013458
interface, and MI 120 comruni cates with BSS 112 over a

U ace. - -aj L rface far
Neteahr Hesponis merees o aombios S dalsSusieRs aflpr a
partwﬂr&&l@lafmﬁﬁeﬂtﬁﬂea PR66aRTe BRI PG RRS/IGIP nStvddtk (S11).

over-the- air interface between an M5 and a BSS. The

01621 and Fi¢. 2hisea idate flopodisgtara settimppigrtly armmd@a for the

ol 80, B T e Bhefiey g S LA TR08 hich RoBurtltell

Ui :1801 fana]sPDGéNl 803! (Wemhindm‘é gPt -laced lnrksaVItE%an w@lpﬁtmf an
. C | e V\E

ingenypae SIF eedb(SHp COCT 3108 rerisea o gy afprmation and
s&%é’ﬁ%&n@@ﬁ&ﬁ?&tﬁﬁ‘%m 1696s2)The R @4 sérﬁised' IE’BGWV h8dress to

ul ti mat el used i nterconnect two VLRs of different
Ot 2103, 3ﬁg08ﬁ3@" MQ/S@W an §tB Notidy measpgede the PDGW 1805 at

R 0GB A D LIPSy g s,

bastrﬁbﬂlmhemcd@dmunM@hﬂe AP addresd. h& uB. reSeips axfitherSIP Notify

maees DR Rekifbdecates HRRaB0bAfy 1401 &b hRd gdiWr AN 1803
anCsIP Naﬁs; 1fn€§§a%e <§®)9 w@am IE:LE: afe@sseutu@b; NBEANE &1%%ce of
th SGSN 106; " interface connects SGSN

aw mhomn_rrg Stﬂmetsh@e & ) Lty PHE eall isndcsepier, UE)ASW §¢nd@ an
GGSN. 122 "

oFri STt AR IEWL A TBURED, WP Tbs behs dfhoowlgdpment

(ACK iczeagd td’ﬂﬂSGWS&SBDﬂ@B)WiPDGW ]JBDBIres’bBﬁdé pethHeA CHahessage

b oo chsersues fvnec s 18 GJ0p R FBTER bisgpe allora

pofidoh O Qe e?forenyghhdh%ﬂs\?ﬁ@dd%?e 0?@@@@?@51&@%@{? 1\‘/1\%%%5

with PDN 124 over a connection, and wt
[AERB over FEG." PR iscortadat flon, diagranniseting dmely a apocedane for

e G AR LT G A i,

IHBTEBUSMPDWSIBOH ®6Qkahdddd [Pdbased dnﬂat aUpbwweceipt of an

iesorRng S aralt ek, (g 24P SeRiver mabtle RUbREVERNRSios, and
sUk AN h el RRBinEO R A RIER M’LRthiSi% 30th ARFoINCHI S04 sends a
over standard |P-based |i nks F.zgg)gn recei pt of an

r

RN Bhaddress te SSCK 8192 ($BC Tos thenosnids a SIP Invite
b L0% 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 1803 alerts UE 1801 as
to the incoming SIP call (S7). 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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i nformati on, sends this routing information to HLR 104
and sets a paging response tinmer (S2). In response,
woR4AM15ends a PDGWN address to the MSC 108 PEBYUS20MBA3458
108 sends a Page nessage to the PDGW 1805 (through the
interface shown in Fig. 18) corresponding to the PDGW

(0364 ess Abeufollewing ddseriptpR seby fergh) theThlevenige and twelfth
. e |
ST B S PR A

Ficaeat 28:36Eh 38 @he (fBbjocoldfintenfiiced eplovkd\ih IR0Bnplementetion of
Page i ficati message (S6 The 1803 alerts
thseeq&\s%{%ﬁa@df breid %‘%f’%‘?’%‘?@&s-o rPIEOFR,CBm%@TSC%Wéaﬂe used to

suppbt SMS fhiheGitebedtSinvasisGPiRtad byl 84t @Epﬁ&tﬁﬂ) layer), TL
acceptance nessage to WLAN 1803 (S8). WLAN 1803 sends

(eamsSiokdasorodyrérslay Aey) mosh dde (tok B T80bcgiSRyers. ST
18 . Al '
peptl 870 BRRGR0R bR R Sy B RAuEG ena

PDGEWAG s DUGIPRS&id 08M.NThe asiprfasebdtvwean PG/ VAGCORTUAN is
with delivery of the CS call over a GSMradio
€0 réﬁegé’ééig%fié{.lmfﬁf%@ifmﬂ@- 20 is a data flow di agram

03651 I N9 IS heRhRARERIPFR L hbh8n t8Qakfy) €L ISAS Aeross the
GPRS- 3G based services over WLAN 1803, ‘i ch

Wi ddhraedordingsto thie triresght igeptindnfpdwy 1805 over st andard

| P-b i receipt..of an incom ng PDP PDU

(Si )-ﬁ\rﬁggu’g%@?gf&%g%%&ﬁ%_od@@%%N 122 retrieves

nobi whereiduSMsgPDUf tsréiai(faioﬁfd fioth SEN @Lﬁesbﬁ)g'eg thew Endgpsulated
il 18 jon 1o HLR 104 (S HLR 104 sends_a PDGW |
Aﬂﬁ)e@gw&ﬁ@é%%@m{ )iatzaélzsmelazlzl gt e the PG Client in the

WHNAIN FdrGRirhf) PEGRERS (bRrhRfod M &RR) at the PDGW
address obtained fromthe HLR 104 (S4). The PDU

Not i-iSMatiroxy (eeidhemhedimeni: need not, include a

Mobi | | P. i PDGW 1805, | WA
oo TR EEne: TERTAGIPRRE ot SMs bR kiR 5 R ftegfealissr
me¥ddgblekiractsathed®MPedaagdondSaith MhANudfH)E elemhatts $sudh as the

HEbebt s b ot Mg d RRHE Tuchdbpreonisments
(IR BLE hEAFE- e ATEE RhACEt SESHARB et RrmAb N dGRA e%@gﬁsul}]ated

. V\%AN 1803 sends an acknow edgnent (ACK) nessage to the
inppdR freos: L8byentiptie 18D Hridisplends to the ACK nessage

sendi R v 2004/ 0999 L US2004/ 013458
OO T cal Pefhercissnt R Lot a0y BV B Bfsidghee

netassalre peadpoat SMS over WOANI wierein kikeelaineht®iiric@figdires are

ocedure er a GPRS/ 3GPP network (S11).
dergnrgnate(i'I by ?1 e numerals, ote, for example, 2gures 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, 1903 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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[0162] FIG 21 is a data flow diagramsetting forth a

procedure for the notification of |IM-based services
W@@r/0WAN 1803, which comuni cates with UE 1801/US2904/013458

PDGW 1805 over standard | P-based |inks. Upon receipt

of an incomng SIP call (Si), CSCF 2102 retrieves
1ntemfb¢e|sewtlmBuGz@VA(ﬁﬁm ameanner te hemoze fidly desariberybelow. Service

Conyf PRCRIq f ot 530 WG B 8@@8‘?‘%@9@9@’-1‘480

[01BRY i fy MegsrRget, genéfatly SReW iiGirotiicol Uské biPtKaN/2ddresworks

db he HLR 104 The SIP f
to spRpOTe SHIS. HRPfUcs YR PORAS (ABIIBE Mg SV Rorf L

RLrgﬁ&imt aQ}llﬁgl?a{éhP Notify nmessage, PDGW 1805 | ocates
N 1803/ UE 1801 (S5) and sends W.AN 1803 an SIP

(018811 1 y Mskiageefessice wmm tlag SilowingEist8de nated: digure
25 dli @S T Qettn CabBERRD M Bk R PR3] apthod Wi

rel RS $8 §eotb ol \ShHNidS OB tﬁrﬁeéumy\&%h fI80GEsiprits VAAG/PDG.
acknow edgnent (ACK)l nmessage, to PDGW 1805

[0168b5 re%@rﬁﬂ@qm prol B Tt BlessagedieR ré%M&‘éwﬂl be
h 8;
e A R an i T P e enen TR i SeauEe auer ta TP
condEPPomet wor k (S11). [0163] FI G 22 is a data flow
[\agr am,get ort e for tion of
0I5B as det IR L 8ng P 1D ARF USSRk a0 o it
diffirértly. UE 1801 and PDGW 1805 over standard | P-based
links. on rece t of an__incomng SIP caI I

(S
[01@EF 21 1 haspan 85¢ dukertage prfope sids %ﬁn@terface

on TENGGe trhe rout| ng information to HLR 104 (S2). In
response, HLR 104 sends a PDGW address to CSCF 2102
[0178B) . THRig@SCR62 ilastrives ‘d@nde;taalSSbpri‘QW$m tion

BlepSepls oo oS SoHai & PRE WORN 803D 180 é? actibn

capubalities ftfdrﬁ&cmpﬁbﬂ)al‘sqg‘wl’) ﬁ@@@ﬁg@g(%ANDh&Q%rﬂl ﬂld:’ header
I nvite nessage (S6) AN 1803 al erts UE 1801 as

inforraation 8t erraytrdcand, tbsﬂystm%thw dstermiged ffom the lb%ader
t
Wh?ng%]%pﬁ(t‘%gc}es'lﬂ\%fﬁ%ﬁjﬁs%&%s@n ThAARR! AL %S @ﬁ&ggqmw iYbANP

AN 1803 sends an SIP 2 ssage to
dateBEWh 8050 to v destinesippmudet o the SIP 200 OK

0178 0y *° A3 55e 8 deiica & Be b oRO Rt dyahie g ter
(M@@) f@hﬂ@éé@ thSiaitéwous“éfdf@a%ﬁﬁ%r@&@&i&@ sh&¥h USRI 26, Fipbre
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 SS7 stack to
SMS-IWMSC.

-438-



[01641 The follow ng description sets forth the
el eventh and twelfth enbodi nents of the present
w0 poogogdoen for SMS Protocol Architecture for VEEMUS2004/013458

Fi gures 23-36 show the protocol s/interfaces enpl oyed
i ﬁéi)he inpl enentation of the eleventh and twelfth
OLtBbdi nerfts illusteated dndiignre 39ethe MEQ reinbrossethet mformation

: i - tign incl M- AL
b LT
méessage) | T}d:_nak;tts Lthe Iiinfdrniaft%(mr, ) ﬁﬁd@_tﬂﬁ@ﬂélg't aRI®atioR/ and then

r ot IS anspor chnanlt sm pet ween
e R s 1R G A T BEn AES PR OFTAESHT etk
[0L7BET f ac Fibete\e® proREIMGatls ool i1s p&@%;ggfﬂgsﬁgi&%fthle R for
[01651 T ani-sms

bﬁsed-i nterface tunnels. WO ‘ec
bogh S emeiratigmandtermingtiomdlnwse aftenminaties SMBASMS data is

: [ t t invention include: -
roQERa 19 dufn, IEa R BA kR 4ol i diveresiy g AL
pregentadhe $MB dontlsSdsearessage, then Encapsul ated "AS | S

WAG P i,nt | P data, frane and sent to the SNMS
oRFTE o e SR rpereASe BiS1RRLPE OUEY shrfy SNl crempalates
SMBdiaag ih PN I ' , :

)30} t%géé@%\gfé QK%/ Rﬁe&é\%ﬁg il el ‘?Qﬁﬂﬁ:l}% eléndpag%lgated in

wherein at the proxy extra
thglEpacketiandreniotheqwtert.act s the SMS data al ong

& ot het a t sugh he , S .
0T na iia: QUBEERY' St bbbt Wigyis the second
preferoedréi é. o fipeixgtiemeshod tc;E)sup%c&t LSMS. rﬂef@ﬂ:i@tsmd prdtdcdl is
{ ext or.a rmat) and then_encapsulated in an
texrBifatdiif B RAGPL G S dopiieaioqiuhay k| BIUGPIG urracts
th@3Medatato , - ' :
co nl\'g onents %giggé%a ;T;ﬁ tecgﬁg%ﬂél%i?tg 9%‘]!:%‘\6%@%}15%%&? \%A/Iesr %?tr?il m
any 1H pagliet pmd txansposts i to fthegh)%gsl‘he samd dayieg im (LEE idmesporetble
LR I Fi gures,.9 .and re
fo speci&%lkrggaﬁwa%? ﬁlg)%iéhw C naﬁgﬁteﬁ &ﬂb?ﬁ@&nﬁiﬁe extracted data
to béiueen.ng t he objectives of the present invention are
PDG 1901. ile ternmnals such at cell phones
[Oil%\gg{z, 19 W&s%gg'#ﬁé? Sﬁl\@%&f?’ﬁ%@%ﬁ{ﬁhﬂf@g\w@ rfar §M$ paoxy,
sh &SR PR 2nfhBGe fﬁﬁci‘éli]v%gsgggér%% AR HY b %;g&ymﬁgﬁgg% of

with a communi cations card 1 conmuni
of WLAN 711 GSM RAN 1905 and 2.5/ 3G RAN 1906

o1gyjer facesh koMt 10890l 34 B MRCAR% S0 BB, detaits
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-TWMSC.

