[0001] DELI VERY OF DATA OVER WLAN COUPLED TO 3GPP

[ 0002] FIELD OF | NVENTI ON [ 0003) The present invention
rel ates generally to the delivery of data-based
services over wireless |ocal area networks (W.ANSs).
More particularly the present invention relates to
nmet hods and devi ces for delivering packet-sw tched,
circuit-switched, I M5 paging, SMS, and/or other
services over W.ANs that are coupled to one or nore

devi ces L rotocol architecture for
j&o i ver sal m‘r@w Q@S)W(g W%M QQ@BM@
and code division nultiple T@XeBB 2000 (CDVA 2000)
SM5 support over WLANs and further to provide
per sonal text and voi ce nessagi ng such as. I M5 and PTT
technology restricted to a small group of users
operating in a snall geographic |ocation wthout

Joquzprt of a net WoFKELI) OO VIEGHGROUND [ 0005] ..
ﬁhéqhs?ugh t he neani ngs of the follow ng acronyns are

underRamsEsbifvention elateggensplly tothe delerysfidatp-based
IskSices Sovede SFisleds Hoahd Siréd nkivd¥kd CWISAN:Y NWAre tRREAENP fthe
the inyvention: [0006) 3GPP Third Generatiaon
PEeseRE PP HomFeljtes to mgthods anduleri qe forsielivaring ppeketrswitahed,
Qﬁgui‘e‘%ﬁ%éﬁéd,gs Cﬁ%&% 'aﬁg!o%ét@erﬁg&c&‘e? RIANERLAL are

Managenment CF Call State Control Function
cpmied to erg rgreTadifidtdevives apd far thet b groonelmrdiehme e a

23R mdBlile BbIBloREHEniLSISIHs is%att&é; Mﬁ%ﬁé‘gg i(c)iﬂﬁﬁ%gglﬁple

Identitg Reqgi ster -1 GGSN
enes E9Pe el Mis200N S enamrhguer s and farther to provide

personal text and voice messaging such as IMS and PTT technology restricted to
a small group of users operating in a small geographiclocation without support of
a network.

[0004] | BACKGROUND

[0005] Although the meanings of the following acronyms are well
understood by skilled arﬁsans, 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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GPRS General Packet Radio System GSM @ obal System for
Mobi | e Conmmuni cati on HLR Honme Location Regi ster | M
Internet Multimedia Subsystem | MSl | nternational

Mobi | e Subscriber ldentity [|WVWC |Interworking MSC for
SMS MAL MBI sdn-Alert (3GPP TS 23.040) MSCF Medi a
Gateway Control Function M3W Media Gateway MMS More
Messages to Send (3GPP TS 23.040) MR Message

Ref erence (3GPP TS 23.040) Ms Mobile Stati on MsSC/ VLR
Mobi | e Services Switching Center/Visitor Location

Regi st er AN VSC Ardeway GRBS SuppertdNedei t i ng Set

I ndi cati ogy P T&dAswfMise MBI sdn Mobil e Station

| SDN nunber M More Short Messages (3GPP TS

29. 002[ 15 GMSEARN VBMPCAdEressi on Roami ng Number MI

24, 0111 155 D MISERa FGRbRRId SER . Leseage
Wi ting SESM3GPP THolxd Syl foxNobHe Corguesicatien at um
(2)3. OOOIZQI[ gg@ﬁ%céddoszﬁ% gfegl n stcg(rjnePg:l%G;EI :r?y
Control FIM&ion -fterhetPdiltinetinSubsygtam r ol
I nformati ¢fyey International Mobile Subscriber Identity

IWMSC Interworlking MSC for SMS.

MAL 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 A

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

ocC " Operation Code (3GPP 'T'S 29.002 [16])

0Cs Online Charging System

PCF Policy Control Fuaction
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PDG PDGW Packet Data Gateway PDI Protocol

Di scrimnator PDN Packet Data Network PDU Prot ocol
Data Unit PRI Priority (3GPP TS 23.040) RAN Radio
Access Network RCT Reception Tinme (3GPP TS 23. 040)

REA Reci pi ent Address (3GPP TS 23.040) RL Rel ay
function (3GPP TS 24.011[13]) RP Reply Path (3GPP T5
23.040) R SGW Roani ng SGW SC Service Center Sc
Service Centre (3GPP TS 23. 040)- SCA Service Centre
Addr ess E%EDP TS 23. 040 SCTS Service Centre Tine
Stamp (3GPPITS 23. W@Rs Support Node

SGW Si gnalppegpribaive Mavkep thaSggM Initiation Protocol
SM Short ssage (3GPP TS, 23.040) SM AL Short Message

Appl i cat i &WlLayer Pretpwl Piscpimina®y  SVE Short Message
Entity (38PN TS 23pRdRt paM NShak Message Identifier
(3GPP TS 23.040) SMLL Short Message Link Layer SMRL
Short Mes$BJE Rel ayretespbPatcdpid TS 23. 040,

24. 011[ 13pRISMS ShPHBng@(% »@Ggg_g@ ce SM5- GVBC Short
Message Service Gateway NMSC 23. 040)

SVs- | WWECRSRbr t NeBgévge&cg@sNe@eomermrku ng MSC (3GPP

TS 23.04@pT 3 Reception Time (3GPP TS 23.040)

REA Recipient Address (3GPP TS 28.040)

RL Relay function (3GPP TS 24.011[18])

RP Reply Path (3GPP TS 283.040)

R-SGW Roaming SGW

SC Service Center

SC Service Centre (3GPP TS 23.040)

SCA Service Centre Address (3GPP TS 23.040)

SCTS Service Centre Time Stamp (3GPP TS 23.040)
SGSN Serving GPRS Support Node

-SGW Signaling Gateway

SIP Session Initiation Protocol

SM Short Message (3GPP TS 23.040)

SM-AL Short Message Application Layer (3GPP TS 23.040)

SME Short Message Entity (3GPP TS 23.040)

SMI Short Message Identifier (3GPP TS 23.040)

SM-LL Short Message Link Layer
.SM-RL Short Message Relay Layer (3GPP TS 23.040;
24.011{13))
SMS Short Messaging Service
SMS-GMSC Short Message Service Gatéway MSC (3GPP TS
23.040)
SMS-TWMSC Short Message Service Interworking MSC (3GPP TS
23.040)




SoR Status of Report (3GPP TS 23.040) SM TL Short
Message Transfer Layer (3GPP TS 23.040) SRI Status
Report Indication (3GPP TS 23.040) SRR Status Report
Request (3GPP TS 23.040) TCAP Transaction
Capabilities Application Part TE Term nal Equi prment
TID Transaction ldentifier T-SGW Transport SGW TPDU
Transfer Protocol Data Unit UD User Data UDL User
Data Length (3GPP TS 23.040) UE User Equi pment UMIS

Tor restri SPCRadi o SERECLIBPIPREOTTAPPRRL , Poriod

(3GPP TS 8M-THO) %Mebﬁhgb}![‘rﬁﬁﬁbﬁﬂafaf(ﬂﬂPPﬂmmfp

Aea et 881k [ ooHRiR Hamme fRRuioh (ERE 18 AL, ol cos

|ndustry SRRY apl dlstamb I éiﬂn-f esv(B(HEP‘I‘SEBﬁtﬂ)f

servi ces, m a ver ba ual univer.se_o

appl i catl'gﬁ Us er Srangaetio Bé?ﬁﬁbﬁﬁgewlﬁ mPet, such
as the abygity to PangnaEhdipmehiye enails, surf” the
Wrld Wde Wb (WWW, and _send i nmages, aII from
their wir&Mess hantieepectionddemtifiers The focus is on

devel opi NQ.kPWVi COPpankigrt BEIWIY advanced fornms of
messaging, nobile entertainment, and |ocation-based

appl i cati BRBU hat Hressfer PastoedDatafBrikbver and wher ever

they are pgpeded. [@g}fﬂatg}e currently popul ar dat a
service i s_known as "short nessa servi ce"

her ei naf t BPLr ef er réepriRptad.cogih (3 FE230Pbyed

ever - | ncrggel Ng  PORMFYiiMent" MaNy areas of the
wor | d, hi s po&ul ari tx@bs only expected to grow

[ooog] ShEMTSres s adeiversed Telgsymampuaicatiops PYsbentoy er
exi sting I ss pr? ; hudi ng 2G
GSM syst egsi) l.e., Clrcult swtc ’?%ES %NM&I

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,._ﬁ'om a verbal to a visual wmiverse 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. S | |
[0009] Short message services (SMS) are supported over existing wireless
communication systems, including 2G GSM systems (i.e., circuit switch (CS)
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-4 technol ogy) and 2.5G GPRS systens (i.e., packet
swtch (PS) technology). The support of SMS is al so
provi ded over the nost recent technologies (i.e., 3G
UMIS and CDMA2000). However, the introduction of W.AN
interworking with UMIS/ CDMA2000 (or 8GPP/ 3GPP2
systens) has created a new environnent that is not
defined in terns of standard procedures and protocol
architecture. Currently, there is no support for SVS
over Interworked-WAN systens. The overall

tachrelogEnd 2.5 &Pﬁﬁwe@mse@ef. prckehFeitdpiidedhnology) The
A Jf SMBAS';
SHpoR 1SR ol profidel oY B ek BN BRI Rlon T £ PRRS
platil @%MAQQOQ)m Howevyes, thrm em@odmtlneecd W AN intepwotkin iwith
9?&$§ &P éﬁ% i
protoco &rsserél&g?? ovgl%)&h%ﬁﬁgﬁde%%‘?kngﬂo éﬁnt
ﬂmtﬁ aoviefoed is permemd stgrelard procedines iand rpeetzaenl atlehitentimre.
| se
[ nt erogeraﬁed?tBQSﬁWfbenges éi”'ng W T e ms. The
presrald rarshlb@t'te'eeﬂ.nﬂ prodedives rfgr IMTWWOVM@& SHiSotre
pount
ity SIEHENS Al NEL S8 0BT E o LORARAASE Bofined
Pmmcfoesiblmpmsw at ctl:qsl tichet 0 Thareplivunedd for néw rmbtdcel
' ' i C ngtur n
bt By YRS b ralel et RiabBl B ooP i
Eﬁtméﬂ.ﬁﬁunteewonhaé waiﬂ:eIdM'I\SlﬁlDMAZODD sytémswi t ched
as to i ommuni cat.i, ons.
KRB P et epde e o e aE S S e
kmz.ethtérojmabmwmaﬂemd Emstmg wiirejesd abiavoRloy Hive eedbddifring
ed_t.o eIo nment of varlosalter ate
KB e wiith LEHE aR Y B oy ons e i Rapgotind Biportance
Eadj celhﬂammorlmh&aatadtmwhmhﬁsd a eidw ﬁ&e%&eﬁ&&k% ed o
er A es SGSNs
Rl TR ippicEvitdhe Feniaes e Gl ¥ élfeayothe
EEBS: Swihttlodd ngemde NetwaINSSTND erhmcag Spérafel in the
ed. aréel P. (Internet Prot con}rane.twork which, is
Fiechd M dompiel 30 VS o | iplorent tier . comengisafions.
Hnﬂ:reasf : by, tilp |mnswnamaeaf f amdaase Highly iﬁ‘emhdi@ttvghdi{ 0L
for efficient transfe ueen t radi o
Seivalanen toFimtaBinee, Shich 1ol B fho deelomfent i spatuspitornate
netedoridmpologies exanpl e, subscriber- origi nat | ng short
ages, m.n, rt [ressa .
BBIRNG " clat Y3HE g RS ekl o bpctadiipaoss network is
cuupled to one or more servmg 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.



5 [0012) If a nobile subscriber wi shes to access the
Internet (or a private Intranet) froma wreless
handhel d termnal, it is possible to do so via the
radio access network, using a data conmunications
pat hway that includes one or nore SGSNs, GGSNs, and
an | P network. However, for many system applications,
it would be desirable to access the IP network via
anot her path, such as a wireless |ocal area network
(WLAN), to avoid adverse inpacts on the ability of the
rediz ac qf&&naﬁlewblso 13cﬁtsbr2ﬁ§1iee tamath@mbmmi(&ea private
nmun i ong t.e 0ogy. oyi.n
TR0 P T3P0 PO PO 1 BHRGIBIS 1B B radi
3&[(:@@3% nelvRaR)\iihea dﬁﬁ:@bﬁnﬁlﬁﬁfat ‘ﬁbtﬁﬁpﬂh?‘#& deitindhades one ormore
Qri i, es ext en eir servic
W& &%%ﬁnd d?‘%‘iﬁ"‘h e e I many system geplicgfjons, it
Wadl@ be Rbditibld @lactils the BMERbk ¥ hhéther pdthAéudiQisla wireless
Iounges can access_the Internet, over a |laptop "

dera) areanetgrk (LAY, itp petd afterseinmacts qudig abyitly of the radio
R B LRRL thH chifveRG6RA Yolch @brhmivaiiatighd.i ce from

V|rtuaIIy any_|l ocation w thqut, any noticeabl e change
i R0F8t wor KWhaN teehrpless is enjosinpinsrepsed nepseiahpmessoffi¢es, and

GREPGR' phibtic 2P’ MiHaRRd IR BGVIR! HroPiders are exploring
envi ronments, WAN research and  developnent is

Rpetuaitieg taexiend theik sprvice porkplios hyepnowiingh WL/ “hetepot”
8&9:%es151§ W&@Q@m&aﬁ&g t8RR1ekd Faftin® ih BirPbr@ 83 calfialckbs@the

| arge nu conpanies I nvolved 1n the design and

nietieroge ptﬁrea Jﬁptem apepEaT $hajals aquinped yath Em card. This
ShABHRAS usehl %&%&L&i‘ ARk oee ﬁ-oF?éagﬁ: Ven ok {}Fﬁﬁg

as consuner I nterest I NCr eases

mp@nmble@baagq:m¢mmmcw mp@mu rﬂgmces in
Hﬁ% :E%@' tedbfiseithd riﬁh‘é/% Aﬂﬂﬁﬂ%%h&wnm il WRRRIBRakdnlha
stan

ave yet to result,

sdﬁarsbpmet is peeseeding hiaaﬂénska},aw-e Bgmddkploa@@n‘a‘ of sEEE §82.41b,

SR GPANIRA HE BeB R Gl o e A ARG
mq«e;alg;p@ddrmmﬁmur@ uﬁs;empmnis drsednon thp| EED 802.11
%&ﬁhﬁ(ﬁs ShiRel8, %;1*}1&%11;«?‘ %%e%&)g&éﬁ 96 Reall éls\' coddifiner interest

Ity to prop er types of
paék%w&%MAtched or circuit- SMAtChed data i ncl udi ng

| 1291 n e‘ﬁ%@u %r@ﬁd.%so | ta%ﬁ;é@rv@ce%‘é%M

is utilized In co Junctlo 3G equl .