[0181] Figure 34 illustrates the message flow WAG/PDG, SMS proxy (MO).
‘With specific reference to Figure 35, in the case of "SMS PROXY", details about
information processing in WAG/PDG for the mobile terminated SMS are shown.

SMS data encapsulated in a TCAP message is received by WAG/PDG. The CM
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WO 2004/ 099919 PCT/ US2004/ 013458 interfaces with

PDE WAG in a manner to be nore fully described bel ow.
wW®E20nie®19 Cent er (SC) 1907 conveys SMS to PDG RETBUSDA4/013458

by way of SM5-GWSC | WMSC. [0167] Figure 24,

generally shows the protocol used by the 2/2.5G
exhetchoibesrel ay mnopgot dataNBP-DAF A2 ahil resedves sheldestinsti®naddress.

u rt, S iLncl ude SM TL, LL .
TR EruRts HRriRa R At rmd R B i SRygers gL
SVIS|da@iiréisthies ALY abid theh €h conivekiiéh lager.i Coniadrsioh &sydrl@tracts
el event h enbodi nent which is the preferred_ nethod and

theeriginatiepagirsspand thadliSiptppnd sasapsulaigs in smlP paclkst and
seélﬁ% ?1{];‘3 G Ry 1885 ’Jé%?on\%%?%oﬁ géyeg grggliﬁ%&esacﬂg n:ielggage

nmessage center ( on top o
anbhextB8idtpith¢ odformatibnandtdiglaysitéenthangad over the | P

0 8001 ot este SRmpte T Alysbreten hamrug ey WAGHAG. SMs
prifE(DS &iflfrhasha M EHatioh & Faege 85, one side and | P

interface on the other. [0172] Figure 26, illustrates

(0188 det aiyssvasrdesegbedhrinlly bereinghovpethp obiectiyefthe thirtpenth
erlBRp R 103 U S pRE P el A0 R i

exiDeimg baddwvhe: keddas, formméxamplei Bhuehodhe(BT) aatdéal andnal, UMTS

oSSR TSP e Sl B SR ARoHSPLFY piatths e
theReaRhEAbaHn At pRovifes AREERBrANS at EAE HblicAtibA Eevel which
_ destination node. [0173] As illustrated in Figure 27,

is ishaplep Brexpensive; bades Jppxianimgdyantage of exstingreipabBities and
A
sideandyviesthdreoressaids depenhtdendysort hetwdrkfsoppatti on; fi nds

olf!ng ! }%%@}?ﬁgéﬁﬁa?@ggqlﬁgg SaEARSULates (Lh 359,

lirhitgdhie naghbehawd fhh&ideh@ivithinh sﬁ%.ﬂ(‘g@fé?‘aﬂﬂicﬁf area to be capable
I nformation Elenents in WAG (MO nobile

of exrhanging dextaneysagensr veicamessages sugk ap pudhtetalidPAT).

h i.nf ' t ted. T [ '
0388 oo CoRyeR. STETMIE o] S ABfHSBioo EHATRL (AGhdeBVety
opeeatiag in peerftorpred aaddicardicd medus. Apeer-Espeatmode shown in

Fig. 37a, and embodying the principles of the present invention, enables mobile

terminals to exchange messages, one-to-one. For example, mobile terminal 3501
may communicate with mobile terminal 3502 or 3503 and similarly mobile
terminal 3503 may communicate directly with mobile terminal 3501 or 3502 and
muobile terminal 3502 may communicate with terminals 3501 or 3503 in a like
manner.

[0186] In the arrangement shown in Fig. 37b, the hierarchical mode shows
mobile terminal 3603 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 3601 or 3602 may operate in a
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SMS- | WWBC. -43 WO 2004/ 099919 PCT/ US2004/ 013458

[0175] As illustrated in Figure 29, the MSC reinforces
W@ b@4fovooy mat i on  processing in Figure 28. Fi gRCEUD04/013458

shows that the protocol entity receives the nessage,

extracts_the information, finds routing information

manyer sigklardaaaphild tereinal3603. ATypoallyregseaget proviides support

0176
fo{b Elg&%tg@é B@QF%}’ FSQ rﬁ%bglesc%?ﬁrﬁ%lF ogéé]gsarl% pﬁ)ﬁ%ﬁl% t@ﬁ#:t}{gé)resent
enfilordintent in SV attarget avhidn ctﬁﬂﬂné@f &sARLI B8twobR of 86 offmore

.termnating SM5, SM5 data is received as |IP data. It
ﬁ‘%fbe?up the protocol stack and is delivered to SM AL.

[0187] Pr es @ddre!dBRhoWR aldR t4il6 H8& §&9&}?&Z§ﬂm&% t&?@glﬂ\%%

nmessage ofr | g| nating (MJ case, encapsul a
a gellular phope 381 @@@mgd@mpahéltpmft oouidisg dokh dext hsd voice

kAR RICAPBI R g L, L Rkt 200 L L0, LR,

temmnowmmambssdgméj thé ukhiethss @Qéiﬂaysﬂﬂﬁfrﬁéﬁ@ﬂﬂ selécts the contact
t to support SMS. Here the SMS protocol

tst Bh&iebied i e GSbARGSAEE Tha chotach Retanaeicternsined by

th& heobife teYWE ADGE1Gett a[rﬁpﬁn%. fop Féxté&@ %g@ dsfg P ETII EMI@L N&he

conversion | ayer encapsu Pates
Pigpmekeas shrvn &390t o specific woek (@Foud r&SOSb,rrmdh\aylﬁal tr[bblle

ol LSOOI ol PRt L E Sl iR e,

famlgr me[nﬂile?Q]SSBQg usied 33 folrthistThatins e%plér f0khe user has

b e denibrl STRANLeitRgy pshes thebisiang m%%%cr)mfor text

me”sgageggMSI\/B [0180] Wth reference to Figure 33, in
t he case of "SMS PROXY", details about information
[0Kt8cessi Bhe | mbw@mm pbrthe hprevebt |ieventiai rfalleds SMB basic

onhgl S 5Bl 400 oo BB emep G o
tecﬂﬂnhﬂ@sbut&fpérﬁﬂée i Yy amalhgrdaHLARR b IirRAkifd NS a BIAWRF 100
and. RL. SM RL. generates the originating
m%?%éﬂr ¥Rl endnwhichapoide phy depeadensiicon hdadatstation or
netW&I R IWHE 1[e05585: hohl r}ﬁ@f %8%31]14 érﬂﬁ:tyr altl?esthtubcgeﬁs SR85diment

f1 ow WAG PDG
enables point- to-mult1p01nt commumcatlon 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 initiator
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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Wth specific reference to Figure 35, in the case of

"SM5 PROXY", details about information processing in
wWOR@APDBS1d or the nobile term nated SMS are shoRel/USHBNMB013458

data encapsul ated in a TCAP nessage is received by

WAG PDG. The CM -44 WD 2004/ 099919 PCT/ US2004/ 013458
magkersdare(s) hmodellwyng aot epsrhtidatvehdrRRIDETAPomntinications are

resol ves, t he destinati address. ., The RL extracts th
SRR PH esBIPRLET B Seveie) S0 bl the el 5 e e
asyMbréitids areiasthelsera@dnidyestfdritheCiivies SHHich kRY €lient may

Conversign | ayer extracts, the origination address and

asynrarengigy pgeeph ar elbernatiyehtekerei the clientasgreironpysly seeks a
sexﬁrﬁd'éqréhl'cﬁa 1R dePSerthaP pebvidEP /I|h|8 hili&erth %ﬁﬂ%ﬁhﬂ@nﬂ f¥fer has

recei ves the nessage extrac S
the fatidityrtibippovida domhesldy and ti1&cov¢1hblmev1ce5[x@11<8@in dengegtable

36 |1y ill t t
e G L
res[p%&&} séﬁvmgsn sieg.i bed briefly herei nabove, the
Oiectlve of the thirteenth_  enbodinent is to provide

hort AamMyervipwof élh%lprq’fe@.@ 3@4%@6\4@,@ Wblslerglqdigent will now
| ug
be @é%&%ie% dﬁ%r%%@n %vlligi?r‘ Eﬂﬁﬁgh%ﬁﬁ exan‘gl}efe%-ﬁce to

Figitre 302 d:helm:aﬁtple hsrmn iy Qe pi ‘ahfchrmmbﬂlél'mrmuﬂnals 8eecA Itlhrough

odi nent, vi des sof vvare ent|t
ol R AT el S rRen hiTe PiRes whadieiirpineds
a 11BN ey ABIsRBR WOt 39A.STE ROassanRMi thht ntbileterminal 3900A
entitres and further avoids e| t her usi ng or addin

desitpicto drpat ia soryersaonnes adgraeh tejtadk SAHET). t Discherrablecdevices
hs?ei\élor,lo%.%cf %%gg@sxemc& ﬁwgﬁrég support. [0184] The

teent nment ‘e es a group of nobile
[01%81 m nal Agsuthing tthat imobileridermaned 8904 | dadtagtonihibiate athe

coriEatiEa LguBhdh Coll, Lo b geso Ba raas s st pvider.
3900A then h&bbRRk thi M Bsr Sd@tang caﬁﬁolshow adhoc pico

net wor ks_respectively _operati ng n peer-to-peer_and

[0392&r ar chFiguire #hashowa the apethed steps neslgamed Hxrmmekile terginal
3966@ Wh@{]gu? '5*9 Qf%)l Sﬁg tﬁ@ﬁl Pﬁb @@ﬂ]ﬂlJn(?l?s stfcﬂﬁd %’ﬁﬁ@ g}owder (SP).