[ oBldthermadio atcese netwiogk operators infexaperability nstﬁmdtaedﬁ have yet to

fl?e{ deQr foséﬁ tAsaﬁlgesgﬂ%sﬁtsmbers do not have seamless coverage of all data

- services when switching between a radio access network and a WLAN. For
example, in the context of a 3GPP-equipped network, subscribers are not able to
receive SMS when they are accessing a WLAN, The ability to properly deliver
other types of packet-switched or circuit-switched data, including IMS paging

data, may also be compromised when a WLAN is utilized in conjunction with

.-IJ

3GPP equipment.
[0015} FIG. 1 sets forth a related art architeeture for circuit and packet
switching in the context of 2 GPRS and GSM network. An SM-SC 100 (short
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switching in the context of a GPRS and GSM network. An
SM SC 100 (short -6 nessage service center) is

coupl ed to an SMs- GvBC/ SMS- | WWMSC 102 (short nessage
servi ce-gat eway nmessage switching center/ interworking
nmessage service center for SM5). SMs-GWSC SMS- | WWBC
102 is equi pped to operate wusing at |east three
different types of interfaces, set forth below [0016]
A "C' interface operates between an HLR 104 (hone

| ocation register) and SM5-GVBC/ SMs-| WWBC 102. Each
Respagerseriiertontey) ixicovipli tof axt SMS-GHIRCG/SMSH WM SEN1 02 shart

t he
PR Lorifle ffillay bl O ol BBt Sig, powese
pextyifercenter fordBip). e‘EMSE(EMSGMSAWI\mSGtm& eduippst @Soperate

. L rfac i S purpose.
%%B/gg’tll&ﬁe eg#é I‘égﬁsgf vvg?'eas ﬁ’%ﬁﬁfql Pnf or mati on
{18 R 10A 'éﬂ"t mtelrj‘attel opﬂreuslbegweeri af 1ALRALOL R ome location

i‘%&%@h& ?B%&u se sgﬁw Og Ngf“a/sﬁcﬁ ‘?réhé’s?%‘%‘g&ége ofthe

. 694 ucloas an HSctenninaung addl seig Sfont EePSTND hizdagethrough a

g%%g%%é& g’{?ég%S] m]E.gflﬁgterface oaeratlmyg?be gecgﬁ A

portydol Bnewm e MARIC denseairover thd "Q" intoembe R tl&ﬁ&iilﬁﬁ&é) Also,

G e e i TR oo

fo81ayi ng mmm@mmmg&ewé&ms-GMQQMSmc 102

i A St oo St MERRF pickiel i treaetsr stbshen dpiggnation

- Hafing addcation tpd#te prode@uidhe | ocati on of the Ms and/ or

R8T ;SRR E L sBirghon opts b e s ShEB-CMBGEME R G oz
and MSQUER maetmmmmce tsw;thhBScea{erﬁbisﬁtfoﬁ rl&%oh@%me )

R R T A

Bétweeh ahaﬁém A$6 aﬁmal r@m@ﬁlg Mt wWeniy tﬂi@m %Q&can d a

t@ 110 Gﬁwﬁ terrestrl {;adl 0 access

SR 6 aroTied betgeey mmsewgre@dﬁiam

ges

- Thisrinffacittder the MARD ptRST0 CRASRES hitbiARISYR1A8) to the

al | erface operates between NMC/ VLR
gl A tadlls ppgor Hhmennssmng oF theauhngatbge sA ('Ge interface is

- ad;dddﬁbﬁire@rMSC?mR abs tana s@mfaet%gﬁ{ qES %&fﬁ?@m%n&g&
n ctions._related to nobili and
&%%ﬁp} ﬁ%&%ﬁ@s us?ng the MAP/G protocol to trang/fer 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 "Iu" interface are relayed transparently

through a BSS (base station system). Finally, an "A" interface operates between
MSC/VLR 108 and BSS 112. The "A" interface manages the allocation of suitable

‘radio resources to the MSs, and also implements functions related to mobility

and security management. ‘ -
[0020] Terminal equipment, such as TE 114 and TE 116, may be coupled to
mobile terminals, such as MT 118 and MT 120, respectively. Hlustratively,

A



[ 0020] Term nal equi pnent, such as TE 114 and TE 116,
may be coupled to nobile termnals, such as MIr 118

and MI 120, respectively. Illustratively, 7
comruni cati ons between the TEs 114,116 and the MIs

118, 120 takes placeover an "R' interface. In turn, Ml
118 communi cates with UTRAN 110 over a "Uu"

interface, and MI 120 conmuni cates with BSS 112 over a
"UW interface. "W" refers to an over-the-air
interface for exchanging informati on between a UMIS-
e&uinmﬁﬂhws béiskean tIMIB1d] Y16acd tiaeMTsa18,a429 talak phickover

Pl B, o GrEals ooitnfies s LA Fif e e

hﬁkff?eesgnammmf uﬁwﬂelegith]?ss {(ﬂZ&X&ﬁaéU lneaamilte "Wa"
1Tl e Vv 1 Qn, t N ccess OoCcoO
E?fd 0P OF ST i L oA DS R ANPR NS A
. &ﬂmlrpaﬁﬁ\lm@ﬁst d-b!@ﬁlﬁﬁe&ifhdld Bocekd hetwake Shiky, "om"
pr evi ously ntione a S as a anspar | "
ERRP) PR GVERS m?ewe@ié{ §S§ﬂ'tﬁh%§}w u

BSiSrfided: bobh &' hhmtaeéefsggotb&l-enﬁi Guﬁﬂb.el (DaPRE aBRSIified
112 and SGSN 106. The " interface | s Itlnately

'U%‘_@Hmt‘tf the HelaPdt RD chpnekLAFD) fop/Serating.
t hemﬁmog&ﬁﬁieawwsm@wmgsamav inB@ace which,
|nfornat|on during | ocation update procedures, in this

aapEewiously mentionel, actscas A dansparent relny doreoRREYing meseages

: Wb%ehhﬁSM!@@ Ghd BEMS ¢l SRI10NA "5B" BltéQace is employed
transferred urlng Iocatlon update pr ocedures usi ng

‘belgreenBSS 112gpd S@p nghe (Gb" ntedneeqisadlimptely used to
bRl AGR tivb WWM MGk e SEENABE prb ﬂ)%olto Qansfer

|nterface connects SGSN 106 W t h BLR 104; the
|snwmat@fom@oﬂlmng1mamntwdammm in s f@# via the

2 Rad bR SAET N ERM IR, SHBG LR Fhtion

DN 124 ( acbet dat a
irealomirrysierred futiog losatin uptgte r[ref@ﬂznesm 'Gob @, "Gn’", "Gl",

GRUH PGSyt rBs. SRl "BITeRtedr e MS’C?@Lﬁtl@é w(lﬁl R 386 the

over a"Q& "' I nterface. Basica a dat abase

i inbesfase eommiet SOSN 08 arith BLIOM theciit prveriece Hinks HIR

ARG BOSP¥ The 0 daletr O RN Mot 08122 and
sbeGilviterface links GGRN 222 with 2 PR 1% packst @%té@etvf%k) coupled

o, to track down stolen nobile.equipnment, or to

moni t'or nal functioni ng nobile equi pment. SGSN 106 is
400981 couplSEEN 306 isheanpleddo gneavipyet dantity reaiery (BIB) 128

W& a Eﬂerﬂa&t %'afsﬁﬁﬁy, Fﬁﬁnggz a ézgtgbaéer%hmh stores data related
to mobile equipment. Whereas subscriber data is handled by HLR 104 and
MSC/VLR 108, the EIR 128 stores relevant mobile equipment related data that
may be employed, for example, to track down stolen mobile equipment, or to

monitor malfunctioning mobile equipment. .SGSN 106 is also coupled to
charging gateway function (CGF) 130 over a "Ga" interface; and CGF 180, in
turn, is coupled to a billing system 132. SGSN 106 may illustratively be coupled
to an additional SGSNs, such as SGSN 134 through a "Gn" interface described
previously. The SGSN is coupled to GGSN 122 by interface Gn and to GGSN 136
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turn, is coupled to a billing system 132. SGSN 106 may
illustratively be coupled to an additional SGSNs,
such as SGSN 134 through a "G1" interface described
previously. The SGSN is coupled to GGSN 122 by
interface On and to GGSN 136 8 by interface GP. A
CAMEL GSM SCF (Custom zed Application for Mbile

net wor k Enhanced Logic, GSM Service Control Function)
138 is coupled to SGSN 106 by a "Ge" interface.
[00231 Wth respect to handling the Short Message

r t Y . .
TR W WAL AL
eﬁww apretlogip GSHhdersicetiontye) FuncbiontitsSisenpled to SGSN
rlg By RO GntekfbLr Medi ate buffering as set forth

bel ow. [00241 (A) Requirenments for Mobile-Te. m natine
@m Ves SEHbsrepob B hidling thet Shnrh Mespagst Saivive CBNIS),othe

rressa e%’é% tranﬁs%g&pésoé%g%?@hata um(ltl%(s ?ﬂ%ﬁs
Sh@@l“ﬂﬁﬂcsﬁm&(}nﬂl&GSNHW@GHW$3%§MBanuﬁ? %ﬁ?ﬂg and

iy ok oA LTI

:66 :Tgf:: Q Py inifwpa ténp i o

report. | z '
RG26104 i Mm wm@gheﬂoﬂméssﬂeﬂi‘@ﬁéhmsﬁrmtomldataumt)

[ 0 I case
RS RN s i ST S R T et R
the ehdrt tngessige 'BEDU] ﬁﬂdiiﬂspbéts rthe @RI Dads@etend i fn’&hs d‘PbMd )
H.R.1Q4. then_the rt TPDU i 5 transferre
PaRioh e o nbolfect Ae' STESBRAG, mohurpofhe geropsiale’ error
fmbonation bnthedd M SCNHEWD :hrthafdﬂbfbﬂd)ﬂaﬂdrél rqmeslﬂ&hef@mbwa
addresses (SGSN ceiv he HLR
e B She ket HER 181 5 hERGani Hbdebigretioutipe
ﬁﬁ@maﬂ:m Gh;ﬁss;ﬁlmd infoifultatite. lm?]fwcase afé:hﬁr iSfobiNatien, HLR
| | r.e radi o squrce efficient than SMS
3@?%%@‘?&%&%%8@& | f one address (SGSN or
RMERJ7] i s 1 df ab\epsbrs arnindicRteD¥y FHLR tioe, thdﬁethetdhartfﬁﬂékﬁée

BB B it i

bbtaiod i‘irgmdﬁhRaDli orlal cas&tildre Ewo (a’d)hdsfsest CEGSN?QQ{ MSC) are
Irgc%iv% WHER i{)&l the %V(gl(/lyctnhgy EILOI.?SB]-% which nodes (SGSN
or MSC) the SMS is sent. SMS delivery via the SGSN is normally more radio
resource efficient than SMS delivery via the MSC.
[0028] If one address (SGSN or MSC) is received from HLR 104, at the time
| the report associated with the short message is received from the MSC 108 or
SGSN 106, the SMS/GMSC performs the following operational sequénoe:

(@)  Ifthereport indicates successful delivery/the HLLR 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

wl®)
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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
nmessages waiting -9 data (MAD) for the Ms; and the
successful report is created and sent to the SC 100.
(b) If the report is a failure report indicating
"absent subscriber"” via the MSC 108 or the SGSN

106, ,then the HLR 104 is requested to insert the
address of the originating SCinto the MAD (if

L B M it

subscri ber rmed o e reason for
the M5 b@ndgelatﬁgéh;eSGlﬂot he MSC 108 or the SGSN (if
this information is available); where necessary, a
link is established with the addressed SC, and the
negative (Mepoltthe geporbds edfaihwde seprrt tindicatingStbsbnt: h

i ncl udes the s 35 q@@ Iy %] absant 1, at

t he SC may acﬁ ust any%r et%rgy a g'}ggl? m approp ﬂ%‘gﬁy
(c) If the repihetliR 104 isaietruested to inpgt thpmddyvessofithe

i ndicating " M5C
or the SGSN by gﬁlquigﬁe%g‘%t%teW%gsﬁem\éﬁ%g % e
addr ess of t hetheindjcatin ofgbS@tisnbsribes MAD (i f

i npl emented) with the nessage "Ms Menory Capacity

Exceeded" via the MSC or the SGSN; establishing,
wher e necessarthe mnim m:hformleé of dhel reser dorStlie Blisd

creating and ndi ng 0 f two

addr esses (SCéﬁ ﬁg %éfef?f‘e ﬁﬁ%&sﬁﬁg%

104, then upomnfmhunﬁgafdﬁhlﬂe)r&hefeemﬁsamssmm ed

with the short VB N, the

SMVB/ GVBC 102 p&EH i'fﬁ%fm&% ﬂ'rlﬁws'fﬁ% §6; and BRb'nefalive
report is created and sent to the SC which includes the
reason for the MS being absent so that the SC may

adjust any retry algorithm appropriately.

(c)  Hthe report is a failure, 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.

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

-10-



-10 operational sequence. If the first report

i ndi cates successful delivery, the HLR 104 is
notified of the successful delivery via the MSC or
the SGSN, which causes the HLRto alert any service
centers whose addresses are stored in the MAD for the
M5; and the. successful report is created and sent to
the SC. (e) If the first report is a failure report

i ndi cating any of a/an: unidentified subscriber,
unsupported facility, absent subscriber with

i ndi cati on GPRé&pesationul| seeemeh, If theFhetiréport iidicates

unexpected datg, ata mssj or GRRS

connect i on suspef’ié%s%T d[eﬁg%ryt ﬁ]t? @r"g\?tw‘l ﬂr%é‘gegg%d PEERS i s
transferred t osuceessfubdelivbrp sishtheMBOwr the SGSN, iwlGch

i nf ti bt ai f HLR ,104. If th d
report i ndi cat E0egtecBER {0 dler 55 sPrvive cepiere mhasa <
notified of thal«kemeemfsﬂbredaith&mffoﬂ hihe B85 OLHY
transfer viat GSN whi ¢ uses, the HLR
104 to alert a BEW B%‘f#ﬂ%in?'a seghtptbesils are
stored in the MAD for the M5 the HLR 104 is notified
~of the un eI|very first transfer only
with caus " agggﬁhgsgﬁ%@rt’ﬁé‘r iluyepeppytindipaling gny of
notified of thgai:eason for the M5 bei ng absent via

t he MSC or theS information is

avai | abl e); wh&t M@gﬁﬁgmwpmwmmw th
the addressed subscrited vwille iadiesesas GPRY 8PIMSTi Belabigat ed
and sent to the SC..-11 (g) If the second report I's a

failure repor tSYEim fajlpre yrexpegtodslata valye; dptamissing
address of theorOGPRS'@bhA#iioh suspended; then the short

message TPDU is transferred to the second path
using the routing information obtained from HLR
104. '

(6 I 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 subseriber”; 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-



into the MAD (if inplenmented) only if at |east one of
the first or second report failed due to "M5S Menory
Capacity Exceeded" or "Absent Subscriber' ; the Hilt
104 is notified only with the causes "Absent
Subscriber”, "Menory Capacity Exceeded" via the NMSC
or the SGSN, or both; the HLR 104 is notified of the
reason for the M5 being absent via the MSC, SGSN or
~both (if this information is avail able); where
necessary, a link is established with the addressed
SC, and t g neddhe second peport issa frikme eeporhthesHAR lﬂithe

G Funct | ongrerpe b0 Rkt thb offifec? of HloRBhatine B2
Vo 162 aﬁ?f“wmgg'ﬁg%ﬁ@“ﬁ?ggﬁmfm
i 'ons d1 ed dpe to™ il

the follow ng Opéera recerve sage
TPDU; and 2) r(éapalcﬂyExmﬂed"rmt"Absen%r Snbsctiher"Mh&HLR

(l ocation are dd e PRELOPLIL at e, u &1 qr
i nformati on). al(%odél Pgw w:&:ﬁ % d‘fagg?sed elﬂhe
- VLR, the MSC r#hseniisert h'Memqmyoﬁapaii@ Egceeded” via the
i nformation t C i.n.,.a . fai Lepol.k. . 1f no
errors are ingM%g §§1N5‘E h?k?ﬁ!,tﬁ?m‘?%gﬁéﬂ?s '
the short nessthgarehsont for ths.ME GRHRY abieal viedhe MSE a
confirmation t th s received th WS
Che VB 1 el ay S of BRI Funatiiit ey bl here
SMS- GVBC i N a mhekssuny, hnleﬁmedtab]imed vhdc elm/ addressed
failure report_Qf t short Ss r he
VB 't he NBC S dBe RERkyR PR SeEeand S fert 7 Pkt i on
to the SMS- GVEEL withaorrdra ot #he fRBIOA sl pdtlicei vi ng a
notification fromthe M5 that it has nenory available
ceive.ope qr _ ,the MSC rel ays
'tlﬁ%"‘rg otift - S f errors are
ifoeBog at ed Whént hﬁeﬁﬂ;@, a @E&ﬂﬂ rxﬁésﬁ&d mempﬁbﬁpsmwmsms-

ST »ges%ﬁfée%mm MRS S ok i

. @bmhobmyrecﬁoametsheﬁnﬁ&sagéwnﬂ—m) réthievéforiasiohfiom
?}]g(ta JVE.R ogaf?(}notgriata Ere;:r oy then lil)le):::'lo%nate error information). .
[0031] If errors are indicated by the VLR; the MSC retorps the appropriate
-error information to the SMS-GMSC in a failure report. If no errors are indicated

- by the VLR, the MSC transfers the short message to the MS.

-10082) 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. N

[0033] If errors are indicated by the VLR, rreturn;ing the appropriate error -
information to the MS in a failure report.
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for a short time (which nust be shorter than the
supervision tinmer defined in . 3GPP TS 29.002 [151).
The maxi mumtinme that a nessage nay be queued is
related to the permtted delay for the MSC to respond
to the SVM5-GWSC. Wen the MS becones avail able for
MI-SMS transfer, the stored TPDUs are delivered to

the Ms on a first-in first-out basis. If a nessage is
not successfully transferred to the MS within the
permtted tinme, the MSC returns an appropriate error
t[8034lhe SNEharBEre jsCaBEEoipg MT-SMS teansteretb tie MBS oroiNbusy

T AT 0 TRTR T

IEShl shod time (wehick snush beshartér thansthg aupdiPiibmtither idbfined in .

e t t he SGS eturns the
o2k TsUROHHBE, Ve puPmas e ek AaPerRER IS e agued i
freldted ® the penmmeam&zrroﬂ the mse;w:eg@narte ﬂdasmstensby When

8RR S i AERL 8 e Bk dtvr
do tifé MSmhladh-st-hfﬁrst-het 1} agane@ag@ﬁem s&sbséﬁﬂ%ad&md
E/ghé@qjtﬁ]%{hel ays. del | v confirmation to the

f fft@épﬁ%e GWetirpe apapprapriate error to
fthe SMSGM&ahrt of the short nessage transfer to the

IYE? he SGS . > appropriate error
i mat i of | A 8 H0 5 failure report. Wen.

" {e@s8] vi ng %mwcﬁaiv@ﬁ?g IaQsIhof'H ﬁﬁ%shb@ T Rdm I SMSTMSC/SMs-

TG, 104 lm e i PeSeage u e S rermivescibusher meptage

'H&tmma&d,tzhen%ﬁd)mmatai@i Ehd SGSNN08HERirne ihd ;sb 1ofriME Nérﬂ)r

a|I Nno errors are detecte y  SGS
Wéﬁe%'ﬁ@ﬁéﬁﬂli dailuse repowbry  avail abl e in
t[mB‘?MS Vi aﬁ&m&%ﬁ&b déte&3@ by st 4N qoéﬁhhmfos transfers

halea otifies the HLR of M5 beil ng
FE%@FP&EP’@S% ﬁt?ﬁ‘ée N. [00401 When there is
A0033NgOi nmrﬁhﬁvhfg&fb%ﬁﬁfmit%ﬂﬂﬁﬁtﬁﬂ%m@és gé ﬂ%ce@%ﬁlyb
the SGSN has the option to st

d t MT- SNV
I ID%ﬂf’lﬁ 196 relays the rdeh‘aergwepﬁrn@#w wﬁhq:ﬁM&ﬁMSﬁ‘em a

- abm&é@ repofR WhierauRalpd il xfeipﬁ% bf ﬁa%fshﬂﬁ%ésgag%%’zﬁbsféﬁo

3_8 g%qglgﬂ% The maxinumtinme that a nessa

3 & SRS}t repigrns. the spprappeterarrerckatersiabipnfio the HMS-
SEEBC 10a FERRORDoHD WhEn RIVEVIEYRQotiERod BEmRe MS that it has
memory available {o receive one or more short messages, if errors are detected by
the SGEN 108, it returns the appropriate error information to the MS in a failure
report. ifno erroxs are detected by SGSN 106 it notifies the HLR 104 of memory

.available in the MS via the SGSN.

[0039] When the MS becomes reachable again it notifies the HLR of MS
being reachable via the SGSN.
[0040] When there is an ongoing MT-SMS transfer to the MS, or other busy

condition for MT-SMS, the SGSN has the option to store the TPDU ina queue for
a short time (which must be shorter than the supervision timer defined in 3GPP
T5 29.002 [15]). The maximum time that a message may be queued is related to
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beconmes avail able for MI-SMsS transfer, the stored
TPDUs are delivered to the M on a first-in first-out
basis. If a nmessage is not successfully transferred to
the MS within the permtted tinme, the SGSN returns an
appropriate error to the SVM5-GVSC. [0041] (B)

Requi rement for Mbile-Oiginating Short Messages
[0042] (i) Functionality of MSC of MSC/ VLR 108 [0043]
When receiving a short message TPDU fromthe M, the
MSC receives the short nessage TPDU, retrieves

thef perisittedbdeldy fointhd8GSNRo réspond td theSMEIGMEE! Widndhe MS

bEBreR oAby e AR Roher s oh e U8 SR At e

MSon\d fRsi-byBaitiogtbdsg If mesmigh ismot shaesstilllyn@hnsferred to the

Gl oo nepufsnd Pk, b, SESHY Bl A SmeR e SPon o the

dRC.gRIS@. ns the appropriate error |nfornat|on to the
I olcated by

i a f- J . ; LI
R’B&l LR & rements, ging AHEESERaEe8 0044]
- [do4gpr anmet cﬁoh fE)i‘MSGoﬂMSC 1@ urns tPe
pI‘OpI‘I error_ln OF tion t In
f@ %& 9SFIENg B Fh P&sgag&r "e‘lt"f’gluﬁ{gm ‘i]ﬁng MSC
fécéi%é %%hbﬂene% ATFIG SR e Reve St tiol EronlMhe WSS Wil as
SMS- GVBC/ SVS- | C 102 Note that the functlonallt

BraMSISEhEof @n@éﬁ AR, Fhen spppADEinke: eELeT pRformatiopsdh e(rt:ﬂ@wsfl

Wisloriagish \hdid tﬁ@%ﬂeﬁ%ﬁm@a‘d By $heSVIOR tinvB3Big A58y {HeORbbile
. the SNl T WEC, the IS reﬁfon3|ble for relaying

ﬁhﬂélonegfcﬁeachablfi%w U@bs]us? mtheglesfngamreduye.olf errors
%&%@w&%ﬁ@@@:&é&é&q&Qﬁprdp@ﬁ@&n&h%meéﬁmco

rece|V|ng short nessage TPDU from the MSC or
Some fme Teperéi JEBO TS ptsy indigedethe theoLR, the MSC

theeM
_ﬁ%@gﬁg pgiGmResessary, a link with the
resse

SC and transfers the short nmessage TPDU to

{(Wérisc i 1 If napemetent azednqorregs theMSCowisups thie approppiote error
RESAGIRRG thE M PR fopdiS Hipar fmBh fB8FLAN Gl A0

ore timer explres, C address’' | s

Méfa| transfars othenehenpwmessage | BERU: ke mepﬁMiS MMﬁﬁe of ISIS-
BMRYEMS- VMBS J RRONotd thafihs AblcBbLdityof the BRE-FRRISE may be

message i s not received fromthe SC before a tiner

anplemenieddy the M§(&@ SC address is -14

{0045) When receiving the report of the short message from the
- SMS/IWMSC, the MSC is responsible for relaying the report to the MS.
1 [0046) (il)_Functionality of SMS-TWMSC of SMS-GMSC/SMS-TWMSC 102

10047} When receiving a short message TPDU from the MSC or SGSN, the
SMS-TWMSC 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 if the SC address is
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invalid, the SM5-1W/SC returns the appropriate error
information to the MSC or SGSN in a failure report.
The value of the tiner is dependent on the protoco
between the SC and the SM5S-1WVSC. [0049] (iii)
Functionality of SGSN 106 [ 00501 \Wen receiving a
short nmessage TPDU fromthe M5, SGSN 106 receives the
short nessage TPDU and i nspects the RP-DA paraneter.

If paranmeters are incorrect the SGSN transfers the

shorI %@ﬁgﬁ P to th SN&%&F?V%% rece| Vi n%{sc
toh SGOEEN dQfinFeicpyst. ThE vaﬁmrthetd}seﬂ\i@deﬁma oz( % gﬁb\@eol

:b%eg':tﬁ t| onal.i Mel ated To Alerting [0052] n
5 HLR, the SMS-1WHBC of SMsS-
([Mi@jSMS- Klmaﬁ&dl&ﬁ@mtlbe swtching center (SO
%ﬂ%ﬂf gﬁnerat es -SC, and transfers the
ert - Qnorﬁt"ﬁ’@‘%@ shqrt mrﬁésm BilaVfvemithe MR tSGSN 106
fielyen hBohoROiiAaOTPIO! i) ighals3 5, HPANR Sclabbior. 16
PREBATaESare insprerst thmBGHtiransfers dhe ahwzssnes{smwnm)to the
SIME-IWHESC, 20 eHBREdiBink ‘iﬁé‘l-é}ﬁ{-te 3 ﬁg‘rﬁé&%&ﬁ Inesd: esfrom the SMS-

procedure i ncl udes transf ort ne

the SEGISN 190G ralassdhecenort theSMS; and returnl ng a
rrﬁmrt t o (GhanEIwHRR RGda T bl Message

transfer attenp l e

$958] nat em@mer@nngm adert frooc B HER| thel SMEIWMSC of SMS-
he SC

SIS DM S0P op RS AL cbifer B0} S OR; Fserates

paRH-Alegt-SChan the RisAlert-SQte miC. rmssc aidress is

hoeraiE th. (9{ nfhrBlef Bhtion Ritskdy ocedur e incl udes the
na

&)erau 0 sequences necessary for an HEAR or a VLR
1P68hi t i afld ; 8 specific SC,

toos T 2?3*?“&%%%‘%@%5%%&#3@@%@%232?2{ ons
W96l red for tHe Photimesagoindile tBhoitatéd(SMIET). This
R e R T
Hea MS: and wetoriivgalreport to erB0; ctrtaimdng theorestih of tHequesaiige
Bahn i) h&@ﬁp{?nd paraneters during the short

[0056] 2) Short message mobile originated (SM-MO). - This
procedure includes transferring a short message from the MS to the SC; and
returning a report to the MS, containing the result of the message fransfer
attempi.

[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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-15 nmessage transfer between the SC and the MS. Both
the nobile termnated (MI) and the nobile originated
(MO cases are covered. [0059] Refer nowto FIG 2,
which is a data structure diagramsetting forth an
illustrative related art SMS delivery nechani smover a
GPRS and GSM equi pped network. The entities involved
in SM5 delivery include Short Message Service Center
(SM SC) 100, SMs-GVBC SMs- 1 WWBC 102, HEAR 204,
M5C/ SGSN 206, VLR 208, and M5 220. SM SC 100,

Hat¥vben thd 82 andite MSR BHEH thdhbbiletprainated (MT)

Sh&s@@féﬁ‘!&
fhe. c ondi n nt ties showmn in FIG
Pb‘%&‘%"ﬁ'@“@é%ﬂ“@% foved-saN 206 (FIG 2)
l[eom]al 00 Risfer rbw SoBBY. 4, MhicH is bldata dtrudlaARtid@dn fetting 13th
naj ogous to HLR 04 of FIG and VLRE%OS (FIG

z-m trative getated ¢ (S deliyesy mpgoh; Riyand GSM-

by OR4 exditicROmaiived! &é}ﬂae? &
c(:egnir;?gg% %algt“t’dgﬁ‘a s%% te VEC/ S,Gsdli\lsmvg3 an %MIuElstS %gl?%eglsz/ie

ineTvises Cantarn M-S p190¢ ﬁhéﬁ-@lﬂ%gﬁl‘ésﬂ% K192

emse/sdmgbes oAlR ST, hﬂdmsfﬂwosﬁné-%@m s sdvmsc
several PLM\s and also to several GSNS SM SC

» pad Hid, 204 EIG P ere identica to the mwon@ae gnfiges shown in

ity qr wMEre%; §hé BESNIporbith AMVBCHESRWIRAFIG. 1) i aﬁbl s o
[nl gu éef&‘entlfl es  SMSC 100 to a particular

Iant, HIR 204Fdg: 2) e |aaﬂloapa@#0am:8f10ﬁof FEG 1 jpad
Aot EOWQ?IS £l gu@gab thé %ﬂéﬁrﬁ@ﬂ PMStPeNRA0s B, 1).

rressage IS conveyed from S

t6- AphoysBM-S¢ 10Q wpeﬁe@m&ﬁm@%MSS{S(wN

:égﬁtalﬁﬁfﬁl % mat | on§¥§oglrin'}{%l!|/€éJ 10 haﬁ(?g:%gﬁg ‘M‘ILI Qf;a

nﬂgﬁﬁﬁ ona
swneticab magtaenSHHIE 480y h@rwmteiMWeai@dﬂﬁegs@ngbo to

) &%ﬁ*’éﬁg g S U P

(Bay4 qrrMT A&8 E8&e 101y awE- 184 numbersibiameabamBiquglyidentiies

NG, A0 @ BIHERREPERNIEC 102 knows the addf ess of
tlf@61 appr dpmisnant iy dagNlovw GiagsamddHIG i2e thepshoripmRssage
Nl axdRoatp bR iy S g S SRRTet oS 8c 080
IS APIBSHEM I WMRE 10 81).0An vBspRRse m)receipé obNE SHBHEMS-
%@C/SMS-IWMSC 102 requests retrieval of routing informatton from HLR 104
(52), and opticnally sends an acknowledgement or not acknowledged message
(ACK/NAK) back to SM-SC 100 (S3). HLR 104 responds by sending an
MSC/SGSN address to SMS-GMSC/SMS-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-TWMSC 102 knows the address of the
“appropriate MSC/SGSN 208 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).