I nvent1on, es nobile rmnastoe
At mhe;s&@ewhenrthehneblleeterﬁﬁnab&ﬁaﬂha sempioe lfnt arsnr\rleé provider

SPig:gg ng{l?}¥§ Fﬁ %@?Ot?g%b%tbc% I?agsrblhq ﬁ) L E%rgn@ggeﬁévilc% may also be

refePISHWO aGRh Bttuk 88 astd/dlBveatide@elRtdh) NatialdRdt € a1B2bdes,
and nobile termnal 3502 may conmmunicate wth

setsdhpiteken regigterdp adpinary, opes. | Mebile terminal 3900A then sets up
links with mobile terminals in the small closed user group which may include all

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 terminal 39004, these links
having been set up by the user. At step S3 mobile terminal 3900A multicasts the
data. At this time, mobile terminal 3900A has the "token" and remains the
master. The data multicasted to mobile terminals 3900B through 3900D are
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manner. [0186] In the arrangenent shown in Fig. 37b,
the hierarchical node shows nobile term nal 3603
we eommebgocat i ng with nobile termnals 3601 and BEDERS20040013458
further conmunications being provided in this node,
al though it should be understood that either one of
pet'ihemﬂidhtnl thel pafinealshoBidh Big. 36D szmylmfnﬁrbaltenobﬂeitermmal
gg %004/0 9919 PCT/ US2004 6013458 .manner. si m
390RA fppcfian ps slavicd Ardgemmiisatian pgeurs in ﬁéam&femﬁ*mm@ger

[0P3HIPOr T AKGEMUINVER S 1Rbil8 1t8Hthid8)3900BI désiteRridl f2alisdath] the
Is also possible to use the present enbodinent in a

stepsaperiomesd b inadbileotepminals3 WOThard shostnir Kigh40b\yphesein the
8

S r SR Sl 915 8 AR e

recditds haspdfmgea feap atdiel tﬂo&)ﬂef temrrﬂnaldl aig stept B5t and, aindtep S6,

ol S ol Betoa ek e e 1% LR A ermina

ha¥BESATbRG of 18 %ok@?fegliéteﬁs&l 8 PiBnS Jnla%naeaust@ﬁ 758l 8&dtSthe
the contact |ist therefromshown in the di | a

tokaoiranmthmmmlt?&@pAl i Terminap B006Aeehawiedn Bys. p%Q?e at step S8,
recéefwest é %%o{[ﬁegg for hﬁh dFoke%n gnHHXt sife Sga)%@ﬂ?h@]gggy %ﬁec‘ Eok%il by

S’in pI tonet as shown
reSqiéiniof itCtolen egistatito 3&%boesL brbiakis dilidinksohith ¢he nxemhemsabf its

PR HIGHoB BRI AR S bl ASere e lborleniiods, igpin erprinal

39008, ¥ &5 8512? i‘é’c%ﬂﬂes khe réftﬁ_ﬁ FroBifdobllb Srlig Rt SpbohahET fiRltoken
3802b and ei ther pushes the button for PTT 3803 or for

is t@mqmﬁbs@; agts Bstdker] GEispr tnadl emdsodt stenS18f setyap links with
te PRS0 HAVERLEOR: LAL! oS A%, a5) S15Phl t?éa%k?é“é{at%fto%ﬂobﬂe

nstant nessen
teﬁﬁﬁm%EQOt)Ac BaOOO gy dBE00d) ersathesm in Bigy 80y. ﬁrmhduldrnemoted

havi ng nHX|nun1r iu 00 ters, f.or
thah e %atdi‘%@hjiﬁw A eqmpiut e i beg not be

thBGLWRE K Stﬁé ‘g%up seRcteldSbyAtd18inAE 8900} NGl dka@iPlé hreihRing
thirteenth enbodi nent enabl es point-to-nultipoint

chosemtor ibatsaka ofisivhplicity. smal | ¢l osed user group,
m natgs_central_.c
S T2 S0 P PR Ao S R ivere
te ﬁ{e“sshi@e pP IanP'D’i[‘ ﬂﬁa\t&o}ﬁ!{mwfhﬁﬁhl Yeques®®. g telten i theaﬂnhner
t
s1g§1rag]tg glpqﬁc npfc'i‘g Clgtlg\{e%!l%h &'gga!rh%o te%a{]l%‘l@o{?o%ntdg%s 1n hat

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 terminal have a valid token before transmitting, the token being passed
from terminal to terminal. The master terminal multicasts to slaves in a time
synchronized fashion while a server multicasts to a client in an asynchronous

fashion. Acquisition of a token switches the role of the terminal from slave to
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sel ectively denied access to the group. [0189] In one
preferred formof the thirteenth enbodi nent, a
wao ewhnoeddogy of choice is Bluetooth (BT) radi oPCT/US2004/013458
supported by a UMIS pl atform such as the Ericsson
U- 100 pl atform and has a maxi mnumrange of 100 neters,
maktec.hAllaagein als cale fiantiontascfiontstdiel theyesn bk paged)i.etthey are
nobi | e term nal.s. Th thirteenth enbodi ment, in
congsteblsPitaoL IBOFeFaRIepoi nt - t o- mul ti poi nt
[0296MUNI Cahb YRdtodoss f&%@hﬁﬁt@én’cﬁ%ﬁ@&dﬁﬂm‘t fré provided at the
mast er/ sl avé and a client/server node, the X
aprdigation deveb apdrinesrbmied f@angnagingtecyses| mep,st)namgieg links,
' at are
84 e e PRCLE BRI REa ety SOBTMRCA 08 1
[oted cli eﬁg‘tmerztneﬁhdmdaesdfmaxe&ydﬂmwmhmh @i, fbrbi&ﬁnple be

baReg HoR BHOBGIF St e RO Bt e Mth FRga i Buppa Hae UMIS,

[08581eNt 2K BRMNVANAUSENreSLE KRe Softwale\enti®y BAOE; WHilEis a personal
server may provide. The thirteenth enbodi mént further

mhwglrtg]eetﬂvackl (PMNY eligntoigiageentorpriss egutentamdnagement (ECM)
r 1 C
R TALE AR A LSBT EEL S o BB B rotion
ladguagm(EIDIf)t en and r espond to service inquiries.

0880a! rmeRiSWRT4L gl BisekSierei Ehaog bt ogingtions
caDRBHHitRS of 9Re LIMIREMEADdnobA th Mgl Horiin a6 fo9 exhingly] nay be

ateexarrpe herein is one in b

integratadainto 3@0 @AistinD p@ttforggodn féxeeelpbgdummd off Bigure 41, the
SRR BunaBLD Ao PRIk 1ARY BLEIRLALNES 1908000100

S ORE 3, I'sTassune
pltatfahnmabable of@uppnﬂhngmmls dﬁsmrves itahstiRl be Anderstood that

conversatio a pus to tal k (PTT) Di scover abl e
thgekApabiitis Ay e PEEeRH WIHORAmRY ke FRAOEROTRFRG 1D @&y other
plh&d3hE ofg‘ﬁﬁé’mﬂ‘&ﬁﬂmﬁy %@'claﬁaﬁi?irtﬁ" nal 3900A el ects to

initiate conversation for push to talk, this
[0B0@Ii | e té‘hﬁplﬁtfoenédgwmoramt@ehandwrp FBW)der netwaglgagcess

there COMES the mast troI Q19
P A AR AR e P BB R P R nety R ipetigetion
plhﬂbﬁhlﬂéi'vmeg aﬂﬁioopﬂ?atl&n and i’élaﬁdd&sl@rﬁ&es Ibblﬁecﬂfﬂb]lylshown at 4200A

ter SCcans a Sservi, r ovi der ste
ths?ugrﬂv@t) Wlaée PR ﬁ‘“e?teéét”‘ém% wg?wq team%%twely
atSBI00B thrBl 4@@0B Stile Eﬂl&dﬁ‘%‘r& %eltv%éy 49@0 POREA tW pEttform

has its token register (which may al so
application programming 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) 5000, 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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referred to as a status or master/slave node register)
initially set to all zeroes, sets the token register
W 200al0999i% nary ones. Mbbile term nal 3900A t hePCHESROUM 3458
links with nobile terminals in the small cl osed user
group which may include all nenbers of the group or a
otBeeipidat furfebiinse Al eively] theniagusl Ditetfhee glaghe a keyboard
whi ch has been set up in the _contact |jst of bil e

type it shown fopexampleat 3pAk &n Fighre 3¢ op thsmaaualmogy maydbe a
tog(zlt?éacre% ty?k%@‘ 82 HIRb "ﬂ‘}f‘e ﬁs%ﬁ' B {efacs %O%nﬁ'%éd b 88 OAF®00a.

his tine, nobile term nal has the
The okeninterface §H3) meed ot headawr-basideandmaaynenlen engbther
o gbi le ter.m rial s 3900B t hrough 3900D are -47 WO
HEEEAEHES) 1013458 perforned in the manner

OQUHWn | NThé $ersddinlviesRisthahbtvidtk (RNIND @apalsidity ad preferably
39OOA function as sl aves_and gm’runl cati orﬂ/ﬁlﬁmciurs

ieth ih Shreensefhware nyogides) whichy define theyf jeat capability
5f0%r The Eihgﬁl%)&)gl &S J1ES rteﬁpe%ﬁ(}%lggﬁélﬂg 5 henxk %§R§ger, a device

fforme e termna OB are shown in
méﬁingaxkaerdea praﬁiule manbgélem)éu}el 5ﬂé]0a, 8103 epd §400¢ craﬁmctlvely

th ran nal s [ ou C
i EdisctthE A pRE St idaPRRRA Py He e ifteneh g i fies
Wﬁicﬁph&@everd gl&ragk o stedhwith dmbaﬂldthbﬁr M drel sﬂ@aﬁichﬂy’,‘, the link
t oken, e., determ nes_which term nal._ has it

mppegeramodile 519Qa fetear all Bre cwneridons Waich lasluds atla{l of and
o?{rﬁﬁné ’?1512 g\gglzttﬁet&?vlcé g)lfﬁ\ﬁdéf @Hcflee{sné 'B"’Il' sgi%%pprowder) and

erm na shown 1|
estaldishigscdnnectiogswsth those tximblle wmpalsnr@ﬁ,thmthst limk"sehich has

relinqui shes,the.t b its

bieggBTHo T anhy 68 Ppred it B ihliaif (P o he mobite
terBiie rs%eﬁfngltb Sset @ipo¢tamahicatiofs $dth anel or ators neghbifkeldrminals

assunes ient node. Mbile ternm_nal 3900B, at

withigpthe| 'izmkr e&‘é}%@ dylec 109 ther calis madiie51Wy nal
[03850A th%et(ﬂﬁn&é)hﬁrﬁagbls nao%iuw gwoéﬂﬂ Sthnapek Sthé th%naﬁhg Rf the

register 'to all ones, ~at step SI3, sets up |Inks w
token,npmimslyndesmlgidoup poratecmba pm$114E‘1gam$ 39%a §h®plg8143)b and

lticasts datag to, nobi term nal s 390
coRGbeetheh el frHieng. bmees| el Aties A0 Hst o coiepapobile
tdrhgndp RiitigntRemidlal s that 3900B desires to comruni cate
with need not be the sane as the group selec