_b.
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from VLR 208 (S7), and then forwards the SM5 nessage

to that M5 220 (88). -16 M5 220 then sends an

acknow edgnent or not acknow edged nmessage (ACK/ NAK)
back to MSC/ SGSN 206 (S9). MsSClI SGSN 206 sends the

ACK/ NAK nessage to SMs- GWSC/ SMs- | WWBC 102 (S10)

which, in turn, relays the ACK/ NAK nessage back to

SM SC 100 (S11). In the case of an error, an error
nmessage i s sent from MsSC/ SGSN 206 to o
SM5- GvBC/ SM5- 1 WMSC 102 (S12), and thence, from

M- ERBAIeRGSs¢ndsSen 18dnbwledinett 160 noiSkdkmovledzd] nfdséage

AR Ao MELCRN S GST RIC Alty 0 Sdnak e acKpuAK
amERRge 4n oﬁrmnﬁtaqs{n@mmmz (issmh @g:bd_hh hea A AL relaajzsnthe
AT Al Bk 4 iSSP 15 R e SR
messagm stB@ovit MSCERISIBASS th BMS-GIMERMSM¥AIWMSU 105@12; Bnd
Dnte 55 SisTilistRAR iits¢ fod sfiC BBEL Y o) 1y
e o e A e et IR et o (H RN
EETESIE ’%ﬁ%ﬁﬂ%@%&f’ﬁ% R L M R e
fthe | AJGh lml\ltéﬂgggg rmg ?Iﬁﬁtlefﬁﬁﬁblvbdf u.té W%%Qtd? ?ﬁagm\éﬁdﬂ&@lms
(0 P aiien siskem O g 308 asaped Msvre 108, s 112,
s R T 6 M il o
SEPRRR B & whetar MY P20 TRE mesprrossmnt to b A0paigT 120
f FOG] 1. YTHaag it Rced Q6 RGN HABMESARADIS okA J‘ﬁaﬁ? to
Sl GG R R IR AT TR, Sﬁsgééiyfgrsééa@geers
ot e L U e Pl
Almasion, Chrare oo o et o G5 dhoamelfbat
lr.dﬁﬂ;thIqudeEMhﬁ the%@ansé?hqmvfmnslﬁﬁd @ﬂanmwemed%@ ptichal

of servic 1§') The Area 1pararreter I's derived from

Faraoeters, pHonky pargmefer. such
l[om@ﬂ mat i @GSNl@G/ﬁkﬁoiﬁbﬁ)thBBS%I{:fl& hﬁ%@tﬂa‘g&gm quest to BSS

_ qéo(h on received from Area 1 ndicate
G e oot PSS GPRS mEpto (B9 erupst do de
BSS @rGh MRS ShatifclMbs sYaRord MBbf 128 %n@&ﬁiy}ﬁ!mh@c%ﬁ{ Gmst,
re inclyded . if . r celvedfromthe 't Channe
NEmaRG Ty doeienl gl {Flghalt NER\tsmporgrzrmobile] swbagriber
Gaetitg| (MY Sfi-eﬁ&?jlﬂrﬁﬁhpﬁeé&éﬂ' £RA/bD Guatith o bdrv {8 9§6K). The
a | n iS.i u
p ameterqs denved 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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by SGSN 106. QoS indicates the priority of this Paging
Request relative to other Paging Request nessages
buffered in BSS 112. If the |ocation area where the M5
-17 was | ast known to be | ocated has an associ ated

null routing area, then the SGSN 106 sends an

addi tional BSSGP Pagi ng Request nessage to each BSS
serving the null routing area. [0065] BSS 112

transl ates the i ncom ng BSSGP Pagi ng Request nessage
into one Radi o Pagi ng Request nessage per cell. If a
el lastiledwidd belotftedhiCen Associaied nglledutiny dres, then the SGSN

Ferens T LSRG oEnaie et srgr e tp Chp DO sine the

RADkntiag SR, W t hout stopplng possi bl e out goi ng

ﬂﬁé oy antﬁ&%ﬁ’@f %éﬂﬁ& F o he%@ls%aﬁkﬁqgsslmlﬁpgz Hspagmessage

Ghandel Rd}ﬁﬁld@ﬂg 308 essaR Péﬁeﬂpﬁfé}ﬁﬂicﬁtﬁ rRadsib résburce is
chann;% ’5P§§§ ﬁgfed ce [ 0066] Rsspon3|ve tq
BEREReD iy i traptrelis ong,Pamng fequ

3PMSE SN IMSE @ﬁhnﬁqﬂééﬂbﬂpﬁ@éb‘&%@ﬂﬁ s 24diTRERuERASN), without
nmessage to_BSS 112 112 resBonds to_the SABM

Passiblebgaing dp F’Q‘ﬁﬁfeF‘ile‘ thedidc SeoBPy 12 pages
a6 Ms witkBhe ﬁagh@sﬁ (VERUBET Jrqm%ﬁﬂrﬁef-ﬁgecfeﬁﬂneséa%e
cases where .2 is both I M5l and GPRS-attached in
anphgrepoRriabacingshappel ipgach addrﬁ*@ednst/ VLR execut es
g@@se]g f OfRéa?&&wetto B PR W HEUICES pakfhgTEpbsl 5 MS 320,

pon  receip

of a Pagi ng Request nessage for
IYIPB 330 senrds a gat agynchrapops ABé\%éeesseage tce8§8 Ad2
.t(94$ *B@ 1 ﬂ%ﬁﬁhdm%e Qﬂﬁm%aé&bﬁéé‘ﬁ

I'ow standard, well -kriown rocedures for

wag#rﬁb)%@ﬁ?&? ormeglieirenness saMSC/VIRNA § )elawegwml\)is

1133‘9%%%& Resp%#sagﬁ%agis%l)g [ stge;dtikt 0 tﬂimﬁéI the

B SV execates pagingdor pingiiby caEdces ViR SGSPNOBR | Upon
prio tdg\(r&}@ %l?)gsslg%ﬁﬁ?%{:rb{gﬁr e ove% g%gzodmay
@Smt éetaspprd Resti aindgpwiyeant| g 'suclp mpbef@@n,ufée MS will

T et A “ﬁiﬁbﬁﬁ*’é‘@%’%@ﬁ“ﬁﬁ*&f* I SRR,
Aognediate agrignment) po epatified in MOS80 Whenmesreived algBSS
Jane rPAARE KeSpalts Plesedts 5%‘%’;#5?‘2?‘2 AWiefoh BfpH U
mginm_naqunmlmevm TVSI

[0067] Refer now to FIG. 4, a data structure diagram of a prior art CS
(GSM) paging procedure over a GPRS and GSM-equipped network using the "In"
protocol is shown. The entities involved in In-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
intexface. If Location Information is not included, 3G-SGSN 406 pages MS 420in
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Channel Needed, Priority, and/or Location |Information.
If VLR TMSI is not included, the IMSI is used instead
of the TMSI as a paging address at the radio

interface. If Location Information is not included,

3G SGSN 406 pages Ms 420 in -18 all cells served by
MSC/ VLR 408 and 3G SGSN 406, unl ess 3G SGSN has
reliable informati on about the |ocation of M 420.

[ 0068) 3G SGSN 406 responds to the page by sending a
radi o access network application part (RANAP) pagi ng
radks sellpesdroed: by IMBEILER HO8 \wdk3G-HESY 206 MHRNSBHIESN has

8 T d Il of
R Bdntg HiGetion B Mol iaS 4501900 20 0 Sor e’
r[eo@a)r k ( (H(B—SGBNEWBB rédpdhﬁs?lw [the I'Bht@e ‘bt}ﬁsehﬂwﬂsig %gzﬁdiol \§ceess

al a r in or cal cul at e e
I&?NEWW% O%rﬂﬁ‘ﬂt éﬂ%éﬁ’g inaging, gressage donenchy padiqmetwork
Eu&yspeaﬁ RNSPA19 (52). i) RERAPIY agiﬂgmésag&ﬁesbm@s Sl r all of

araneter indica area I n

\I)éﬁ M_R 408. The Ar SD
¢ Cpllopne; Dirsmmetersi, ST ARMST, Ares., Bpd pave retwoklCN Tagmmain

{Th@ichor.s RME 4 20RLEIEs iHd IMEISERRNAAS iR brddrito RRlciE the MS
formation is available, fromthe Location

(430 SPEINE EFAUP, 08 b0 dslembith KhouRREeIL VS 458, T TMSE parameter s
Mﬁ&ﬁ]@iﬁbf&bﬁé& AEMMSB/VISOIRE. "TH S o8 pabrthetiel i&dﬁ‘t&%e

t he pagin sage and, in_the present scenario,

ek Th ¥ "pagpdandicy ed [edibieD Froop the MS’s MM
b6kl 3@sesﬁamtsaﬂ HRRARE tnfbBs é%gﬁ Emla%% respoL%cauon

t(i%trb%%t Osé\%ta&hed ECSE servi c%@g mgm indiggeywhich
demal0f08 &P ihAdta ﬂh%%%gﬁ%%&&%& ﬂ&%?pfgﬂntt 5&5@3 it

Direct Transfer nessa refer

zauist be selglo "G5T by 3@+ $#06.The ON Donmin Indicator is
Sm{esr?’ ?ecgﬂpggr}g%e‘iﬁg@iz g%ﬁ%tglﬂ-%sgg%gsponse massag%d
(Skeerice (§30 MF¥Qapsnonids fathissBanes sudeeturis MB@INE iespfiSe

(SO 08 TS ERIATE b e e

weferi 4ogGEN Pﬁlﬁlaﬂlds?tqf%?laﬁe??vlpfor anorardetGBRS The CN Domain
R O v o MRE DB herBl AR Il Mgyt
R 4t thed apjmg Sgsagdirsersdu an BANABISMiS 2IF méssage
ST 081 05616y AR B .,
{W0%he pr E¥@s Hrand aredga SQ'uctm‘p diigeimslsetting farthoitlobtrative
prior art GPRS network-initiated service request procedures. The entities
- involved in the procedures of FIGs. 5 and 6 include MS 520, SGSN 506, HLR
504, and GGSN 522. In addition, the procedure of FIG. 6 employs a radic
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 6522 then sends a PDU
motification request to SGSN 506 (S3). SGSN 506 responds to the PDU
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protocol data unit (PDP PDU) is received at GGSN 522
(Si). GGSN 522 sends routing information for GPRS to
HLR 504 (S2). HLR 504 sends an acknow edgnent mnessage
back to GGSN 522. GGSN 522 then sends a PDU
notification request to SGSN 506 (S3). SGSN 506
responds to the PDU -19 notification request by
sending a PDU notification response back to GGSN 522
(S3A). SGSN 506 then requests packet data protocol

(PDP) context activation from M5 520 (94). Ms 520 and
Gictil cii2éh tdqaestdiygeg@iniga E})Umatxﬁeaﬁ@@espmb ibaekt 100BGSN 522

SPOEF SCRN el obisaepns B Bl @) Sebefatlvation

rfﬂﬁﬁlmsﬁza (sawn M$ IszpaiﬁdeﬂGsmmsﬁenPaEga@eﬁhea(PDP context
Jvation, , User Data) for an M5 in packet

rﬁ‘i"?'i“f‘&ﬁ"??ﬁ‘f%% t - IDLE (PMM |IDLE) state (Sl),

J03/2) 506 SEitH Sespoobly the procdard of (BAB, twheh BGIMBEG ) (in this

e s gh bR el ShbE (asr b Setvbhapen,

MTEMS, U mﬁ)mfmm agh&! gﬁﬁm? AHeh WS - slétgm SRMM-
or

Qgéﬁc s a dovvnllnk PDP
‘ﬁi% tate ( §96psends spésmmuesst%ﬁ %@%Mﬁé%o asms
E9C B2 (msmaspa@n&&a:ﬁmn tﬁéé’emms Wt preedduldyin MS

sen g g nessage to the Ms. Q0.establishes
g"ﬁé The AYR: ﬁ@?ﬂ%ﬁﬁweﬁh@wﬁ@wr%es aptollows B, JGPN

@‘éetr@@eﬁéésfa dowinlinkSPDP HIN0 foH MEH20Saier the MS W RSPMM-IDLE

procedure caontinues_when M5 520 sends_a_ _Service
REfeeNexhe GSNRI0Eends 2 prginamesage toRNE 632 CBNRG]dogges MS

- 52950 Serditd W %@ﬁ%sﬁge%rtﬁe s! hasimb! Qhihes an RRC

par aneters: routing area identification

(crampactiop infadhe RAE 612 spnecxisiafeCY ardig(S3ePh)ser vi ce
e The 1900 Mirfie TUffst PAIcBIERE LonBRES Thes M@ 826 %%Jhga

response (PR). The Service Request Is carried over
Seaviee

Reqyiest Hessaseddd) ty SGI 596. b SexviceReguest message mcbrdes
toa8 o YndrBlof tﬁeaﬁﬁowﬂlg ﬁd?ﬁm@t%%PPlT‘MSI %uth@ IR3SagRificAtion

this point, SGSN 5 Ber orm an aut hentication

$RADecinher keswmey%nmab% &SN, mm@nmﬁa‘m
JRAWRh LK p&m%e 5@.&11&5&@@)051@9([@{&» %Sﬁiarh@@mﬁués

ést abl i shient does not

REe Aoradiqdiydk § r@cﬁrﬁ RRE Digack 'vmqs@nn@ssm asWsyer %@an@ce in
IHERANRE TAfiH MSGnasau | Y (AR SEEN!568 m) perform an

[0074] 1f resources for the contexts are

eashantisptiom prpcedsmgNSEOY 6)8ig gble to ascertain whether the downlink
packet 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) Ifresources 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 (FEIDs), QoS Profile(s), and SGSN IP Address(es)). RNC 612 sends a
Radio Bearer Setup message (S6B), including one or more RAB ID(s), to MS 520.
MS 520 responds to the Radio Bearer Setup message by returning a Radio-
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an RAB Assignnent Request (SBA) to RNC 612. The RAB
Assi gnnent Request includes one or nore of the

foll owi ng paraneters: (RAB ID(s), tunnel endpoint
identifiers (TEIDs), QS Profile(s), and SGSN I P
Address(es)). RNC 612 sends a Radio Bearer Setup
nmessage (S6B), including one or nore RAB ID(s), to M5
520. MsS 520 responds to the Radi o Bearer Set up.
nmessage by returning a Radio 20 Bearer Setup Conplete
nmessage to RNC 612 (S6C). RNC 612 sends an RAB

. PR BBt @@ﬁﬁ@f@@ﬁ@éﬁﬂ%@@ﬁ ‘in{é@rﬁ- R

to i ndicate that
tefmend, %e%wp@n% ty BGENeE06(S61)cinf ader taiidicatd Bt

Lfg"é:”mé : n@RNO ool RO TRE08 S B haf R ihplerhios ana

tedhatieadionreess beanersarefestabbishel hedwo@gRNC 612 and

Eggr ess( es&%@ﬁmﬁ?} : "%&%i‘#‘“@ lj’,ngg’rgnmgf the following

s SEID6: agd RNE ﬂiPakddm&e))J ndi cating

jthe r r apnot r0VI ded
(I?tgéﬁ exar%pgi B% naxi %u%j?éﬁé‘gbf“@ EE‘FFPW? e5%ag yfith a
&tage| mgh@)nngt theat tBEShpEatd QS meflk(®) ARWoRAB provided g‘or

-éff%? e or pro T(egg&%%ﬁgg le%'f'n‘?%ﬁ%fh’g‘r&%m %0

: aﬁyi a a%w MB Aasgmhmt Regoet message k;pélnﬁriﬂgaa MEBHRR GoS proﬁle

dfeﬁ P! M EptsE g B B, o mangndin ki
theiew @w pmﬁle.'mme ﬂéiﬁrmmeﬂi,l dré phpeninBiddn dégeﬁ@e?ﬁh For each

520 GGSN 522
N?%Jt{nee Rew new?) P@ur%ﬁﬁﬁg gﬂlﬁ" ee ﬁﬁ@mmltl&tesaPDP
emmmﬂmaagoﬁmmmaxt 1523 of the nom
oug

bR Qos B orhée”eﬁa%?x?q@qééﬁéw S IO

bragsmiis tvedovanladd pasker(Sget work there is a [ ack of

BETO; cos AHETE S brisarheh abiRg tootiiven SHES:Apd TMS
HeRET bvdy U ARIar [ROWék iHee IiH 89848t of By ?.g#nka%]d] hethods for

17585 Sl e beteon el o6 SMRARGRNES pogiv, cmea VLAY ¢

3GPP devices by encapsulating data in EP fornat
pﬁ,; re delivery to the WLAN. In a first enbodi ment of
i nvention (direct SMEUMMABYy with optional WAG),

i LBl il o

pled to one or more 3GPP devices
by encapsulating data in IP format before delivery to the WLAN. In a first
embodiment of the invention (direct SMS delivery with optional WAG), the data-
based service is SMS and particularly UMTS/CDMA based SMS. Up(;n receipt of
an SMS message, routing information pertaining to the message is retrieved. A
PDGW address for the SMS message is identified. The SMS messageis then sent
to this identified PDGW address. The PDGW identifies the WLAN UE to which
the SMS is to be delivered, and reformats the SMS message into IP format (text
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an SM5 nmessage, routing information pertaining to the
nmessage is retrieved. A PDGW address for the SMS
nmessage is identified. The SM5 nessage is then sent
to this identified PDGWN address. The PDGWi dentifies
the WLAN UE to which the SM5 is to be delivered, and
reformats the SM5 nessage into |P format (text 21 or
encapsul ation) so that the nessage is ready for
delivery to the identified WANUE. [0079] A second
enbodl ment of the invention may be referred to as

"ol eeepsulghiBnlisl thabtlie wdsfagenis deady YoM sliveryPRNtheGaAGk REed

routing information pertaining to

owlg,m nmessage,
t he ne?ggge is retrieved. A WAG address for the SM5
n§9%8lge i sAisdmnt iefbedimenbof thYEvaRESA Gfiyibs riBARA BER “ahct