[0288ki nal Thepuafile managarmodul:b Hi0s ogataigs ad?¥8§ # f%? device
%1&?1 11?18’6? %%Bﬁéﬁ%ft%‘g’ or ({tﬁ&g &paDTIFHEE 9t ﬁﬁiwfm@l bl%tform of

erm na rous O sendi ng el ther a
thmelayaetenmlmalpnmo tFiesmodiiek §10@a bhinoagh ﬁéQQemtsrface Wlth the
OA%’k Eébdantﬁrggg a 1emct10nal interface 4900b via the Ericsson interface
description language (EIDL) stubs of the open platform ATI (OPA) which
standardizes the modules 5100a through 5100c 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 through 4400a, 4400b and OAF 4900a.
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simlar to that described above with regard to
term nal 3900B and assuming that term nal 3900B
WO edoisigpeishes control, term nal 3900C sets it sSPEDKS2IV04/013458
register to all ones, becones the nmaster and takes
control in a simlar manner to the exanple iven for
[0206Di | e m@mal@mmmamm,i[@,lt%]Pl\m@gput,mpmglded

t he ro C for sendi i s toke re
a5 ERPIe A RL PR PR HARSRAVE! SR QML O it s
mtbffﬁébi’l”ﬂ}ltrblh thé MEDLOdtAPs bed Msipaksed the ommer shjedlref@est
term nal . he master termnal nmulticasts to sl aves

braker praliitesiret COHBA Y ord e 9rPramde @f&rg@rw}ltmtwee%gﬁgcts

f |
bufl i Gt SoBfu Mg NaapuEs, RNHEE, o SHHLRIK) Bllysical
maghies dml pextlﬁapé@m ifirenh aevREs/ OORBA/spedf8ag in interface
Ier. ter ctl on_as. I|etsadth
oBdaphise &7 AL Wit gy dRE e inietaf bR pfH e Sect
reqzﬁegg%@t(bg]g)[ 0196] The prot ocol s for the t hi rteenth
enbodi nent are provided at the plication_|evel and

[0296F adapkhed®MBY clenfargaifgers %@fen@ﬁ aaé cankp gHNAE2 FRRRIder or

in t I
o) 8, 15, A LERLED P RANHEbob ) Kot e
dynsmitallgatgisteror sarviceg, Theradeaatggesf the embadizdenipiiown, for
t he, Eri son 100 ,pl at f ar. [ N f .
exaplsoit FRGTOVRG: 1 B Sapebte ROMFRRE A GHLl 100 g mobile
ter%ﬁhhl’é!ad{rﬁhﬁﬁﬁ isthyalP2&Erapilic Ghed SrithoRe fa&@ﬁﬁltwoﬂ?&ﬁﬁﬁirﬂ g
net\/\ornééhl\/l\l) client is an enterprl se conte
[03Fhage @@@gpmgc spBneTRlangich of ¢ Pﬂpé(ﬁlﬂfa‘é%dnethods and
h
ar(gbéfe%ﬁgtjg ?gfl ;mery B ?BmQ%%d%ﬁS&tfﬁa%ds B sck-AReB08 SGPP

ure 41 1s a si 1 fre di agr am
intehwutled IHiNs thﬁ:hfspecﬂf’ licaaterencedp dthe PIGD Wsarot therreptlonally and

e R s el S
sc&RRE] MBBinwintid Dt phidable e UMITS @ga@mwmm énvtimments,

are shown as being integrated into an Ericsson U 100

bup iteis ot Hinitgshin these eswispamenty A0MES enyisAgeEto bg applicable to
ot}‘?g} lﬂ!arg kac?s AH“Q%EIS tmﬂettg?st invbilGolt R %5131%1 hhﬁﬁmﬂgrl& ré:ﬁovvn and

fésent I nvention may be 1Ncor por at e to an
de@rﬁieﬂwmh referéndedo fpmsferned ealbotimentsd, it apdbe hndtyrstc[@m@]lose

. .platf 100, t
il B R a8t S vadion B aBEeGhtrmd GrATHEEM FibY Hedpofe therein
withdut dBRirBnk il 6 SSiit HEP scaiPbf €ldd ifvention as described

heretofore.
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pl atform services and operation and rel ated services
respectively shown at 4200A through 4600A, the
W@ oforneaoed supporting these services bei ng shownCT/US2004/013458
respectively at 4200B through 4600B. The m ddl eware
services 4900 include thephgs form application
programm ng i nterface (ATl) as well as the open
What gltlaiased iepen application franework (QAF) which is

i ntegrated int he.ni ddl.ewar e ;sger vj d, f g o
t olmana‘ée maqtﬁo‘fnftf’@r‘lieg%@%nﬁg 2hdat asfe%gir%?n ?\f th W}gﬁN Biat
co BAidk REth SEleMstCaR. 3GPP axtwdlke compeisitger i nterface

U') 5000, which is shown as being JAVA-based, and
whisaid navaiotles a user to operate the nobile terninal to

turn onreceM§a1? Eﬁco%@%ﬁmg%@sﬁaég Iﬁﬁ:ﬁﬁ af dRENsRFBEE) wherein

st ored nenus,” € en the™ platformtakes the
thefindomiat dats alcssqpedndy ahfwsd farnsaavent i onal t el ephone

keypad her. with oth i
or v decPgRE ther i serasaRt e pedd hhag 3
2004/ 093912 REHSRRH LASH AR ss At @t he WLAN.

functions. Alternatively, the nmanual interface may be
a keyboard type input shown for exanple at 3501 in

Fi gure ﬁﬁgﬁ?@,‘gg_ﬁgﬁm& 1 DR BYh Pt oft HGBrRSE €88 data

type or e user Interface is managed g t he
meéEe 40 QD second iermigeromipntisest cowerting toeadniemep£ro ocol (IP)
Java- based and may enpl oy any other suitable
3&“§ﬁﬁgranning | anguage. [02011 The personal nessagi ng
network (PWVMN) capability is preferably enbodied in
three software nodul es which define the PWN cljent
caphbi | iTthe method of elpim iZhmbereindhe Aot Payiceds Bébﬂnﬂf’éﬁ?age
beig gggﬂi nk manager, a device manager and a profile
Seryief % nodul e 5100a, 5100b and 5100c, respectively.
The divisions of the functions provided preferably

di ct at e |.ndependent . nodyl e which. , however.. . . .
asshci at'df ’R)gﬁ’r‘?gdﬁ élaé’i‘?o#thﬁ‘?re% Fiée SRt |e§éallwfn , ﬁ% - —
da%%ggﬁmgggaggﬁsgydule 5100a sets up all the connections
I C

I'ncl ude | ocation_of and connqgé ion with the

seralitening owuting infenmatien fronpy reeqiye i’g BFERES) and
estgblishin 'éﬂ%§¥ ] QEreBPRISHEN4i0E 0 1Rl rduti
mﬁtﬂﬁﬁnpﬂéagﬁg%%ﬂg&%éc %%&hgggn pfevigbs?; e

infoetantibh; &dl and stored within the contact list of the

mobil e, termnal s ing, to..set. u N ions with
oncesing s HBite e Lapsareept et PRt e
nmodul e 5100a then calls nodul e 5100b. [02021 The
devi ce nmanager nodul e 5100b rmanages the h q%h%ggiof

t heb. The method of claitm 2 wherein the step o? ng a data
message further comprises:
converting the message by reformatting the SMS message into IP format;

identifying a user equipment (UE) intended to receive the SMS message; and
identifying the WLAN servicing said UE.

6. The method of claim. 5 further comprising:
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t oken, previously described in connection with Figures
39a through 40b and controls all other interactions
wheieea14 he devi ce and the sel ected nobile tRPCHUSEDE013458

within the link. [02031 The profi I e manager nodul e

angPAavEPE Ay et fePr@atiipiRHRE & PN C] udes

i ndi vidual platformof the m)bl | e term nal 4100. The

nodul es 5100a t hr ough Zin“g‘gﬂfl nterface with the QOAF

4960a t'ﬁh@%h%d?ftﬁ%am ther COmPAENSi900b via the

E“ th@%ﬁﬁhfa&tmmnﬁé@age {thBlijersifidddJE.
%%ﬂAeN]n&egP{ft ?%rm ATl (OPA) which standardizes the

m)dul es 5100a through 5100c to the OPA and vice versa.

0 041 i |:' h BT
b 6.1 e Dhe SO P st Rftter SRR £ OT) BRTV! ceS
go qgﬁrﬁn@-ﬂﬁﬁdy&m&ﬁaﬁ%rtg@@@tm SDAR k@S @ge responsive

aphics user interface (GQU) services are linked wth
to repripbelaoeMIS WMESRASEs  provi ded at 5100 t hrough 4400a,

44 20 00R 20AMA B9 98dfess associated with the
ﬁ%&%ﬁ@ﬁ CS%O%? Recaipl tul ating, the software
SMtheﬁs)age ifroen the i'e@rlémd coutémg InfpEmpy VieRi ded as an

ext en ent rran conponent
whiseH )‘ng tﬁemg%eésag? r ougﬁ1t Pﬁﬁre @é(ﬁgggsand i s

Si NibRtifyis 4 WL AN MR e @iipeodn t( B dacswhldirhhe@rMS message is to
architecture (CORBA) in order to provide

be deﬂn@r@@@r@ol lity between objects built in different
K@Jﬁé RmAt FirietiRbryorhé iphtified
%%%(EHSQ g%glt%gg aps S%Jédélri?}?({}rl)ent net wor ks, ryrci:%?BA
WIsszGdJEyl ng in interface definition |anguage an API
that allows client/server interaction with the object
request broker (ORB). [0206] The PWN client registers
f or g eventig Apthodanclemes Wherein refopphiting tre SMSmuesrass into
can be dynam cally Ilnkeg and the conponents thereof
IP fermatdip L RFqWAipg gt txEfoRt- ser vi ces. The advant age
of the enbodi nent shown, for exanple in Fi gure 41 IS
the capability of linking a smal

| group
t er pd.nal Bhennkthiod of claiad 9 W@@g@pgpfqr@aaﬁ@g tlg\ﬁa §°}>p§% fesgqge into
t k t 0207
IP E;ngéﬁff“giﬁgogo‘ilw&lgl R ERTAR \%giﬁnéﬁgo S aI g "

architectures for the delivery of voice and/or
dat a- based services _over. 3GPP interwrked LANs, with

spedilfi cThemethoel qlaim RuBSHAIMPISS opt i onal | y and

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

notifying the UE of the existence of an incoming SMS message;
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functionally connected situations of WAGs in each of

various illustrated scenarios. The invention is
wappkigrind e to UMIS and CDMA 2000 envi r onment sPCT/D81004/013458

is not limted to these environnents, and is envi saged

t Ord¥SrARRd LRI BME AnesB8h HEHn tHCIENRI RS fasdalively toNlid WLAN;
this i nvention has been parti cul arl%] shown and

desending an BN messagenetificadion k5 e WE-ADbodi nent's, it

Wi géidb@Lxﬁgerst ood by those skilled in the art that
various chdnges in formand details may be nade

t her ei ngenwiritheyiin dekmawlddgen mtdh(Kenegshge tespomkivemreceipt
: of e invention as described heretofore. -51 WO

of the)d BSPgepetlicRIppAPG13458 CLAIMS What is clai med

is: 1. Agueiha S0 delhyeth M. WOANR service to a

WLAN that communi cates with at | east one 3GPP
net wor k, conprising: said network: receiving an

i nggm ng, dat i.ce, wherein
tha2i neont Aot SFaRE, 1f ABchef Biorfiag. o, OV
cornsaed WhANt teendaittingehs SYESimessage se the grévooudy identified
delivering the reformatted nessage to the WLAN. 2. The
Enet hod of claim1 wherein the step of converting the
data nessage to a second format conprises converting
to an Internet Protocol (IP) format. 3. The nethod of
cl dBm 2Thhoreshed phalaidai i fasher cempsising ths steppeSage
servidcl?E(Sl\/S). 4. The method of claim 3 wherein the
st 83'%f "t ecei ving an inconing data nessage conpri ses:
obt sindirpgar SMS regeipthinessagt o thé MODAN respeisivedo 8h@ipt of the
nessage; obtaining a packet data gateway (PDG address
SMpaupisagsve to the routing information; and sending
the gMyiaava PDG identified by the PDG address. 5. The

met hod of claim2 wherein the st ef of converti n% a
datzenerating a delivery report and sending the delivery report to the PDG

responsive to the SMS receipt message from the UE;

said PDG:

examining the delivery report to determine if the SMS message was
successfully delivered to the UE; and

generating an acknowledgement message responsive to successful delivery

of the SMS message was successfully delivered;

14. The method 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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message further conprises: converting the nessage by
reformatting the SM5 nessage into | P format;

WO d@anyPyd ng a user equi pnment (UE) intended toPCEUSI004013458
the SM5 nessage; and identifying the WLAN servi cing
sai g UE T3, gﬁl%d%?kﬁ%@fur%&lm fisghkher conpri sing:
_52 \WD 200471099919 PCT/ US2004/ 013458 ~sai d net wor k
del sai@PIgr a ref ormatted nessage to the W.AN. 7. The
met hod of , cl aim 6 f.urt.?{e

isi,ng:. i d W
del i ver i"SEFIEHRE FRHIPH e pata glé%?éé’ (HESMS message

redpdfsive kb estelff.of aB SMBend¥edd®yd of claim 3 further
conprising: retrieving routing informtion pertaining

to the SentidyinggdVAaaddresser the SMR mestagstfron thgmgouting
. fmj% agg: identifying a WAAN access gateway (WAG
lna ?ess’ associated with the SMS nessage fromthe

r et ri evesndingttha §MSrnessageitorm; Waéhetirmespohdinghs the ideatified
Wé the identified WAG address; identifying a W.AN user

Gtﬁ t (UE) to which the SMS nessage is to be

del i ver gdeniifythg af WInEtidey éd&pbidntnESBage which tie SMS
format for delivery to the identified WAN UE. 9. The
messagrold teedeliyered; wherein reformatting the SVB nessage

into IP tod i i t 10
The net h%JéH%@ctPgﬁ%ﬁ\ﬁepgy ?}elg %?{%g%ﬁén%ﬁﬁ g?JSOII\I/IéﬁQ SMS
mesesgagedi nto | P format includes providing an

I d f . Th th | gim 3 h
compr: siRTIALGRE &b¢ SIS BHACREE RROTLETS BEFieRy oM
mdsBaddi rOMBy fR eyt esponsive to receipt of an SM5

rressage' i dentifying a PDG address for the SM5 nessage
fromiflWAGat ri eved routing information: sending the

ggN”gzsr egisr%gaax?sm%%ﬁ erRANdLRE thaldwiiAent i fied
said WLAN:
sending an acknowledgment message (ACK) to the WAG
responsive to receipt of the SMS message notification,;
said WAG:
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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identifying a WLAN user equi pnent (UE) to receive the
SMS nessage; notifying the UE of the existence of an

WO panyre SMS nessage; -53 WD 2004/ 099919 PCT/US2004/013458
PCT/ U82004/ 013458 reformatting the SMS nessage into

| P format r de
message ﬁ(ﬁ Rb %%?Mﬁ ‘%/811)? HéeSW%‘T\FN\@S ngponswe to receipt
ofgha SMS imegsae; acknowl edgnent (ACK) nessage responsive

to recei of the SMB nmessage notification and;

sendpity WE‘I*@ISI\/S message to the V\LAN 12. The nmet hod

of clai SR [ AN

t he Smngn%gegggfelétg Sﬁ%%lﬁe prgg/ﬁtggg | entﬁ%l ﬁ{%@ﬂt%&gage
frd'methﬂﬁ&@dldof claim11 further conprl sing the steps

sai d ng._an S c nmessage to the

V\LAN res%&#ﬁ%@l I}V%E%F?RONEP% B nessage; sai d

WLAN: generating a delivery report and sending the

delivery report to the PDG responsjve to the SMS

recéPpt " FBe &ghRod pigitpion d fiythes spappisle:exani ni ng the

del is¥gyr Lﬁ?@o” to determne if the SM5 nessage was

success y delivered to the UE and generating an

acknow emyewmg amessogeng espapmilyedt SMS coassageallfrom a user

el e s R RSB B s o a G,

wBEraR{ il SIS BédsdgPReapailatddth B ignagknow edgnent
msssa}gf when the SM5 nessage is not successfully

del 5% 15_ The met hod of claim 14 vvher ein the PDG
further E&H@fﬁiﬁﬁhe sﬂﬂ‘ﬁ@%%@? Q“Sr&}an" V&t@% gttan%lgrd SMS

response to at 1east one gmen
formstagd, and (ii) a no-acknow edgnent msssage

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-IWMSC responsive to receipt of the

SMS message;

said SMS-IWMSC:

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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-54 WO 2004/ 099919 PCT/ US2004/ 013458 16. The net hod
of claim3 further conprising: said PDG retrieving

WO oatHioseg19 nf or mat i on pertaining to the SVS nmesBEES2004/013458
responsive to recei pt of an SM5 nessage; identifying a

VWAG addr%ss.f.or t he SMVB rressa&igftr 2%1%[%(3 routi ng

i nf or mat FORIVBE i RUOEHEE SHERlated Y5 sRapee Trom a user
equdpinesp GUR) Rgdt Privhedingehti dncepkul WS SME @8sssage to a WAG,

| dentifyjng a WLAN user equi ppent (UE) for which the
WaRASID ﬁ@%@ geags ih eneppsilptedkin IPnénnra*y;i apdt he

i denhibfwgd. UE of the existence of an incom ng SMS

nmessage; and reformatting the SMS nessage into IP

f or mat  whenrveliing ke SMS messaprdeon $P fembt fo dshindard/SMS
fosai WAG sending an SMS nessage notification to said

WAk, said WAN sendi ng an acknow edgnent nessage

(ACK) to the WAG responsive to receipt of the SM5

message notification,; said WAG sending the SM5

nessdge toemprthog aRclasn 29 farther eoupHENECK nessage;

and 58 WAMAN. transmitting the SM5 nessage to the

identified UE. 17. The nethod of claim 16 wherein said

PDG r ef orerating thest@vBardisssat EMhimestdgef tar amSMS-TWMSC;

o LSRRG 1'% I 6 fur ther comprising the
st eps of :fospddindthe Standard format SMS message to an SM-SC;
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 (circuit switched) calls
over a WLAN coupled to at least one 3GPP network amd a PDGW, wherein
communications between the WLAN, a user equipment (UE) and a packet data
gateway (PDGW) are over standard internet protocol (IP)-based links,
comprising:

a message service center (MSC):

retrieving mobile routing information responsive to receipt of an incoming
CS call for an identified UE; and
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WD 2004/ 099919 PCT/ US2004/ 013458 sending an SMS
recei pt nessage to the WLAN responsive to recei pt of

wo b@4B8MB1nessage; said WLAN: generating a del i R€¥/YS2004/013458
report responsive to the SVS recei pt nessage fromthe

The TRFRBGIESORhe R FnliBiks ABBRS obfib FodiRy (LAY

recei vi ngaRhHLReom ng encapsul ated SM5 nessage from a
user equi pnent (UE) (Qvar di ng the encapsul at ed
SMS message t 864 1645% jrlensifiingsa givga FRGW to the

MSUCRRPHAATE T éaﬁd'x%uﬁ%'lﬁform%ﬁbﬂ PDG converting the
SMS nessage from | P format into a standard SMS

format; &nll Mefdi ng the standard for mat SM5 nessage to

an SI\/S—I\NVSC 1 d SVB- | WWEBC: ex a n

nmessage and f%ernvvar%?ﬁ’ﬁ‘g?%sf‘%%atg af%%ﬁﬁ’é@ sai d

SM SC: seaidi PRGaV:del i very report to the SI\/B—IVWBC
responsi ve to, receip f th nessage; . sai d

SNB- | WWEC: selpgnting ttit%%N@IAiNe/ éng tleq)éfiqnttféed REE pegRonsive to
re%@ibgof’ a{%lﬁggsgge q delivery report to the WAN,

sal N: sending the delivery report to the UE

that sent t he notidapg thaWddAN SNth agsrgwtification iésihge; and

20. The i claim3 further including: said
2 e TRiRALAR:

alerting the UE of the 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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WO 2004/ 099919 PCT/ US2004/ 013458 receiving an
i ncom ng encapsul ated SMS nessage from a user

weouwitpymene (UE) and forwardi ng the encapsul at ePICBNR004/013458
nmessage to a WAG wherein the SM5 nessage is

g%@%ﬂﬁi@d@ bal lgg’lgé eeﬁitfth?ﬂggmg M{é@tlxﬁ&wﬁ{etsloﬁe pkiBBto

nmessag orrmt 0 a Standard

receiptrofisaid3hge Thepomse nedsage. cl ai m 20 furt her corrprl si ng:
said WAG sending the standard fornat SM5 nessage to
an SMsS-1WBC;, said SM5-1WVMSC: forwardi ng the standard

forpgt MR eSSBS frdvilial nSliti&tion SFUPRSBESGisabsaiitgs b a
delivery report to the SM5-| WWSC responsive_to rece|3%{PP

3GEP usrr esvaprantl (WEY ihrougher (YekANgeourled o ahdepsipre
c}}ﬂlaﬂa ]%LEC §a+t\é?a¥ev(r§}p@jﬁ W? \’ifﬁﬁr %mmﬁﬁicdat‘l@?@between
ery e

report to t AN, and said
thé/WIMN ,s’éEd and PDMEWdekiover gtandprd IP besqumKSEcohmrlmt

h
ot REBIPEP BSPEUT G HBEI TR AL Cant oo

SW {thefhsaadbik ro@hs uﬂoﬁﬂlﬁ%xﬁﬁi&ﬁe@dﬂg&h@i‘oﬂtﬁﬁg infor@ation
3GPP network and a P wherein conmuni cati ons

to pathamenloeatéonyegister (LR} resRengviein receip} ohapy 1Bcyangpacket
daga toc%?‘rp?%%l SP&%}II tQP POBT) $hrARRHHSE S$GIBD user device;

0CO conprising: a message
sermﬁéﬂdﬁrnt er (MsC): ret rievi ng nobile routing

Icgr |Or ][ng:sleg in:ggé Eﬁ?ﬂ\’ éagldtg%srtgﬁrg Q%Gf‘?ltl respongﬁr% o'$hid %uting
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.

927.  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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WO 2004/ 099919 PCT/ US2004/ 013458 sending the routing
information to a hone location register (HLR); said
woRg/090ndi ng a PDGW address identifying a gi vVRCT/BPEXBOV/013458

to the MSC responsive to said routing information;

said W

ot d PoG Rl PR R AT wR SR e E NP

respad$DEW:o recei pt of the page rressage and

notifying the W.AN wi t naot i atlon sa

and sai gesﬁﬂﬁﬂng e%" ‘gﬁﬁt ’E‘Sgsﬂﬁeg’fyst Pgﬁfémgﬁbatmn
resp@hse REQBPNO sl GBISIN.  23. The net hod of claim 22

conprising said MSC. setting a page response timer

concurrently with sending of the page nmessage. 24.