@ﬁ@ggt if.1,ed Vﬁ%fy%s ;he V\AG I dent %!@g;@{?&m

bafqi-aiatmalpettanﬂmgdtottheniééﬁgé af RuARed, wméMEMM%ﬁe SMS

sul.ation) so that-

{
B s 0Bh B, 6 B g s thancsent as s Msitod A
notO f!;ﬂle n sed ISI\/S de?%%}{e‘fg/ﬁl\?\niﬁtgm fop?‘fﬂl& s
BessR00 s PdeBea i, apts dho EMSmestage info IP

ﬂmtsmt b&«us&p@mmm 50 fmﬁe w@hﬂeesag eds ﬁg‘gy -d ivery to the

agei sretrieved, ess
gf?é"’f@s identified. The SM5 massage is then

$E080] t O tmﬂniddﬁiﬂoﬂ of iR
tﬁ@é fies the V\LAanhUser Equi p{r:rlegﬁt E@Whg\)éased
@éver%‘ﬂ% optional WAG'- é@owlnmﬁm%éstmesdgeat an SMS-

BOMSO/sS - TWividd) lﬁﬂﬁnﬁﬂﬁﬁ =NE essage.
fl(;{wg) PDG reforrra?g t he Sl\/B‘B ssage BB RaT

TG gidresrtop the SMSgngssage istidentified., n'ﬂssags hessageithen
baf getiy eaéhnﬁmepﬁ@%\@{%% SeRdspiRa iﬁ S ARIRLAN User

Upon ‘recel pt

otification to th
ﬁggg%@tﬁg qhothe SHES mebragolis\bo sdeliveredl, and notifies the User

re %Sgtggﬂ%r%}sqag%knové&%ﬁ%%shﬁge e bﬁ}%gﬁgﬁ’fﬁﬂw

Mﬁﬁ@g&q intq Eefomat\{teﬂum enwmaﬂmn sé DRRIHE hfestd)R is
Sy g Orb Dot B Y o S S5 SL i
‘Eg.@,l%ng}nong@pgigt efithe SIS neessagd noRAcADa, (e WIANGEAMNSs an
acknowledgment message (ACK) to the PDG. ‘The PDG responds to the
acknowledgment message by sending the SMS message to the WLAN, The
WLAN then transmits the SMS message to the previously 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 Usger 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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[ 00811 When the WLAN receives the SMS recei pt nessage
fromthe User Equipnent, the WLAN generates a
delivery report and sends the delivery report to the
PDG The PDG exam nes the delivery report. to
ascertain whether or not the SWnessage was
successfully delivered to the User Equipnent. If so,
the PDG sends an acknow edgnent nessage (ACK) to the
SMS- GVBC/ SMS- I WWBC  and, if not, the PDG sends a

NQ; nt pessage (NAK) to the SM5- -22

&z@@%@%&%&%ﬁ UbloRn Fersint s the ACTE oAAT masige, the SMS-
BOSMS-IWNE Grodadiel SNEHMRS. Bagelivery .,

M@d sends the dellvery rg o?a[Ill to &istﬁ d

( fourth enbodi rrent of the invention is

--rﬁm@g} ed tﬁﬁﬁrth del.i eryvm t.h
on recel pt g@%ﬁ%ﬁ%&%’é& tifigation-

gﬁ/ﬁ‘%@@% mmmmgnm@r dIpaxi neoﬁpmhgm 5 BidsdnPe at

‘»_twsm@mfg ddr e S. tor t he SMS
sage i S | dgtnt | él eg @ g%ﬁi% R Hesgage is
- Pbdevede ﬁtWﬁ‘%ﬁid}%f@dhaSyﬁméﬁsegéﬁAﬂmiﬂeﬂf TR6SM¥message

\%q%g?oe%% ﬁ%@ﬁ%lt‘f?& 25 8 @gﬁ%ﬁ?ﬁéﬁ%ﬁ o tOUSBI‘

wippaatfop which thed S nysSigs zmaﬁagfﬁvez%a CanWBtifies the User
<SR e int ormat (text or
en C‘gﬁiﬁ t%ﬁ)% Bpp O ui{ Heoming SMS messagoe 3&9 WA reformats
o nesspge m@&fhﬂmti(ﬁlm%r aﬁe;ﬁ)ss%%gta% the age is
on receipt o e
rresds);igg ere}%?g? Oﬂ% i ONn d/%brﬁ? W&i\i’% %Wﬂge notification to the
Mwl Enmmmmsmg sMsx%)ssgg@ dobigicY WG, qmsﬁ
sendl ng ads, an

SI\/IS megé%e t0 C%ﬁ#’ %Ssagewgﬁmmmstthdhe

srsowledmgmtimessage W@éh@ihE'the IS bk el &{

, o) ei of the SMS massage
Equi prrﬁ\"l%l Sgﬁs&n %ﬁ %r’%‘@éﬁ %&%ag@m@lyt i@nﬂﬁﬂd\IUser
Wmmm Wpbh readpl ofthe SMS SMG: A8 CRIcbser rERRANE; RS

ui V\LAN generat es a
r epor org?e Btn%gssgggg%&ﬁ When theNHAN ltegestej:hms i'a&apt
NiBage lﬁa;mtﬁel‘ﬂséi@ Wh, ﬁﬂaCWi,Aﬁ\P
SAE LV Shit; BRONI AN eiulfutep.a delivery rpppst and

| %%&B’a’r H@Ws@hemg@aws thiedelivaybastirtithe

mmc M&dﬁé\%ﬁ@%ﬂ ¢
with opti onal WAG' rec tﬁggeliwmmﬂm

t?.ﬁ'ﬁ%%ﬁ% encapsul at ed

{00831 = A fifth embodiment of the invention is termed "WLAN-originated

- SMS delivery with optional WAG", A WLAN receives an incoming encapsulated
- SMS message from User Equipment (UE) and forwards the encapsulated SMS

message to a PDG. The SMS message is encapsulated in IP format. The PDG
decapsulates and reformats the SMS message from IP format into a standard
SMS format. The standard format SMS mesgage is then sent to an SMS-TWMSC.
The SMS-TWMSC examines the SMS message and forwards the message to an
SM-SC. Inresponse to receipt of the SMS message, the SM-SC sends a delivery

- Teport to the SMS-TWMSC. The SMS-IWMSC sends the delivery report to the
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SM5 nmessage from User Equi pnent (UE) and forwards the
encapsul ated SMs nessage to a PDG The SMS nessage is
encapsulated in IP format. The PDG decapsul ates and
reformats the SM5S nessage fromIP format into a
standard SMS format. The standard format SMS nessage
is then sent to an SM5-JWBC. The SMs- 1 WMSC exam nes
the SM5 nessage and forwards the nessage to an SM SC.
In response to receipt of the SM5 nessage, the SM SC
sends a delivery report to the SM5-1WEC. The

SVEDG\aleEthe PIBrdldye tﬁeaelmw R thd WLAReE %%WLAN

a R rela ery report to.the
| F.ré%“‘?ﬁrﬁe ﬂ@ﬁéﬁ&%%%ea auipsespt whishy prepigusly sent the
tlmcajsmlatéhﬂm’fﬂéﬁsa emmousl y sent the
uI at t he WLAN. [0084 A sixth
rrent e‘”ﬁ?‘%ﬁﬁi‘@%ﬁ ?V%??ﬁe’éte Horigineated
SWSI edeliwefyy with hindeia WAMAG A Ay VES ;
| ncom Hglt?(g%ﬁsul at ed SMS rressaée fromNﬁEgrEAEqat% ﬁ?r%[[fmg
deesgage framc Hsen Ewmm%l%smg é'onmrdls the
V\éﬁa pitRtSIEMBRSEASLR th & WAQARSY IS
Temql‘gmlatg%?an?}?gfgﬁﬁats glhegﬁg% te‘i P
omat-pThe ecppgulatgs andweformntsis SMS mBSag?ElfmmIPformat

S o O RS AR SOy g

R He FaaslM§dWMSEexamiss. the SMwpamnge ahd forwards
| d d
:?ggﬁgs?gé i{o% sﬂ@cﬁﬁé e‘t@%%@ﬁ% Rese euL.h e Sh%c
Jesmfly a deli veixp%norc tpéhe SMEdWME. 'Bh@BMBdW(m s@icay.ne ddiRery
ety ES‘EEAM AN e
?‘%he)bdel I%ﬁ%ﬁ%&éﬁ% ol%e r 3 g\ﬁ_-AN
prieallpthe Felld-'réh:aﬁdévpmgmﬂdia@/& ?ﬁi&éﬂEqﬁ.itpxﬁehewhmh
1) L. en venti on
ooy 4y b RSBl LR AR RRe lant WA

provi des for th
0P8y ¢ - Mx@ndwnmmenmme iaviiidd prévilds bt ib® notification

& O R eb ST T S WEeR, * Sclflvinieouated torizser

Fraripment enémémrm 4 PIIGWed Goxnkm.mddmﬁs besRicAl WOANAUser

|Er¥f%géﬂ]&?t| on an(§ seﬁgg‘%%%t‘én ﬁib%ﬁgxﬁ?%ﬁ?négg%%&e@t&ﬁaﬂ
ipEming GSealioas MG ratheeesrmonﬂmuua& iffRhaiith addSends Bhis
- 6085 AR RRMAIL AT R B Koo Bl S St oo the FILR
sends a PDG'W address back to the MSC. The MSC then sends a Page message
‘to the PDGW address returned by the HLR. The Page message may, but need
-not, include a Mobile IP address. Upon receipt of the Page message, the PDGW
locates the WLAN/UE and notifies the WLAN by sending the WLAN a Page
Notification message. The WLAN alerts the User Equipment as to the existence
- of an incoming CS call, Ifthe 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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to the PDGWN address returned by the HER . The Page
nmessage may, but need not, include a Mbile IP
address. Upon recei pt of the Page nessage, the PDGW

| ocates the WLAN CJE and notifies the WL.AN by sendi ng
the WLAN a Page Notification nessage. The WEAN alerts
the User Equi pnent as to the existence of an incom ng
CScall. If the call is to be accepted at the User
Equi prent, the User Equi pnent sends an acceptance
message back to the WLAN. In turn, the W.AN sends an

SO0 AT oy A6 289 A BT M Sl o

&%"eﬂw RaﬁﬁMlﬁ%dml%SQﬂ%SC The MSG stops the paging
LANE
{:[glgsgg\s;:r a GER/I radi o |nterfmceperq%b@g?&liﬁsqur%lnﬁh&samn
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A

T RpRet B el ook FDEW. 0 CHRR MRS O Een Al yper

- dosmipmeeiaen R@%thmewwmbas@unmemn mlﬂera@&

| ?’%‘?Sﬁ%‘ng‘ﬁ* oS AR e P ron R et Bisfighian] porth s

ror droationdo seHAR. tThiresponmtd uﬁgmunﬁgﬁmimﬁﬁbﬂ, the LR
t he

Sindd FIRRAIBEES, bahled (18 GBAN., "ERe KO dbensrndara o

%ﬁ@aﬁorpmgssamttb fthe d?D(bW atisesgetirned by tli’@@slmd dhs DU

mwc%ﬁ& %(Seéc? d ncI 8‘5 ngt, I\}Bl\gﬁlf L‘C@E’Wé OHP"H

r@emt of thafPBHNdﬂﬁdatim feseage) the PISWdgiesdthe vﬁQ@NUE and

PRARGT S WEAN SRseRe e S il Nontseston tmegnen. e

mlwswﬂpmum Bauisném abh@ﬂﬁ?@ﬁdt@ﬁ&%fﬂimhﬁh@é)&tﬁq:ackefs

a from GPRS/ G, dat a- based servi ce.
?‘ﬁ §?’%@1§ Aetarhgispd e 8gTvicR &5 focderaccqnier] thser
Eheipoeat, &n;uumemuﬁﬂm sRNdR 68 SfbepiStce SSRGS bla% lﬁo ttRe

iSop o sl i A Sl 30 A TRl S

e 459 4 YIRSl

‘B’&%ﬁ Gﬁgﬁw Op BP%Y:&R? ﬁﬁ%ﬂ tharorepaats@llowrer pertion of the

AFRBIGBoned prickdurd 9874 GRRB/I Retiprdi ment -of the

L gl B e i o
TS bpsed¥erAf@ over a WLAN. A WLAN is coupled to User Equipment and

also to a PDGW. Communications between WLAN, User Equipment, and PDGW

are over standard IP-based links. Upon receipt of an incoming SIP call, a CSCF

retrieves mobile routing information and sends this routing information to an

HLR. 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 thg HLR. The SIP Notify message may, but need not,

include a Mobile IP address. Upon receipt of the SIP Notify méssage, 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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al so to a PDGW Conmuni cati.ons between W.AN, User
Equi pnrent, and PDGW are over standard EP-based |inks.

Upon receipt of an incomng SIP call, a CSCF
retrieves nobile routing informati on and sends this
routing information to an I|iLR 1In response to this

routing information, the HEIR sends a PDGW addr ess
back to the CSCF. The CSCF then sends an SIP Notify
nmessage to the PDGW address returned by the Ii,R The
SIP Notify nmessage may, but need not, include a

Mihéoneing BIRdaN € $5the SIP Rall @C@ibR e ctiptdd 8t PeR N0 H
nﬁ%%’ .the P | ocates the vﬁr\v UE and ér%ﬁ | é%ent,the
t

Ripentsen RocePtpRIeNnessans mcknjotthe WIAN s hyun, the
- THRLAKAMad ﬂt@ssld? R TERD ]
of an -26 ﬁg?rlrf ng. S gtoctglgllp. If° fﬁ?%sfg? gﬁ%ﬁ:&;&ﬁ Q{L‘égc}(
aLESpRes by Sending ) edgmayi message batk trthEGECEEtionally,
SeReIGsen bARGE FRSANR &ﬁ&%&&%@%ﬁ}%&d%{‘a 3G

t he AN sends an ACKnmessage to the
ré‘%‘ﬁ[ﬂﬁ' to the ACK nessage by sending an

aglosgM edyARBhtHES RGN khetlﬁvérﬁﬁfl d?SQ?#g% %IJmliXaﬁon of

the CSCF then repeats all or a portron o

af¥pdinsed perricas grerce WHAN 0 e WLANS B compladotoka UREOGRRAlsd\to a
t ppidw eahadi . 'Wi - DI QW for the
tgr m nat i on ‘iﬁ%o%?%%?g% Sser Vi%ﬁ%@%ﬁwm'
ib hased ltked Wpomregeiphed anlineomiog SIPREGY\A %BGEUGMM%S ﬁitogile
. . ke Loyuer I andar |.P- ase
I ]i%r;]uk§ .E Eﬂgonkllrng%egfl %E Kl E%‘gtg%ﬁ oﬁiﬁng;ﬁlaf‘, -dgagsponse
r ot thissputinginfprmations thé HERi sehdy aBRDIGW adecbss badstotthé SSCF.
r i i j n13lR ..In,r e,.to this
\PH RO 8L LA PR Bl bt fodnd PRI Sidnea et ek by
t et Upon repaipiCel bhe BHA a[ﬁﬁ'ﬂd meﬁsefgeE’ the \BDGWRERa8 The
twrrt t e . | on receipt
oPLANTUREN RS o AT Y Sordla i bR o AR e Siecage.
- VERNWUE Naaldrts dhe TiEess tolthe MN &lwfagriﬂcdiﬂin' & %ES!PMI\H&PF sip
. te S . erts the as to the
?ﬁ‘ﬁé}f Q’\rﬁ?ea o"‘%%g?%@&mtﬁﬁe @k@eg qn aqepplipuoampssage backite the
t\WLAY. alociewh ctheslWLADN sdrids: atSiIP 408 Gﬁlﬂﬁssaﬁmel %\Iﬂﬁmmvsﬁd € The
a t t . n turn, tnhe sends a
TG B% 1h Bl B 20O mtsoge By omaBir s A a0t Anetsage

thaek & the2OBCEK Optionally, thy CSORUHRE sendd Bhe?OP 596 OR 158880
t he CF. Optionally, the CSCF then sends the

back
grsa%@n&aw sage over a 3G network.
-{0089) Eleventh and twelfth embodiments provide two distinct alternative

mechanisms, L.e., SMS tunneling and SMS proxy, for protocols for the delivery of
SMS across the WLAN. As described, the invention is applicable to enhance the
LE.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 fext and voice messaging to a few mobile terminals operating in a
small geographic location utilizing an adhoc network principal having a simple
call control protocol at the application level and which provides very minimal
impact on existing systems and hardware since no infrastructure support is
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[0089) Eleventh and twel fth enbodi nents provide two
distinct alternative - ) nechanisns, i.e., SM
tunneling and SMS proxy, for protocols for the
delivery of SMS across the WLAN. As descri bed, the
invention is applicable to enhance the |.E EE
standard 802.11 in the context of UMIS and CDVA 2000;
nevertheless, the invention is applicable in other
scenarios as well. [0090] A thirteenth enbodi nent of
the present invention conprises providing text and

weedal mlswhﬂb mgsmg advémwgerm'bidsﬁng eéd]ﬁhﬁhgﬁ a6 BéqRizingorly a

oA DB RRIRER elbPE B By Hoploninlfi o SR tctmclosy
pnag, oo lexainpld) delppkd oat Bmmdotsh/ mwnmmmhar% @Eameﬁhmh
ver m ct..on e s .an ar re
Ehor S DM pud PRS0 bl it reli Rl G S gae i mode
VESM/GRRE ang VAODMA BoRc@iatoel vs{th BGPPatMggy and

requiring only a software-based solution for fast and
easy inplenentation. Existing technol ogy rmy for

qeeoIpl e, be bm@mnm@cammmmmm

orm s UMIS and_pr. rably maets 3G
qh@%érene né@gﬁﬂhﬂ?“ﬂﬁﬁleﬁﬁﬁ§d thadollowing

wmbraﬁplgf@baaﬁ@nwﬁéu anh%%heﬁﬂaﬁf
D_E CRI PTI ON OF THE DRAW S) 10 92] he invention