Theygret h@ge&f I B R B 2§?ﬁpﬁe{xﬁkﬂgdm§3al d UE: sending

an accep ance nessage to d WLAN: sendi ng
an sd8ibNdgnent (ACK) nessage to the PDGN said

o pons FEeTEnd Al SREHE SHBSCLYE Ih Vet CEHRRALCR Ty
sai d pagi ng response tiner; and delivering the CS call

over a GSMradio interface. 25. The net hod of claim
24 dher eh methpd fuspraviding eotifieniien gbEMS-haspd\gervices over a

WERRAL Qﬁ&% CEQ wﬁ%o%ﬁe%ls%i@ 3¢:Bp nae@%m qaﬁcﬁg %c-;g%% data

reques page response tiner tines out
gatevvay (PDGW) Whereln communications 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 (HLR) responsive to receipt of an
incoming session initiation protocol (SIP) message for an identified UE;
said HLR:
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.

-60-



recei pt of said page response nessage. 26. A nethod
for providing notification of GPRS/ 3G based services

WO 200a/09®GPP user equi prent (UE) through a W.ANPCDURL0041013458
to at least one 3GPP network and a packet data

gat y PDGJ\} el 0 bet ween the

\/\LAir‘laUE{,‘heaW& ML@@%@@F@U %@%Pﬁﬁﬁb based | i nks,

C ONMfdridsiatgobife Bidb@eEYrofeBIR) addekewithate SIB avtifycess age.

(GPRS) support node (GGSN): retrieving nobile routing

inforrration and sending the routing information to an
gy | 0OPY Hﬂ:tlﬁ(gﬂbﬁiagﬁa 305 ;«fsﬁ%on& ve to receipt of

an |ncom ng pac ata pro £0C0 protocol data unit

( PDEniDIN: f or an |dent|f| ed 3GPP user device; said

HLR sendi ddress to the esponsive to
sai d roﬁelnﬁg‘g ?%?Scre cgﬁaes§%gedt°(%§ﬁgﬁ?gﬁdl ng a PDU

not ;fiGHLADN nessage to the PDGW address from said

HLR, said PDGW | ocating the identified user device

and not i Fepding emeckponiedgmentdpdingresiasintpe PHY; and

not nmessage responsive to receipt of the PDU

not %%ﬂHCCi:g?IG% nmessage; and said WLAN: alerting the

i dent i f i edptiidiog tb the AGK mimsage by kendingranagaiowledgment

GPRS/%%— ba(? services. 27. The method of claim 26
MeFRTE9 eS| N sends the PDU notification nessage

with a mobile internet protocol (IP) address. 28. The

met hod of claim 26 ngrl sing:, said UE sending an
accépt anklee W@%‘éﬁb@"&ﬁ  epraBYIgingy AN, - 59 WO

2001‘:‘1’{ \Aﬁggii‘gseg e 4P/ é@)b%ﬁ%nes%ﬁ%gb‘%g Dé\im 3GPP networ];

ackno gnent ) nessage to t and said

34, The method of claim 33 further including:
said CSCF:
repeating the method steps of claim 21 over said 3GPP network.

35. 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 routing
information to an HLR responsive a home location register (HLR) to an incoming
SIP call for an identified UE;
said HLR:
sending a PDGW address identifying a given PDGW to the CSCF
responsive to the said routing information;
said CSCF:



respondi ng to the ACK nessage by sending a PDU

notification response nessage to said GGSN. 29. The
woreiohoehoed cl aim 28 further including: said GESMUS2004/013458

repeating all of the steps of claim25 over a GPRS/ 3G

net wor k. éQdiné‘aH%tIp%VItg %@{5@%\? 94 3R Liprs@f.on of

| M5- basea servi ces over a Cat ng’w th at
| easaiddABGIEPP networ k and a packet data gateway

( PDGW nlcalons bet we the W

user eq cﬁhgﬁﬁaé%@gngﬁ‘ﬂ %‘?@Idﬁ\ipyé‘i%%ﬂk? WLAN an
STFPR#RAHedsh %sp@ﬂﬁpé tStdeBipt %fﬁ?é SIBhALR Iﬁ@éaag@'and

function (CSCF)! retrieving nobile routing in ormati on

and sa&hWildNt he routing information to an home
| ocat i onafe?ﬁhgtsgird E{n@a ﬁ?&ﬁ&%’téﬁ% ?l(recei pt of an
Oon i At a

i ncom ng sess SIP) nessage for
an |dent|f| ed UE; said HLR sendl ng a PDGW address to

t he es S to e routing information; said
- cscEd- "soh ng%gﬂégﬁﬁaﬂ% mewé@gra?ge to the PDGW

addrggpyumecei ved from said HLR said PDGN |ocating
the identified UE and notifying the W.AN by sendi ng
t he V\LA&erahngap aneapitiycermessage to saiddNEANe to recei pt
of th wotlfy message; and said WLAN: al erting
t he | enfliTi'ed user device as to the existence of an

i ncom ngserfdifs aalSIP 200D K\théX30dd OPL&Hd PDGW; and
PCT/ g@ﬂ 113458 31. The nethod of claim 30 wherein
t he® nds a nobile internet protocol (IP)

addr ess ydd %)Bnallﬁg tokRe BOPiZ0Y TRSSEGEge by 2endiflf A BIH96h OK
of claim 3 corrprl si ng:
message to said CSCF.

37.  Amethod 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).

38. 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 system

number 7 (SS7) message.
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said UE: sending an acceptance nessage to said WAN,
said WLAN: sendi ng an acknow edgnent (ACK) nessage to

W b@4PBeW and said PDGN responding to the AZKI/US2004/013458
nmessage by sendi ng an acknow edgnent nessage to the

CS 3 T t . im- LSida:  t .
sontng T REHTRLAStR o (MR RO o i Sor ¥ aia
UR\ by woylof a wizdlesd hreahmtehasktebric{(VELAN33 f urt her

i ncludi ng: said CSCF: repeating the nethod steps of
claim 21 over said 3GPP network. 35. A nethod for

pr oyi.di Nthd BlcbhdRbf AR 40! Wheldas etk WAIAN CBMPILRE aB access

W.AN communi cating with at |east one 3GPP network and
point OVEAN viHor el WhARRtesnschisns thebntareame ANsaiOE E.

and PDGW are over standard | P-based |[inks,

conprising: a call state control function (CSCF):

r et 42.eviAgnethod emplatithg agWAG/BDEafor etneeying SME oggivatiths
¢ routin i.nforF&SJ’E n to an HLR responsive a hone
Toy 2 AP oPIHRGE gﬁ%?ri%ngan incomng SIP call for

an ¢AeUE §dringd o saS@ WA GIFR U SR A 8 capbldalcal 4828 8 header
identifying a given PDGWto the CSCF "responsive to

and M3 dptisr out i ng i nformation; said CSCF: -61 WO
2004/. T/ US2004/ 013458 sending an SIP Invite
nessgé(éggﬁg(?%]g% gi ven PDGW said PDGWN | ocating said
UE and ratrdctinggaidieeddeAMndsaibSMiSnints ion\LANRdata$l P

invite sage.responsive to r ' of the SIP.invite
message qﬁ%ﬁrdn%gg}gja %%%at%n fgr sa?g gi\/Pé message from a destination
address (DA) incorporated in said header;

forming a TCAP message; and

forwarding said TCAP message to an SMS-IWMSC.

43.  The method of claim 42, further comprising a 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), a message reference (MR.),

a destination address (DA) and user data (UD) incorporating a user data link
(UDL).

-63-



alerting said UE of an incomng SIP call. 36. The

nmet hod of claim 35 conprising: said UE: sending an
waewmeprrnrce nessage to said WLAN,  said WLAN: Bentib219g4/013458

an SIP 200 K massage to said PDGW and said PDGW

respendi tot sage ing a SIP .
ootk Reotforeldi] PR e RS el Baia
WMDG&&cHﬂ@@&&og@iraMg/ packet dat a gateway (WAG PDG

for proyidi ng S sage service (SM5), conprising:
sai GLREEIET ‘é‘gli % nessage derived froma short

nesgqgﬂsemd&rgss (G:MSCA?“ ng a SM5 protocol data unit
(SM5 PDU) from said nessage; encapsul ating the

ext aahalegu@vientdier&CPd%\(M ;m;gisage as is into an

i nt er net R ocol (IP) data frane; and sending the IP
data fraffe to a desi gnated user equi pment (UE). 38.
The net hod of claim 37 wherein sai d nessage is a
commpn channel . si naI [ ng syst.em The et hod of

cl aftih 37Thpnereher effl §’£‘§§el}1§aﬁl AHED G dugther @yjudes:

NUNBBFaidinb S84 ﬁﬁ)ﬁﬂﬁt %&"D 2004/ 099919
PCT n‘PUSaiOlOg/ 01?}2 8 loﬁe met hod of claim 37 wherein

sai dn¢dpsdlating ﬁmmitrast@bmessage satiosaldETOARuarpssaigea

wirel ess local area network (WLAN). 41. The nethod of

claim40 wherein the WLAN conpri ses an access point

(VLABI APA, methall WopdyAR by anbill fdr pebcbditnd BRndSMS hickBge

to said UE., 42. A nethod enploying a WAG PDG f or
origipating AbsalS B oMMENGg from a user equi prent (UE),

Comasioeae o}t e 0) ol Lt s
masRaEEPOGity (SME), service centre address (SCE), protocol identification (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 management (SM-CM) layer;

said SM-CM layer, responsive to data received from said SM-CM layer,
conveying IP data and an IP header to 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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extracting said header and said SM5 data fromthe IP
data; determning a destination for said SM5 nessage

WO c@agoodest i nati on address (DA) incorporat edPCHUSHD4013458
header; form ng a TCAP nessage; and forwarding said

ZS,%Bf ﬁﬁﬁx‘%@h&@ eﬁiblc%%g' Mﬁm félf’ graaégsi%teﬁp% fibR3h5e

er conprisin cel vi sai d TCAP
receiwed hyeaiddiB, eenpkisiggsai d TCAP nessage to said UE. 44.
The %&9 of claim42 wherein the step of forwarding
sai*@* A% sage perfornmed by said WAG PDG i ncl udes

f or war dhAgPtiager! fARIVIERS SAMESMSViabssAge I AnsIRpkcked Format,
The nmet hod of claim42 wherein said UE sends an | P

extrpetingde 1P doty and coreypeg the Modabade saagM-¢Mayer;
i ndi . | . .
dost | nafs S SHEOM 18y dFRRRASH bR RNT A0l MRk pndiflg user data to

an BNGBelgrlayeér{§MeRliger data link (UDL). -63 WO

2004/ 0999 P US2004/.013458 .~a4he nethod of cl ai

42 wher 81 T THentF PR g M e ey Braoed
(RI)Ngatadasd] fesiaper adfbrthice AMRY idatd)abiotthgl daide 3R (ddbh; and

a GVBC address (GWSCA);. a dialogue identifier TCAP
trapgfeyringa ghory anepsery ideptifipn S progingting afidsessOfpeteryice
centdl a?dd\p@g (EE(&) a grltjﬁ%{) an %ﬁéfe%ﬁgkﬁtm%)r outing