#he described referring to the foll ovm ng
fmmn es WIHGE i1 Bedsifteth £LANRAL Srchitecties]

phanureri c desi gpat.ions and wherein: 093] EI G1

s; it g pRckpisw ip the eomtext of a GHERimbEEM agpork.

I[00D4p et IB16;. 2k oCalith sBacbuRd QleRbart Weltid) REN Hplibe
context of a GPRS andSGSM network. [00941 Fi &h artSMS

deliveryiperbanioen ovea g @RS and GSY-porpredngiwpdy art sws

qedgsyery e @sSAaemesiretieRfiagith Mg
né%vvork 100951 FIG 3 is_a data structure agirglﬂo“lrtCS

D myeimgr procedyse joper 41FPRSsng M%&WW@E‘@&@P& the
QAVEh pRotc®IRS and GSM equi pped network using the A G
protocol éOO% FIG 4 is a data structure diagram
JU96 ng S Gh bis date sipuctas dipgrom seidgE forthreoprienars CS

QuSM HufaMe aRe "Tu"
grot 3??3%38 6%%71 FI Glggggﬂg%gd6 ar e&%ﬁ%ﬁﬁ(}ﬁﬁﬂ e'lu

fAns setting forth a prior art
[0097} FIGs. 5 and 6 are data structure diagrams setting forth a prior art

GPRS network-initiated service request procedures.

[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.

tmg
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GPRS network-initiated service request procedures.
[0098] FIG 7 is a hardware bl ock di agram show ng a
novel WLAN-3GPP interworking architecture that
utilizes an optional W.AN Access Gateway. 10099] FI G
8 is a hardware bl ock di agram showi ng a W.AN- 3GPP
interworking architecture that utilizes a mandatory
WLAN Access Gateway. [00100] FIG 9 is a hardware

bl ock di agram showi ng an architecture that provides.
honme- based SMS nessage delivery over a WLAN usi ng an

8!@001011;1' WIG. 10 &am&a&a@h,t bltEé@ia&ht 3 m’t shewifig bl wedhitebtues that
i agr.am Wi ng an_aychitectur at, provides )
n@g@aé%s %@ iTesspEedelivery ggenR @%W&?qu in the
t Rentes P EPRSOISANEPRSI GSM [ 00102) FIG 11 is a data

fl ow di agram setgin% forth a procedure for WAN S

1Y)
meQ0L02L o iiGa AL flay dingrapy sefigng {pEhya pracedure for WLAN
C @MY Rekd 20 tinhidaBibn 88hE aielt deib&iy ihQdahctinGrith &n bftidnal

data flow diagram setting forth a procedure for WA
SWAGessage termination using direct delivery in

C%‘idagct | Oy, 18isth dRA Ak Wapral¥ettihShbPth)a frbladuledol WIAN
data flow di agram setting forth a procedure for WAN
SOMPmeswhge terappptien wing dizedt delieny in eonjynstonwifh @ mandatory
degagery in conjunction with an optional WAG [0105]
FIG 14 is a data f|ow diagramsetting forth a

plGMdur e #36. 1@ ixe datp/Bovrdineram seling teuthiagmoeedppgfor WLAN
n - . * A - -
e R et ReinBtont it Bl oo WAL LT PR oliniction with
sentopbignaoW$.a procedure for processing an i nconing

o T WAL F B RR U e AN 0 Bf o WLAN
s M3 mypssage terndinplioresing wtification-baed delivsinip canjunction with a

| DCOMH, | ncapsul ated SMS nessage from a WLAN usi ng
a nangg‘?rﬁi}é\'/\AG [0108] FIG 17 is a hardware block

dil@em shdACGndSais ardeka tflowt diagramagetting forth a procedure for
processing an incoming IP-encapsulated SMS message fromm a WLAN using an
-optional WAG.
[0107) FIG. 16 is a data flow diagram setting forth a procedure for *
processing an incoming IP-encapsulated SMS message from a WLAN using a
mandatory WAG. ‘ '
'[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. S
[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 setling 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. f
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uses a mandatory WAG to provi de WLAN- 3GPP i nt er wor ki ng
in the context of GPRSIGSM [0109] FIG 18 is a

har dwar e bl ock di agram showi ng i nterfaces between the
WLAN dormai n and the (JWPS donain. [0110) FIG 19 is a
data flow diagram setting forth a procedure for
announcing CS calls to user equi pnent over a W.AN.
[0111] FIG 20 is a data flow diagramsetting forth a
procedure for the notification of GPRS-3G based
services over a WLAN. -28 [01121 FIG 21 is a data

flomgl di agrFiG. 2dtik iandath dlobvhdiagiin® sattg ForkB a procedure for the

notJd.ficati based seryjc over a WLAN. [0113
éﬁ ?@%&?ﬁfxﬁ%ﬁ’a’%& %Y ting forth a [ !
“"md“ﬁf‘“ A o et R the
ver, a Illustrates a si e node

Fb“%gﬁﬂ %fﬁ?wﬁq’fars WLANver WAN. Fglls]
lﬂaﬁ4124 | 19165 8 atiRratdse shivplelthctePSR! nebiéil thikdy ?Bﬁnfg@MS
GSM GPR [01161 FIG 25 1llustrates the firs
Eibot t, SMS tunneling, showing the protocol

40T15] t ect wrie, banihdERitéd MR SMY Brdisbol ARNEARERbr GEM/GPRS.
1171 Fig. 26 illustrates SMS tunneling

SRR O B 2 Dt e fashambodmapGvEiy Sopetmpcshowing

Ehé pRILEDS aRhRRSHr Ol SWBY LRRE :ﬂﬁl@%&%&@a@m invieffion.
mobile term nated (MI. [011 FIG 27 illustrates

tim%ssag‘égfﬂ%up%t&fa% tresreling showipg [ (infornationalengent)
@MQMEb@&%}ezEésﬁwgé Déaté&‘@?ﬂa@kﬁsdaw@aﬁe ?lfblngmb e

showing IE flowin WA for the nobile ofiglnate
0120] FIG 29 illustrates nmessage flow

-feaiggnce fFIG tdre Ml a8 Cthel Prbdshke Hd® siifiehtd E’?E; Bt fdbile

i nf or mation processing in a user equi pnent
~termingted, (M T)3esq.| | ystrates SMS prot ocol archl tecture

f M5 p ﬁm%gk Qm%f
|[%lg§t|onm%%g%&ges 32a- 32 ’ﬁfm ateﬂﬁ‘étal s

fordhepmbileoxigingted (MO} eass.  [0124] FIG 33 il ustrat es
Nodblp) Pr ocagal B ilhikilab&: ME%WPE&f%me 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. 85 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] F1Gs. 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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[0125] FIG 34 shows the nessage flow in WAG PDG SMS
proxy for the nobile originated case. [0126] FIG 35
illustrates MI I E processing in the WAQ PDG pr oxy;

and, [01271 FIG 36 illustrates nmessage flow for

WAG PDGSMS proxy for the M case. 10128] FIGs. 37a
and 37b show exanpl es of a piconet, Figure 37a show ng
a peer to peer comruni cations node and Figure 37b
showi ng a hierarchical comunications node. -29
[0129] FIG 38 shows a detailed view of a renote

t pugbpal  UFREGUBS isBowsl @S 8thiléd Yicdr B Nrelntbtd edmib BRI ddeful
capahbj|lity. [0130] FlGs. 39a-39d show devel opnent al

v %"\RE&’H?&RHB i 48 heapgbike  hi erarchical node of
CRIBUNI cat Fitk, 3bR-534 khéw Geveldiiferd Nk idPP nadsa! ih!@Waining the

d{}iggrams show ng further_ details of the protocol
oteFacaifapods of speaudeationg. [0132] FIG 41 is a _
sioB] f i edFIRdOAIPL0R Ak ARl s d aink sﬁ@dvﬁﬁfinfthﬁr details of the

integrated A software architecture providing the
apetasobevserewiob Fignsesc®0a3fld. t ext i nstant nessaging for

-arg 1 gr fs : j j e Aph]
AT o TP s SRStk Birobith w0 afoa
Erafiorire \Arehifgetyre providing Hhegmethddsand protpeal fowsoibt eod text
(B Th g for el SR ers byl ' small goopraphic
Viegaticgecess gateway. A first WLAN UE 705 is coupl ed

to a first WLAN access network 709. First W.AN access

network 709 nmay or may not include one or nore
i 19283ImBE LAIBEDHAESGRIRTTOMOF (HIE PREFFRRENRNMBQBEIENT(S)

: K 708¢ck Sr: . | . 0
RS < T ORI i LA 1l o g A el AN
a3GRBR infdrwirkivg apthiZ@Funeshatouilizecian aptins EFOAN adkekblzateway.

- age N net wor .
SCARE WEAKE 768k oSG0 Shek WEAR SocolIolRbH: 705! First
NWHWAY kecesd netwonk @09 seyorrdnay Adt inclnde one er work intédmediate

Betfel, 18 ol i3t SO A0 Rltsfti 1003 Rlo SRR pternet

rrardfmran Ind@net; demded asindGReY Inteinet 90 h SimilaHy, a second WLAN
"UE 707 is coupled to a second WLAN access network 711. Second WLAN access
network 711 may or may not include one or more intermediate networks. In
turn, second WLAN access network 711 is coupled to the Internet and/or an
Intranet, denoted as Intranet/Internet 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 ncoess gatoway 717 uses a Wa iﬁferface, o eMgofda{;a

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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”to a 3GPP AAA {J server

713 via a WLAN access gateway 717, and/or optionally
via a 3GPP AAA proxy server 720. Conmuni cations

bet ween first W.AN access network 709 and W.AN access
gateway 717 uses a Wh interface, denoting the
tunneling of data through internedi ate networks. The
link between first W.AN access network 709 and
optional 3GPP AAA proxy server 720 uses a W/ W
interface, wherein W signifies wireless LAN
authentication (information flow to 3GPP), and Wb

r ffteffice] QevdthfY R86ss b4\ Npadkat GAtath Ition AWAN G
accesscééqﬁewa 717s| s also Cﬂg%gg;g to a ngdbﬁgp 4

whsTer 7 lst%iualedete gaopienal Gopfy - Qauﬂont@bFuncnon,
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SHRjted ?ﬁiﬁ"‘?‘i‘é"’%ﬁ?&%ﬁ% Q@%E&S%@““ﬂ% 38 B hetdity rore,
asigwifice the bannekingiof dief threugh inteymiefliats netverrks nHBGEWI 24 is
ofinkidf & ?bgﬂ #9@ gJé S GeH Gtéé‘&a Af J&Bterg %@éﬁ PDN 736

linked to over ove-descri
i WUM.fbaé aecedypely dengteibi sF®6 netyeark ds PHIN 738 éiDGWt 724 is linked

LSSy BEVUPS o2 T E38 EDRL IR S AhRiced

over Inter
t $prver 726pel ASA pyeay seper V20 bﬁaG&%ijBmed&G?ﬁoﬂnﬂws

t rk 713
Doveih ?’?{VX??%%?Q Dlestiibed Mkl SAPREANR! il Sorv &5 § oo
7h$k¢d§:o ahbpe cértifikate statusaﬁO(L‘S)aza,émmé subatriber satvas(HSIIFB0,

ﬁﬁ%@?’?@‘ﬁ‘féﬁ% Te be Eﬂ%"%ﬁég’%aﬁ?@ﬁwmw

pFEIXSE 72fepperntep2®en peWa tmterfwe wvlmh/mplamentsaummaruh@bgmg,

[ he link b
Hﬁ%%%édﬂg&ggﬁm proxy TE v %%‘é@’sa ghbs) tises a
i RYGy infedface moevioudy desdobed inbedjunction withniEIG. A, atidtthe link

Fletivedd H@%@%@i !iﬂt}qu {)!\Q)Exg\)%erl;?? ggt% 2@32‘%0‘1? %; mé@éce for

proxy server I'Zés*a
-|mlmmgu@@nh€aﬁmqawedm$rocedures [0137] FIG 8

a8 I M Pl S ARy
Vinpagwadkisg erchatectnesthatrhi@izes a mandatory WLAN access gateway. FIG.
8 is substantially identical to FIG. 7, except for the addition of a WLAN access
gateway 800 in the configuration of FIG. 8. Second WLAN access network 711
accesses mandatory WLAN access gateway 800 of a 3GPP home network 715.
‘Mandatory WLAN access gateway 800 is linked to PDGW 724 which, in turn, is
linked to WLAN access gateway 717 of 3GPP visited network 718 over a Wn
interface which, as described above, signifies the tunneling of data throngh
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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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 W.AN access gateway 800 of a
3GPP hone network 715. Mandatory W.AN access gat eway
800 is linked to PDGN 724 which, in turn, is I|inked
to WLAN access gateway 717 of 3GPP visited network 713
over a Wh interface which, as described above,
signifies the tunneling of data through internediate
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a ectura [oac elpverin sSsages

At AR ety ot o Vo 0 Botroplio i g SMS-
v@mspmerwm e %oﬁi\'ﬁeﬁjs%kb \§Rfdcd ?at@ﬁvﬁy Iﬂ@dag@&e?!itchmg

use of a V\AG%I{S N access gateway) a
e intervsking impssage, seposceenter fox SMS)| e%MSonC/SM&

iWS@@@é I Beqfiiel t Opet MBOELing S IBME B4/ RERTERA! GPBY of
rressage swtching systent |ntervvork| nog nessage NS

< énterinfesfacgpmrates
WLM?Ihzt W @m:‘;glﬂéhﬁ@oﬁﬂe%mﬁ QhaEaslin NSk & Minating a

ty es of |nterfaces I nterface operates between

from the & a@mﬁg@ a gvm@yfe pbtajn the xoyting information
%h;&h@&‘h% Bt t Q%an)f SasMAMe: is%{sgh G@éﬂtﬂg "c"

call PST oes thro a gat eway

dbterfacet for ﬂ:ampmgm an"dWra’theoMSCr aqam ombnab‘yc@mpm billing
ts BRI PAYA %E/Ag b
’%?D I N tﬁ ace f o?%?s pu?%g% Aﬁd &t%i%‘&c@h/%}é}%%é&@ween
o‘iMSdBMSWSMSrI\WECﬂpZ kbt gn Sﬂﬁ‘bl%tmmfacg Gﬂmeslﬁme MAP/G
a9 | B ipeNinii
g“twsﬁﬁé?g%é%%%isl R pef imtbnati i Bl 1R L D o
u%@s'ﬂ"hmtmopwtﬁ%wem SM&@MSCW%HW and an
EEYVER 08, CHEk O Rt 1 RrBRRE WBRREY
I%S I nt er@gceq%%e?at es et ween qg y Sﬂ%ﬁfﬁi to
cxdhamge dubCralniRd 10 Bandiver befiveemaw afichoe MSG mdmmlmx,;ngMSC
(A7) [,t\)@%sMg@?g ' ed to exchange data related to
handbver be E%"%?} anchor MSC and a rel ayi ng MsC
LIQL'P‘@ t he MPF Etglfmeopedat%[l@m&hMSCMR H8aniddteR 104. This
i nt erﬁ# ace uses t 2 ii%%ﬁ} % %ilg*oo é?mnge tothe location
ioffthe A&% andor éhtan@@ageamtrﬁ@f tthe aubsgnberofAf'ﬁ " iiBordove fipnsed
t | wBn ' e .
l%g‘gg&geg ween I\}g& %‘?‘f S%%d b@&l@ld‘gﬁﬁ?ﬁg} EEE%EEGC{SSWD
i WbRBs fof chiffenent M30s acting the MAP/G protocol to transfer subscriber
information during a location update procedure. An "Iu" interface is employed
between MSC/VLR 108 and a UMTS terrestrial radio access network (UTRAN)
110. Messages exchanged over the "Iu" interface are relayed transparently
through a base station system (BSS) such as BSS 112. An "A" interface operates
between MSC/VLR 108 and BSS 112. The "A" interface manages the allocation
of suitable radio resources to the MS’s, and also implements functions related to
mobility and security management.
[0140] Terminal equipment, such as TE 114 and TE 116, may be coupled to
mobile terminals, such as MT 118 and MT 120, respectively. Illustratively,
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VLRs of different MSCs, using the MAP/G protocol to
transfer subscriber information during a |ocation
updat e procedure. An "lu" interface is enployed

bet ween MSC/ VLR 108 and a UMIS terrestrial radio
access network (UTRAN) 110. Messages exchanged over
the "lu" .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 nmanages the allocation of suitabl e

radi o r.é our es to .t and also | | enent
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th g 1&’ ,rﬁgmﬁ@ﬁpﬂffmoﬂiw Iﬁmmxowmhng
guipped Wiraod 100 LMbahiEdt) SO 108 Ushed0ORF SnllehiR bich,

Simlar refers to an ov
| B%%‘@W%hwhm actss% a w@@spaynmt zelay o convaying mesmges

'-Pgﬁ&bggmﬁg%m 1411 UTRAN 11 |s COEQ‘F"“*J@N ‘%?ﬁ%"yed
g (‘}ﬁ& @[GSI*H@ fEhed'Ghi nrcrhrfamstqmm SWVLRS of

%&E%“*Q?mcéﬁ?%%éﬁ%%%%?ﬁ;% S Bhor R i

dyying lopatipn Jpdatesprorgsiugssedn thistcsse viBSEe BSS m.i wmhas

. f
AT SN R WY B el itk SR o

gnsieried deviogiesation n temqeclvgpes osangi"Ga", IPdat@Gn”, "Gi", and

. 1 n | &ES:@ ",
g?gﬁt;%i%ﬁ%dq%gn%%m catlon w t%et hmwélﬁgg?ﬁ%dérﬁm Gr"
ioherfroesonagrts SGENSWE with FER 104 dhe lG¢ rigteracalinbn HLR 104

Mag I ﬁ?g}r& aces. ‘F#&Lt%%gﬁ)%lgr a’c%'elugﬂ k@%%gé‘gN
: Wfi WithaR{SNO$22; tand they"Gi" inverfadedibskscGORNCIZ HHRNPONGI24

.Af&n{ibdﬂlg/ﬁ;i%; the "Ge" interface |inks HLR 104 with
! at eway GPRS su port node) GGSN 122: the "'
Oned SIS

f ac eSMSr{EMS -TY4SQ/ 108 iCoRIIEP B 2 IDGWIS5' et a

0 CEdRERidd. "HEHEIN5 Lo WnldlBENed $4h PDN 124 over a "Wi*
- connection, and with a WLAN 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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coupled to TE 126. [0142] SMs-QGWsC/ SM5-1WWBC 102 is
coupled to a PDGW 905 over a "WI" connection. PDGW
905 al so communi cates with PDN 124 over a "W"
connection, and with a WLAN 903 over a "W"
connection. WLAN 903 is coupled to one or nore user
devi ces, designated as W.AN UE 901. 10143] Refer now
to FIG 10 which sets forth a novel architectural
approach for the term nation of SMS nessages using a
direct delivery nechani sm and a mandatory WAG 1000 in

aBordakb86 O WY 905 AN i@? offcld, dedd éﬁd as

substantially identical to FI G 9, t he exXcep

t NERAN U900 tﬁ'%‘éﬁ 905610mm1<=afw\mthm lmeb%Ml"&mhon-

con up gt F Qe #ai{@
| S ltggﬁpl ed@;[% gg\ﬁﬁg]f% JO\%‘F&} connect [ oné%ased
160Uicas gverc WMl @almlsd\kp ©ohe gr PRGNMGEB, demels by ehcapenliating
9
Q0088 TP foriht befo§§ eV| é}%ggtc % hgaghsﬁté(g%n s the Wi \Aﬁﬁg‘%ﬁ ‘based

to one or nore user
QSQ.IZV!CPmsO SN delivers an SMSBENS@L(SINQ SMS-GMSC/SMS-

c I h
tecﬁnl que for gﬂél | verla% %éwjﬁ% s%‘?%qu‘\éﬁh v%’?ommon
Vipatainingptecthetoessage & retneeecBﬁ?FSeahbw tHR b4 (S2B). A PDGW
e ' i | Ref or in .
¢ RABISHOPI as 05 ek e R RER 1646, TR Y allfogess
SMIﬁ@lRlDGE{eBD& evlsich roSkEpanes sa dlee {ctéh;tiﬁecb PDGW address (54).
- g\@@( ,W‘lﬂgn [
i%@ routl ng of mati on ‘y%graltﬂgfrn lﬁé‘&égé“)‘%‘eﬂ
r ahd rﬁ’vnnlaiarhlie Shiv mbssabh Ftbd® fé:ﬁn’&ﬁXwaAeﬂB@éﬁc@M]aﬁﬁ&) (Sb)
sSage. i S, f
ofha hi W RS S8RekS 1 WA S8 (s, M?ﬁ%&%@f&e?ﬁ%
t hmssage thd t]fel:dammm VES0 &). In RPCWedDan eﬂeﬂIRUGW:Q%
the MLAN UE 901 for, [ S i iv
- e e B0ar 2o Ml 108 R e rinsk 0 TR} 60
ofaMB(C/APELIVMSEh}02((8BB). and sends the SMS nessage to
03 ( the S to
AT o o g B P SR el o TRPAES Tagrpaf) BE the
Pidexfified WIsAh e 901, an mm@ag@s&ﬂt%niﬂié WIANI]IE 901
B 1 he - - | WWBC
D A o fod) Eag MR AIOIAR etstih & Bien foliatt fy the
t WA UE 203 tblthe PDGI0H (So% drovi tAN PHIG: 905lto the SMS-GMSC/SMS-
ARRMEEIRA R0 ah P erBild sl SIS AHrStyelis Whasc 102 to the s
80 100 (S11). '
[0148]) FIG. 12 is a data flow diagram setting forth a procedure for WLAN
' SMS message termination using a mechanism known as direct delivery
-employing a mandatory WAG. SM-SC100 sends an SMS message to SMS-
‘GMSC/SMS-TWMSC 102 (S1), which sends an ACK/NAK (S2A) to SM-SC 100,
and yetrieves and sends routing information to HLR 104 (S2B). A_WAG address
for the SMS message is identified and sent to SMS-GMSC/SMS-TIWMSC 102 (83),
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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to the WLAN 903 (S8), and the ACK/ NAK nessage is then
relayed fromthe W.AN UE 903 to the PDG 905 (S9),
fromthe PDG 905 to the SMs-QGvsC SMs- | WMSC 102 (S10),
and thence fromthe SMs5-QGVsSC/ SM5-1 WWSC 102 to the SM
sC 100 (S11). [0146] FIG 12 is a data flow diagram
setting forth a procedure for WLAN SMS nessage

term nation using a nmechani sm known as direct delivery
enpl oyi ng a mandatory WAG SM 8Cl100 sends an SM5
message to SM5- GWBC/ SMS- | WWVBC 102 (S1), which sends

2 e@mwdge( S2AIPtforrs 66 f,égﬁ or gﬁf'%-f‘ﬁggg?@@ aﬂé sends the
> Giiraads %Wﬁ%%ﬂh@s@ﬁe@ & breriiy ftobbadieaotrdbatsteps
SEE-tidugh SVE- i\ bibstdftdaliy3d) &9?39961@ e
Eesage .o 3 WAG 8Q0 at th| s |den ed gﬁadress11 with
( 855 exteption that stapREOaRI) 16 17 javole relainzse the ACK/NAK
deRbddeifffin tIRIWEANUE
I( gﬁ@)a eé/ég% t2;300 | dent | ﬁgiﬁﬁﬁghtﬁg@gg?%taﬁdﬁmgﬁ%}s WAG
bHEIE R fray Heddentins! S AL 407 ABIGA10r chlvoin (e gace of an
t 8xor,3he WA 260 Eéids%)erfo?@ess q)aﬁf &gﬁa @1? W@et}&R

AN 9 For the sake of brewty,
V%%am? ﬁ‘:i’t(sﬁ AWRG 102, sinailar toeteps S6AianlliSPB in Fig.
i dentical to steps S6A to 811 of FIG 11, with the

eiq tion that steps S9 and 10 of FIG 12 involve
1&5 I ng oF1lens isadatmRow dingramesettingforthe pbdutifoOWL.AN

e
cdelpresy ingenjunction withan opticn@JUASe HidE. h‘hssubstanhﬂlysdgﬁmal
bas FI(t;‘Oli hﬁl@“ﬂh‘é@ﬂﬁ%ﬂ%’ ﬁotgﬁ]@ l:%tmil 4 ﬁ'ﬁg‘ve Hg Fgé.BIZ is

SMS- GV WEC 102, sim

i Fepiegd W“*PLPDMM FYIGAN ﬁ93|8s1dé?VE&NaUEI 90U ofiFAGr 22mare also
S&tilitddGn{thE ol ss

term nation us ngag&ﬁne an| sm W'?ffan&‘% 707 of FIG.

it pre elav piizeth e dhe chafigumationi of FIGn[ uMdrieoverydHeruparational
LLy jdenti cal

F&%h 12 oWt pﬂ’ @i?%ﬁﬂ?&% %‘Ihe%aié'i%gﬁg ‘fr‘]%‘%?g SOt 12im

gihg fﬂiomn@espgctssAt stepBa g&lams h PP address 1Wsaht ﬂ@t’&ad ofa

A O\ el t i l.i,zed
confi gur g%gfzo%gofsg F@é 1%&%{53 tﬁ‘%ﬁ{’f
of07piGn incgming SMS megsdgei 7 §aepsrsa md sardﬂm aelmvblﬂef the

Fsleg’dm of 2 § otificAfioR %ﬁaa%h%ﬁ] & u 28Gs ce?b%le%‘ élft g.P.nng a

FI 13 differs fromthe opera |on
th@seqlxgnp gtep. Steps 6A and 6B are the sameassteps S6A and S6B of Figures

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 89). Upon receipt of 1;119T 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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the followi ng respects. At step S3 of FIG 13 a PDGW
address is sent instead ofa WAG address. Step S5 of
FIG 13 perfornms the additional task of notifying UE
707 of an incom ng SMS nessage. Steps S6 and S7 of
FIG 13 involve the sending of an SMS notification,
the actual SMS nessage being sent during a subsequent
step. Steps 6A and 6B are the sane as steps S6A and
S6B of Fidgures 11 and 12. [01481 In FIG 13, the SM5
nmessage notification is sent fromthe PDGW 724 to

@g %ﬁﬁ act ua&%ﬁg*n%;kgg | éémn sent éM om WS
72m2ta@1dv£mt, mq?BG@pndwa widdgmentinegsageiNAKD te the SMS-
( FHEC/ISIWIREI: (SHo. Dol e anie AR hdbuggd br yaK
7Omessage) the rSMMMGMECENS-TWHMRG d98 geuem&ea\hd ﬂelj(resttzr)ﬁport and
de .3%‘3“;9 ‘%2‘%0 ?ﬁr‘m%‘{éﬁ@%ﬁ 7§ineiam ngs
t He14H4| | verEKbrléns a data fhmuhaglamr]semagﬁmth oprocature fop WLAN
WP EEGe R BEGE Rk 4 I GanleSl Bod R b ptitiodBon-based
S@h@ﬁdrﬁk b&)hﬂﬂﬁlﬁt wiﬂhZa aml\lAdP?tﬁranAGt HEGPOE i‘ienﬂstatlally
BRI SR R RSB BT gt e
masphgeal withNRKG 800498 346, 14, ke ﬁdﬁe«%& BS54 IWI A6i2ally the
i ve

B the Prosede ki, 9 Ritoef ine s ais at . fmyofSeghending
g s: | WAfGS ?::&ﬁg ltmﬂnlgtﬁltGMEngﬂ\m IWa mnecgﬁﬂmﬂﬁw&ﬁamw Abldress.
n Efﬁ #Eﬁ cat ? g%fcg a£ge & ad‘g%lf‘vfi 91 f’%ﬁ&g ni%3’?1;‘;\/\5? tpﬁ°“§d“re for
l;?iédatsghg aﬂﬁhﬁotnﬁtes% ‘;h;ck?:pgulatd@]ﬁl\?lﬂ gneaédgys ﬁ;ohfkemmn]tv@here
ofvpiata WG B hpEpfcdti o 7 lictel et

praagRehticatet (SE). QNL&H 714 rs&b&b aﬂinoainhng ehh@suliﬂélHSMS niebsaage

POCEUH fud mgnd AR hh Phbei e S midssage fo PDGW 724

SWBQIBNHQ SMBﬁéé% id Qﬁcdpﬁﬂhﬁﬂindp fanRPCPDEW 726 ecapsulates

%@01 FI Mq%%datga fl :ﬁg/[fdl aﬁ[ﬁm setéﬂgg%&%f% 33).