I 'nformation; ‘and encapsul ating the“extracted message

i nt o sakaild BMALyessmpsive4s said SidtRiocdendilgmasd Ubytosan EM-

for .processij SMS nessage originating at said UE,
apﬂh‘f’ﬁ{a‘gpiﬁ?ﬁié&géﬁgrt message application |ayer (SMAL)

conveying an SM, DA: Short nessage entity (SME),

service centre address gSCE) ,. protocol identification

(PIa)  Anwmeshest emnlevady by (BWyireless acwsrs tgakredpaqkey data
gat@@% -{WAG/PDG) for providing short message service (SMS), comprising:
receiving an SS7 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. The method 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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said SMTL submtting an SMRL DATA REG to an SMrel ay

| ayer (SM RL) responsive to the nessage received from
WG 200d/0BMAL; said SMRL, responsive to the nmesBEnES2004/013458

received fromthe SMTL, transferring data to an

SMeHnn ' N\ ; [

Cayer P AR TR R id PR AR gl laver
whichyextracts thre/8MiSngedshge ftom ted Palats Fedebmddrorh thaWAWPDG;

l.ayer; and said IP |layer, responsive to the nessage
anfeceived fromsaid SMCMIayer, encapsulating the IP

dat gisplags eadeirattel SM® mdssamcket for transm ssion to

a network. 49. The nethod of claim48 wherein said

network further conprises a WAN receiving said

encgpsul . j | ted data
e G SR TN
met teoeivenpéaog edciysudatiel data; amdocessi ng an SMS nessage
recei ved by ,.said U rising, said UE having: an IP
I aﬁpd?%#gieﬂﬁagsé’i%%teé%%ﬁ%g in an | P packet
format, extracting the |IP data and conveying the IP
data to an SMCM | ayer; said SMCM | ayer responsive to
sai ?P-1 P A mpEhod erapleyed byis WAGH G for prasessing ReISINS meyeage
L SVERL) [ . [ .sai d SM CM
%%M?%tff??g a?%ﬁ%%ﬁg}%{locol (é%}ﬁ%éﬁ ' and nessage
r ef receinoe MR [Sdaesags tincliding sajestidRiated dilressd DA), from said
UEgr ansferring a short nessage identifier (SM),
riginating address (QA), service center address
( SGAnelinDshid @dta b iiésa68 teroubR Rl SHISMplichtios ahfbr (SM-
SM TL, responsive to said SMRL, sending said UDto an
Algyrangfen layar (IH-Tla\and rebar mypr (SM-RIA; et hod enpl oyed
by %} Lhelhgss access gat eway/ packet data gateway
(WA ‘EYB@)F or providing short nessage service (SMS),
conpr i sigegeratitgcan vriginaaingShidssaps sagieedSiNGianidng at

least an, NGy LHORY LM WsSine data to an SMS-TWMSC,

or

[}

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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source; extracting said SM5 proxy; reformatting said
extracted data; encapsulating the reformatted data in

wa@poosieeinet protocol (IP) franme; and sendi ngP@T1ES2004/013458

encapsul ated data. 52. The nethod of claim51 wherein

t hg8SVBTHE 99ct46d bLARIN 84 vitersd shid MATPRGVi®, td&pehive to
protocol and said WAG PDG, term nating the SMVB

lot ocol ; extracti ng the SMs data froma short nessage

ocol ; _ om & 9
GnPaIAEEATTGAY Soershtt bl pen iR LRI BaBEH BB
sendetle mnesmgedbdaldUBacket . - 65 WO 2004/ 099919

PCT/ US2004/ 013458 53. The nmethod of claim52 wherein
said UE includes a conversion | ayer which extracts the

SMB9Te STRE endtheduf d18in BS dtcReinteed TEAH sckhe
WAG PDG and displays the extracted SMS nessage. 54.

Théndiedesorn erigimahing addresgy & RAMSECArmPI ehd gail wieaNata.
recei ving said encapsul ated data; and sendi ng said
encapsul ated data to a UE. 55. A nethod enpl oyed by a
WAGO PDGT'he mgthod eSdaing 5@ whsh&nsasd TGAP eurivige hndluddgs:

froma user i p t..(UE), conprising: receiving an
SI\/Se’?‘Fg‘%é@’éi, %@IW% stination address (DA),
fremgSWIAN-UE;, transferring said data requested
through an SMapplication | ayer (SM AL); transfer

| ayer (Smding saiddPMde agid|Ber (SMRL); said SMRL:
generating an originating nmessage service |SDN;, and
enpl oys  TCAP service to send the data to an SV5-1 WVSC.
5661 TheAmattiod fof ntdraigingcd mémsaging Gphblilite mneds  timited

grmllf? Xte Irno{)ﬁg gr%tli%aiisnoperating 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 register 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 a voice message.
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M5l SDN from an HLR of said SM5-1 MSC, said SM5-1 MsSC
generating said MSISDN. 57. The nethod of claimb56

wob@rerisaid SMRL: sends a call set up nessBOBEUSI04/013458

said HLR, said HLR sending a conplete call nessage;

saggd SMRL meiRbdioP Gl SMvieredl dailiGABsseVik Ghe of-Hlext
WO 2004/ 099919 PCT/ US2004/ 013458 58. The net hod of,

mesea% and 7 vinkve magssageprd mﬂ@n@émblk%temé%%}cfﬁgqh% cqrgprises:
di aef%ctngg%%ee Nt ?d gerx I?@ﬁ sggg)r% I?ritsegégge to

sai d UE 59. The net hod of cI aim 58 wherein said TCAP

service: inclu n 0 i,nat ddr es GMS a_ Dl

I A A S R
com?/gﬁé@l n said TCAP service includes: sending said SM
a WLAN, and said WLAN: sending said SMto said UE.

61st°‘\mmwmsfg‘f¢“mf@9bﬂgtﬁmal§agn@g capabi | ity anong
S ?chttug%onego s%.'?d kH)II seentd%{g:% Dals Qperating in a

conpr|3| oneé of said nobile
tern1na|s deS|r|ng to send a nessage to a gi ven nunber

of other. nobile te nsal I|mted

sc8hni néh? W@thﬁﬂoqﬂcg@g%«fﬂépgem L%rt?’ﬁpcompnses
deblamli8Rinkt codt¥uficatibh QilRbwhiR Hﬁfs@" Iﬁ@bﬁe kAmSahl in the
group are transmtting; seeking a service provider

selegbadroneodfesaisk gnomes.nobi |l e terminals of said group are
transmitting; setting a condition register to a master
node indicating that said one nobile termnal is
abglt t Theansthodceft dairhtdil mitrirtim heserbndlmeodf sd dnobile

terrgirn%lfse;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 relinquish 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
are 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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creating communication links with the nobile termnals
of said group; and sending a nessage to the nobile
wao esopioyls of said group. 62. The nethod of clBCHUSH04/013458
wherein said nessage is a text nessage. 63. The
nmetraating toraiiniebibnihdkiservith tad obitsieagmal sofsaidgroep; and
nmessage. -67 WO 04/qﬁﬁ§19 qu g%ﬁ84/013458 64.
ThEPTERSB dnesrags & SHESLUYL is one of
a text nessage and a voi ce nessage and said one nobile

termnal further conprises: selecting one of said
t e&9. ar%hameﬂ@dméslgagé 1fvgrereinpgritigeosipdnin slrstpigonet, s aid

of. C 61 mher said one nobile term na
Oneflt?&ﬂﬁq?rm%lg T seersco orlgg various group of nobile

t e¢gtinealisg saddirsisgicandtita g secehdoficart By gomupmiéadion with a
sendi ng a nmessage. 66. The nethod of claim65, said
mobglederraifal énfs%‘tdrﬁeﬁg’r Pigenter conprises: establishing
comuni cation links with those nobile termnals in the
sel ected one of said groups. 67. The nethod of claim
6170herknrethod é@m@n@mg@muulcn’@@ms withinamall group of

o5 O AT T, s SRphLE o, 509 o

terrﬁﬁagﬂ‘lhﬁ@ bf op@feﬁ;lmg’lccﬁﬂhﬂii%m’ﬁéglﬁjér mﬂﬂgi isr @;@ubhtof nginghsit to a
mobil.e termnal in said naste erelnqwshlts
firstrgeRdiFoRgdeTEIaTNS: 2 RESHPEARFIR "Ea P apds paSREORS Fenditden

replteQ?nt‘iﬁgmat Qat € rrﬁﬂd%aéta‘cﬁb the seslig rméﬂmaeterﬁﬁﬁﬂsn QBs1rous of

I nqui sh 1ts master node stat us. . net hod of
sendinginmsedgeastie agiverenwmwbeinef m@lalaﬁer@mais Wnitlbm gaid geograpphic
are termnals, desiring to send a nessage, conpri ses:

%ggﬁﬁ?ﬁanéald nobile terninals to determine if any of

t hecaibing Saitlgfivanaihabensfmohils sérthinaktte detardtine if any one

requesting that a nobile termnal in said master node
thelie@f isigine Hna}sﬁ%" madeit er node st at us;

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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setting a condition register at said second one of
said nobile termnals to the master node; -68 WO

wWQOM40099919 PCT/ US2004/ 013458 creati ng conmuPCTHES10041013458

links with the nobile term nals of said group; and
sendi NgTRe ARSBADE dIfink BE, S5 bhEniobilBita@hinadtorBpiiding:
group. 69. The nethod of claim6l wherein sajd graoup
i s empleying (VTS toowmrmugicaieywithntheneasvice Rrayidenapd other
mol;ﬂ‘é%e b ﬁgnprl sing: connecting said first piconet to a
pl conet by conmunication with a nobile
term nal |n sai d second pi conet 70. A net hod for

managi n i on I 0
OB R e Eif FeRrb SEaRa PSR R EpAPE=iE: o

m%ﬁ@l@uﬁgqmmsbuol &mbhahithialvithasha BeroRRe rmvmr and other

condition register which is capable of being set to a
moljile rméealdi ti on to represent a master node status and

a second condition representing a slave node status,

one of said nobile termnals, desirous of sending

megsageApparatug 'forananagihgra mbssaging m;tabﬂﬁiyrmhsngzmltmmd

O N g

t hehaobf ksid Mobile tdrRshels, tPS&hd &ehddshge o acgwéﬁ n@fhber of
register at said one nobile termnal to master node

other mphile teymikplsgnsaihligited gypwmc@BPrisitg@at i ng

communi ﬁlaetaégﬁm SE%h‘ﬁn%ﬂ@mw {&ﬂﬁﬁéﬁ%&%ﬁ% t er m na

group; -an a nessage |
if any oﬁ’dieolmgbldm’parmlﬂals'ﬁhesapbgmm amé txammittﬁilg said one

nmobile term rising. t|n W t
Tobi | & FERIT Har SSORE SorgRie BRBVICr Rob ApPEyitnSatiobile
terminab QP:T;:ﬂd sA6liPald t?Knsxﬂ%tmEhe met hod Of claim70, said

one rmbl e term nal corrprl SI Ng. conmmuni catin .
ot her noisiane faressettiing b sorditionaegistas tp maﬁégmtgﬁpwéwhgg

thaf Sald%%%%ébr}lertg%&al 1§]§bou't @g 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/ US2004/ 013458 73. The net hod of
claim6l, said one nobile termnal conprising:

weapkto9iong UMIS to comruni cate with the servi CECT/US2004/013458

provider and other nobile termnals. 74. The nethod

of cjgai mTgg, Se3N6r BRRL! 75 %&ﬁﬂ?haﬁomﬁﬁ iefgff] ‘sending a

enpl oyi ng U to conmuni cate e servic

mp$Ege demprines medm for parislihg oneofi teat mesdge afytpevdida Ressage

g P e a TR RSB O BBRr S i ny 1 A sl |

geoghely foragedattinenpid oF Rgid t&&cﬁe%ag‘éaaﬁjd ke Ressage for
termnals, to send a nessage to a given number of

traRFRISSIBbi e terninals in said limted group

Co

CO;

conprising: neans for scanning the nobile termnals in
said group to determne if any of the nobile
t er M9nal $hempparatugobolpimr'd wharsnmienth mgobilkeetemsifad further
seek%ng a service provider when none of the nobile

Ral s of said group are transmtting; nmeans for
set tohd¥hsFof SHodinkivaRions gr&iRl of nfolAle R eial SOHARI
i ndi catin that said one nobile terninal is about to
commgansdeeselpetingans afsaidgnonpa foy sending megeaaep;
means for creating comunication |inks with the nobile
termnals of said group; and neans for sending a
nmess$fige Tbetapparashs bf claemfinwhsraifi eselh dnahtileUermingd further
The.aﬁparatus of claim75 wherein said neans for

‘g a text nessage conprises nmeans to send a text

ITe'S RS faﬂdlsmguagomrswéa @bupd;and 75 wherein said
nmeans for sending a nessage_conprises neans to send a
voi deapsdensplectingpngoftbe 4ispboedErpary. US2004/ 013458
78. The apparatus of claim75 wherein said neans for
sendi ng a nessage conpri ses neans for sending one of a
t exBlnes$Thgmedholl af olaing 80 lfmsthegeompmingac h mobil e

v 0l SR B LR g PSS Al e

selected group.

82.  The apparatus of claim 75 wherein each of said mobile terminals

desiring to send a message, further comprises:

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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transm ssion. 79. The apparatus of claim75 wherein
each nobile termnal further conprises: neans for

W@ e@rioveg1vari ous groups of nobile term nals; aPdI/UR®asI613458
for selecting one of said groups for sending a
message. . 80. The appar ' .
rmb]inle%nﬁ fé)F Seanning ﬁaf ﬁ o% fé%eﬁnm gsztgweié%%ﬁg# %#19 oﬁ%%'?noblle

ta&&ﬁﬁbﬁﬁbﬁ@s%ﬂ&n&ﬁ@fﬁd@groups and means for selecting
one of the dis Iayed gr.oups 81. The .nethod of claim
80 TGRRhdPT éé‘ﬂr‘b‘ﬁ tiden fhathaamebile rteguing)) ins fpjly master mode

rel?xﬂgﬁé’r[‘itg%ds@%%%é BiatRbi l e termnals of the selected

82. T arat us of claim 75 wherein each of
sai mean$J$dtt1ng arcnndudiiosl regligtarratithe mobde peimzinabdesigag to send
ses: mreans for scanning said nobile

aIP@?ﬁﬁ%&?@ngaﬁgngwihe if any of the mobile terminals

ar emeAnShir drefigboniiaeicati®alifks @ithrthe uebile dgrminals of said
nobile terminal in said master node relinquish its
greue8f node status; and neans for entering into a

sl a}ﬁ%gﬁgﬁﬁ s\@ﬁ&ﬂlgtmeé@i%tts th& b8 tedlinliof ERS bR i g

nmode s not relinquish 1ts naster node status.
The apparatus of claim 75 wherein each of said nobile

t er g nal desirin d.a furth
confik soie ataly I oIt pe B YL BelE RS pp O B Efirst piconet,
eaf:l?bfﬁﬁ@ﬁ{ﬂgﬂl@ téﬁhﬂmﬂ@ﬁirf&ﬂoﬁfﬂﬁﬂ%@ fjo deternmine if any
of the nmpbile terminals are aj d master e; .
neaﬁ@ap%forﬁ@@efégqu ﬁ@l&%&pgga%@SE BICPRAL P ﬁarwﬁ%%%m&al ofa
ﬁtlﬁéon@gf cothftluni@iionyith 5 B IerBREE 118 5A1 %S oA het.

eSet ting a condition register at the nobile term na
deS|r|ng to send a nessage to the master node; means

for ﬁ$ ‘nal ieggp%agfi S of%? aim % gxkesm Vr\ﬁotb Qﬁnﬁ%ﬁ’é 1fsaid group

ter
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 operates in a 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:

-72-



group; and neans for sending a nessage to the nobile
termnals of said group. 84. The apparatus of claim75

wob@revisai d group is in a first piconet, eaPtT/v82004/013458
said nobile termnals further conprising: nmeans for

sel ectiv conpecti.ng. said firs§ pjcopet .to bile

© or FRERRS IO SRR SRt gt EORIG rEiRRIsHo dPagne i
aryPhid thek &I fAthd MasRlgnsReoNd piconet. 85. The _

apparatus of claim75 wherein nobile termnals in said

gr oupeansplor setting wheenditiom segister atosaid cmeemobiietenromal to
mTELE 10de88s u‘ghe apparatus of claim 75 wherein the

nax! mum nunbetr of nobile termnals in a group is

equahedrs for séekssg b Barvied plotided) . 87. The appar at us of

cl aim 86 wherej.n each gr.o rates .in I conet . ;
56, TAAISK G5 TiBE CORAMTT SR OB AT AV e thomeblle tetmHnals of said
gro0p! anProup of nobile term nals operating in a region
of 1imted range wherein each nobile termnal
conpreaysdon pensheg atmergage brdihei oebiletgratinals\said group.
capabl e of being set to a first condition to
represent a master node status and a second condition
r epr88sentThogppasdtay of dmide8Svabriin seidaheaifs fopsabkigd service
termnal 5, when desirous of sending nessages to a
PIGViPER fﬁﬂﬁ’&&m@i’rﬁ%i le terminals within said regions,
f Ur then TNk il Wservicd pmig(g%&%%ﬂe%f the mopile terminals in
PCT/ US2004/ 013458 neans for scanning said given
said gharp ae inskid mastarmedd. s to deternmine if any one
thereof is in the master node; neans for setting a
condition register at said one nobile termnal to
masto®r nihte appatatas offelaim 750 wheee€iki eaghanslsita/fegminal further
rovi der; nmeans for creating communication |inks wth
%%8bi |l e ternminals of said group; and means for
senghdhsafire saABRniQitiNe wiltPiokiert dFiRatEmhaRabHd service
group. 89. The apparatus of claim 88 wherein said
propidess ¢wployigBhipteotbardioce provider, further
conprises: neans for seeking a service provider when
none of the nobile termnals in
91. The apparatus of claim 88, wherein each mobile terminal further

C

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 terminals.

93. The apparatus of claim 88 wherein said mobile terminals further

comprises:
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said group are in said master node. 90. The apparatus

of claim75, wherein each nobile term nal further
w@owpny®es: neans for communi cating wth ot herP@mibE1084/013458

term nals and service providers enploying Bl uetooth

r adix@an® for ebilofRBAMIBI0 BfmAtudi iRt S Fith ¥R kEiceiR6Nder and
nmobile. term nal further conprises: neans for

othey mhobiletarrigalsi t h ot her nobile terninals and service
provi ders enpl oying Bl uetooth radio. 92. The apparat us
of claim75 wherein said nobile termnals further
conPti seTherepparatay oforiqiino §5 mchduobhSs did nesbilelbeireiis Wirther

col heiss,er vice provider and other nobile termnals. 93.
TRE Spparatus of claim 88 wherein said nobile

t er aiUEIOsplatfotigor copRiiBhicafiss witlse¥B @4/ 099919
PCT/ US2004/ 013458 neans for enpl oying UMIS to
communi cate with the service provider and other

mobpk ety : o] it us . l.aim 75
wherein Sa%ﬁﬁ%l%ﬁsﬁéﬁ%%%%%ﬁ@%% %&t %é?gnog)é%ptre F%I:lal%further
colgpife:pl at f orm f or conmuni cating with each other. 95.

The arat.us of claim.88 wherein said nobile

ter ?niﬁgﬂf’i%tﬁ’%ﬁ‘? ﬁgrcomé%qmp%&g_w 13576 pﬂtg%lf orm for

conmuni cating with each other. 96. The apparatus of

claim94 wherein said nobile termnals, further

contfi seFh)ppragatis ofstrime®d whakein said mohile térmyianls, further
cmﬁgﬁge:UlOO platformto control given functions. 97.

The apparatus of claim94 wherein said nobile

t er probedot moflulesthimked edtipmidkeware in said U100 platform to control

given functions.

97.  The apparatus of claim 94 wherein said mobile terminals, further
comprise:
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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protocol nodules linked with mddleware in said U100
platformto control given functions. 98. Apparatus

WO o004/029989i ng conmmuni cati ons anobng a smal | gr oRQEI/U82004/013458
nobile term nals operating within a limted range,

S a'achs@P Bitbfrab e 'lﬁh;%d VI8 BaidCRARTI1b® hRgfor @nfiriid @aten and

comruni cati ng w a service provider and ot her
secﬁOrkmntmlhng operstiopaif dalﬁlld@fff@iﬂm havi ng a m ddl ewar e

e T R AR (B Mt

said PWentity

conﬁ&meaﬁh%snal 4 kedvidepragider;mmdul e; - 74 WO 2004/ 099919
PCT/ US20

4/ 013458 a user .interfage éh ﬁ
Crabams o establi g coRPORIGToR S A Athes S et
controlling operation of said platform said I|nk
manager nodul e provi di ng neans for scanni n% for
cowouni Theiappanatus of clafmi 9% V[bh@iﬁfd each M n@ﬁﬁ?y #B’Fther

est abl i shi ng comuni | on .other nobile
compEISes gffeyice anaﬁ%%‘b“ﬁé ﬁlﬁﬂ ‘| ai m 98 wherei n each

Pw%@ﬁfs%wmaﬁamgmfanaemf drfbﬁﬁola:]eﬂ@vmftfln?awgmg mag;er
co rrsin means or n

g s oo B e SR bolpeR 35 B 6 he
malgtﬁeg' {%Jelﬁl rﬁgﬁg{fﬁﬁ%sglgaéﬁé?hﬁg G0 TRO L fudsBinginiileGRAhBIAING

relinquish its naster node to the
requesti ng nobile termnal. 100. The apparatus of

C | a' Ih\éma%rgg{fa&ga a{)csa% %retu¥ shill l:ll\/lﬁéﬁgiﬁ ﬁ&ﬁ@gé to said

ace neans 0 stan
cE’cM%lNMé RoctibEbP hxﬂfef‘i@&éﬁnb@ns @rmmmﬂ ke PMVEX Withrthe platform to

t th the PW th
g SR ML e AN b L ST D 2 A S ey o
lan%ug%% el betliierPRRAPAMN Snbity GhaismdSawbanei n said

ewar e section 1 ncludes an open application
f ramewor k (OAF) enabllng the U and PWN entity to

|C|n; (H a&ﬁm\%}p 8{3 cI aa 4 ?xle?rgs%ﬁt&?ﬁaﬁ%i@éééﬁoﬂ fncludes

an open application framework (OAF) enabhng the UI 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
UI00 platform.
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conprises: a profile manager nodul e for providing
advertising and capabilities of the associated nobile
wao esopioyle 103. The apparatus of clai m 98 wherBCHUSBENH013458
ul conprises a Java-based U . 104. The apparatus of

S SR e i e e
forTheppapiing Blusooth @Tairad®8 wherein said platform

conprises neans for supporting Bluetooth (BT) radio.
106. The apparatus of claim 98 wherein each platform

CONPOB.SEThe app@asud 6F clsiud P9 ithedin d¥ESplatfdim comprises:
means for supporting UMTS.

76-