SNB]. thesaizg of bn@irar, ¥l Ahlor ksyiperie sentskord PDIGWAR4I t5 UB707
"S55 Y ML S ST b BB e st
€6 af SMSURHISYB0ZESS. aDee SMS-IWMSC 102 examines the SMS message
- {S5) and forwards the message to an SM-SC 100 (S6). In the case of an error, an
error message is sent from the SMS-GMSC/SMS-TWMSC 102 (S6A) to the UE
707 via PDGW 724 (S6B) and the WLAN 711 (86C). In response to receipt of the
SMS message, SM-SC 100 sends a delivery report (87} 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 (510} 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

'\3
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fromUE 707 (S1A) and forwards the encapsul ated SMS
nmessage to PDGW 724 (S2). The SMS nessage i s
encapsulated in IP format. PDGW 724 decapsul ates and
reformats the SM5 nessage fromIP format into a
standard SMs format (S3). |In the case of an error, an
error nmessage is sent from PDGW 724 to UE 707 (S3B)
via the WLAN 711(S3A). The standard format SM5 nessage
is then sent to an SM5-1WW/SC 102 (S4). The SMs- 1 WVSC
102 exam nes the SMVS rressage (S5) and forwards the
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syERRSS FHnl fies 94 Ee Aanqqmformat SV mereguh doen seat
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ek by WAL S 20 RSC e nbf ke 3o Bhetin SRl J6awed the

déliveny Wil of kep B89 IRGFIE. 16 2Bsch® Bgiwé?('})fgﬁ\”%fﬁ& PO 7240

i bst J t |t
o§oEr e Bl o o bRl spemiboogo s rctpjochure B suses o
maadRee WAE WAGr&ed WHAN-3GPP figfertadas fRCHR é&lﬁ@ﬁv\&fe

, St S3 of FIG 16 |
G%’@é@amfﬁ?% gg%ﬁ?inﬁggﬁt?ﬁ@gw%g m%s\ég;@agb 709.
WILAN ebdasd RéHRREK 709 ﬁlﬂg orShay 46y B calfP oh ol Bhore H[P;@ :Pﬁ@

MS nessage i sthen sent

the st ard_f or nat
sqer o P?@'@N/@W 709 iseconpled bo Hhe h@qmet argHor
arphxftParks, deioteﬁ%QhMﬁﬂemtééﬁ&ﬁﬁo and not the PDGN 724

' shown FIG 15, and the delivery report of step

0881 0 apeessRElon 70 ACeeme 2 SGRY visitedpNE 743 via

ar] Gptfotlal Bbrder gatebviy BBO) POK adhRY VRS d&@s&@PAAAd TOXy
G to provi B

arcﬁ%gﬁg re that uses a _mandatory
SeyeR mppictinngihetreen Whdlaneessaetwprk T99RSIABN 718

S8k AW téftRceC TRk IRESSen VAN, &%
ufgéﬁ W_.AN access network 709 rrefMIﬂe@& 9%&‘@55:“31

ANA REARS SOFYeE 1R sas @ Wﬁ@ﬁ’b\mtkﬁacet nBﬁJ'?I*B is\iloapled to
PRGVETE) WRIMD frktufA SadeSss6OH HIRE 758 ﬁ&ea b\ﬁh{%&e a{*@é@éﬁl

I nt.r anet, denot ed as_Intranet/Internet
S%A AAARIEEE SerEen dZ0 s cupplesde an optonal B GCE 782 aver a Wf

- intRfa6e Bknoting o/¢trging gateway function. -
{0154] BG 718 accesses PDGW 724 of 3GPP home network 715 over a Wn
interface which, as described above, signifies the tunneling of data through
intermediate networks. PDGW 724 is linked to PDN 736 over the abdve-
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 Wi/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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an optional border gateway (BG 718, and/or via an
opti onal 3GPP AAA proxy server 720. Communi cati ons
bet ween WLAN access network 709 and BG 718 uses a W
interface. The Iink between WLAN access network 709
and optional 3GPP AAA proxy server 720 uses a W/ W
interface. BG 718 is coupled to PDGW 719 which, in
turn, accesses a PDN 738 over a W interface. Optional
3GPP AAA proxy server 720 is coupled to an optional
C-OGwnv CCF 722, over a W interface denoting a charging
betg@es HR 7328kd BEPP J@Qﬂ!ﬁﬂiox?@eﬁw?mm%ﬂsxﬁm%ﬁ?& aﬁd

the Gk 1efitees S/, gt L B pret s on B S = W
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736 e the above descr bed terface.
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-[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 terresirial radio access
network). Messages exchanged over the "Iu" interface ave relayed transparently
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call. MAP/C is used over the "C' interface for this

pur pose. Also, the MSC may optionally forward billing
information to HLR 104 after call clearing. A "&"

i nterface operates between SMs-GVBC/ SMs- | WWSC 102 and
an SGSN 106. This interface uses the MAP/ G protoco

to transfer subscriber information during a location
updat e procedure. Finally, an "E' interface operates
bet ween SMs- GQVBC/ SM5- | WMSC 102 and an MSC/ VLR 108
(rmobil e service switching center/visitor |ocation
thegigh £BES Ililzte Fifzilly, ah¢Af dﬂﬁ@riht_ 'w.ls}fetﬁwtssﬁv@ehh \gasm 108
an e 0, £Xxchange data rel a Q handover

Bl msh 5 e o SRR o, g1 HipoReR GE oY apradio
Péidtirtestoothe’s, iikl B4 itipleentd fiftfcfiahe rdlRA @b §Sobility and

bet ween MSC/ VLR 108 and HLR 104. This interface uses
?ﬁgﬂﬁﬂﬁfﬁ? 'col to exchange information related to

ohs7) ocatTﬁmnﬂf eqﬁpmbﬁ ek ks TR el 1APR/D GRER 6 O&etdil%wn

b be terf d bet NSC/ V]
FBietrfp Skl ormiofy uchas M HAcwd MEr S retpestivl

M&uaicaﬁbﬁ béveh tHEHE8s 11451 TWaddiBe MR ﬁspﬂ@ttaEQ pldcBover

sf er subscri ber i nformation durin ocation
A et o i, 36 1B miiondes Wish AP 330 opetaiEa

- istadb RnlOdTang canﬂﬁ%hbemtﬂ BYE$13 69 %%‘%&{rﬁ% Orggy®

.access npetwork Messages exchanged over the’
I8 % oY erciDe it interfage. for: exchangips infoymation hatweenyla HMESS
: e'}}]él%peﬁ IMPLhY a mrSA%mﬁéde{ tiﬁacfcc&g GEGIAR, PEIMGEM over-the-

VLR 108 and BS The "A" -1 nterface manages
Hptartasletwen ar MSandaJpes. r'BhR'EUm ardbUnt interfaces heth use

,mﬁbnm, b ¥ SOvdrktBh 8%@&@1)@1]&%%? £d to

|I|ty and _security_ management. 157 Ternlna

]pnent UTRAN 11945 qoupled 4o § Pﬁgxmﬁﬂngﬁnﬂﬁshﬁwmmewhnm
VRl STkl ¢ 1 A nap il «play M Sl P00 slfhsages

: bfiweqllMSQﬁ\ELB 468 w@ an S YROBSS A3 pl "ﬁ'xbé indoxface igenipRiyed
Hebk&dd BES. 11@%&&3@5%0611%&%%8 &5l F%%Q |
es W

over a " i nterface conmmuni ca

' fIB@swPchtWeMéis of ifferent MEE's, usingthe MAP/Aprotasol to heansfer
duBb@ieR %ﬁ‘oﬁﬁiﬁﬁ&tﬁ% é}%dﬁ agaﬁogamngé Viﬁ%ﬂmacag% the

equi_ppe I 0 adcess networK.

~ ef‘@&‘wﬂ S ha em@psheﬁ eom@ilmcﬂhvlewith@bem& Sesrinrhramtion

and "Gc" interfaces. The Gs interface links MSCNLR 108 vnth SGSN 106 the
-"Gr" interface connects SGSN 106 with HLR 104; the "Ge" interface links LR

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 UHs, such as

WLAN UE 1801.
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[ 01581 UTRAN 110 is coupled to SGSN 106 using an "lu"
interface which, as previously nentioned, acts as a
transparent relay for conveying nessages between

M5C/ VLR 108 and an Ms via BSS 112. A "Winterface is
enpl oyed between BSS 112 and SGSN 106. The " &"
interface is ultimately used to interconnect two VLRs
of different MSC s, using the MAP/ G protocol to
transfer subscriber information during |ocation
updat e procedures, in this case via the BSS which has

ﬁ?g?%ﬁﬁ i s alr%aggﬁoﬁgyg&red&?ﬂ? éﬁb%%ﬁwgﬁme for

anppupaieg piradb dwitceed (OS5 gallsGe UVE 1801, ov'éGHIAN @B803. VAN
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infiizibl |nter§1§ceglggkﬁlw§§§§?%g&% %1‘%’ %G}fr?epa%ng

regpensy fimer (33)n s raspeide IRR\E0E xend PDIRDGIY 4dduess teethe QESE

tOLIE 126
10B 3540 1%6%3%%%PW?%§%2&@2¢}5¢@“*@?%@@
intefface shoem ia Fig \1é8) campmhnm the PO WA Ero fetuficddyah
1 r "W " nect i an th V\LAN
e ufle 00} 1 2o o2 aBemsads masfe DREGoeS Pab Sckedi Mobiie I
addwesdh Vg Yedeipt 08 the/Paj ﬂ&@&gel, S’Dt?gmglge&i Idc@te@ngE QSOIT@S?
Es,..SuU 1 19 i s
angptispy LA 205 v U g Nosifiention groesa o0 rBie WEAN
180thalerts AT 18GY ﬂsd;u ithe axidtenda@tial @)mﬁﬁg 8 ISP HilleafNer
@%380 1803 omTunl cat es % UE 1801 and
‘ﬁﬁé% o‘v"zeee“ £, GPEAtep psaES 10 1888) (S8} pWRAN
- 180% Ea?qstamaclanownmmfrmﬂ g!utﬂa ﬁ:@édagé?b)ﬂ)h@@CiSbQ?SQ)etPDGV&eS
[ i n i nfor i 0 sends i's routing
188 sp SR i sy aﬁ@'}'gra Baae s ToEA A MSC
108 dsmL NISE)108 ktvpt danosioustybdd ﬁs@elﬁaa&ﬁs}dee%&ss
108 sends ge nessage to
m‘é‘h hﬁfﬁﬁ%ﬁég(’f‘ﬁ %J'g"’n@ﬁe‘ g?“rﬂ"é‘?‘%"a‘éz 1s]ﬁown in Fig.
[0168) cor FEGP2ME £ datfléw AidBriDh/sathsh e frtl £ lpvsa@eketyr te
-not;i_% t.lO%%%&Se Page .messa y but need not ,
HoRe aged séryiees axer WEyAM, 1800 whish corampmicabesy e
mm agel ammswog o@éﬁét&ﬁda?ﬁl%%edﬁﬂck U@eﬁ( e 'tEfT%S
e i fication nessage e
g PIRE DU BEm It abhlsae i 14 BOBR B dnteven ngbile
routingdnforgatitn aad beddsAhis roltihmiemhdtidsSto HLR 104 (S2). HLR
104 sends a PDGW address to GGSN 122 (S3). GGSN 122 sends a PDU
Notification message to the PDGW 1805 at the PDGW address obtained from the
HLR 104 (84). The PDU Notification message may, but need not, include a
-Mobile I’ address in the WLAN. PDGW 1805 locates WLAN 1808/UE 1801 (86)
-and notifies WLAN 1808, sending a PDU Notification message (S6). WLAN 1803
alerts UE 1801 (S7) as to incoming data packets from a GPRS/SG data-based
service. If the service is accepted, UE 1801 sends an acceptance message to
WLAN 1803 (58). WLAN 1803 sends an acknowledgment (ACK) message to the
-PDGW 1805 (59). PDGW 1805 responds to the ACK message by sending a PDU
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accepted, UE 1801 sends an acceptance nessage to W.AN
1803 (S8). W.AN 1803 sends an acknow edgnment (ACK)
nmessage to PDGW 1805 (S9). PDGW 1805 responds to the
ACK nessage by sendi ng a Page Response nessage to MSC
108 (810). MsSC 108 stops the previously set paging
response tinmer and proceeds wth delivery of the CS
call over a GSMradio interface (811). [0161] FIG 20
is a data flow diagramsetting forth a procedure for
the notification of GPRS-3Gbased services over W.AN

Nmamlmpmms@twmmtlhz o) Sein @223{3,9&\41;1; &9%r a
over rd IP based i nks. Upon_recei
T b rorprworer £ PR GO T st (STEESN
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ingpmpipg P Gl Gdb LRI 3492 rm@vpnamb%routmdnmwon and
Ml Jotin lﬁ‘ﬂ&ﬁ&ﬁ&x torlﬂ.ﬁqo%(@ TR0 %‘%8% & ?ﬁéﬁg@id&%ﬁd\{o

sen

1803/ UE aﬁ( Q’% and not
H 2 Hsende méﬁ?NouﬁrmssmthéEDGWms at
tﬁ@pmwmafes& ReohiAT) B HRRA08 764t iﬁﬁhﬁg HEShia

dat a- based service. |If t service IS acce

byg meed aybsingldg o Mobie dB adsessgeUpeon rmmﬂ «£3b8 sasayoufy
ek E b A0S 1R oC M BOGTR nod (5 TRARRTLAR 108
agySIE &IM@H@S@@USGL AFLYIY 180%calerte M@Eﬂ’ﬂ ﬂlimﬂ:gﬂcet(ﬂ'
aGaNnlag $1PM0)ss 7%2%? RASY Snak a%g@, ggjﬁd&

t he aforenenti on pfocedure over a
aceppignce np@&@]toﬁﬂaN 1303 83 WhAN I&%Benﬂsayraakncsﬂédgnmt

(AGK) o6 PO PGS PO 160 Rl Pl e ARG
: xsmdlaaanﬁmm@se ttbe Oﬁpﬂmeﬁsm D3EE2102 yvelosats biloPa
pbAfd #itnlhiso f.eé R Rkl &alL b%ia>ne RS

retrieves no I Ng |nforna Ion an

63 i ng Hifo rzaam prlatd flewRdi@arh S@)ting st 4 preadisre ofor
té?&%@éﬁ&'ﬁﬁm HBsed Om?%ggrpmql CFP%%?W” ith

P Notify nessage t
%&8% gnd ADGFWelB0Gyoven etasidntd IPageBAinksTHapos! fRedibt bff an

EERAEBIPTL (5P DsREPA Pl ahils sl il ing Eptionomdy
sergis3he @em:nsfwmtmaoeﬂﬂm 1%(8(%5111 wmsploseHER\WDANedB03
PDGW address to CSCF 2102 (S3). The CSCF 2102 then sends a SIP Invite
-megsage to a PGDW 1805 at the PDGW address returned by HLR 104 (S4).
PDGW 1805 locates the WLAN 1803/UE 1801 (85) and notifies WLAN 1803 by
sending WLAN 1803 a SIP Invite message (S6). WLAN 1808 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 18083 sends an SIP 200 OK
message to PDGW 1805 (89), 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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an SIP Notify nessage (S6). W.AN 1803 alerts UE 1801
as to the existence of an incomng SIP nessage (S7).
If the SIP call is accepted, UE 1801 sends an
accept ance nmessage to WLAN 1803 (S8). W.AN 1803 sends
an acknow edgnent (ACK) nessage to PDGW 1805 (S9).
PDGW 1805 responds to the ACK nessage by sending an
ACK nessage to the CSCF 2102 (S10). CSCF 2102 repeats
all or a portion of the aforenenti oned procedure over
a 3GPP network (811). [0163] FIG 22 is a data flow
ram sget t.i farth oce f na
P et olifiod ietrlipmeiabie fhe ol etinant drelty
ambb&ummﬁsdﬁﬁﬁpﬂndﬂﬁﬂﬁﬂ%ﬁﬁ@&%ﬁ%ﬂPhﬁbaﬂdnﬁmmhﬁmbﬁﬁéﬂLAN
i St B CpRloo BB et S TP ot R ghontition of
tiseelgeerith QDﬂLﬁWelm leﬂibﬁﬂd]ﬁiﬁnmn'l‘h@ Ht&old PyetSthat dr@ used to
NIy e 104 sends ress t CE 21
@9% 15 an e propou b kot el S A Fpp oo Hopdakei), IL
,1&@,5(rah tmﬁarPtﬁdl A0 (IpES]aly6E) YirbeolMydisl FES7

oL S SA- st OHOATIG od

P]tjh ERS(;&&)}SML%%& Ifacf%lr?@ﬁgegmﬁ)ll i at b s
e.i C e call is to be
' é’gﬂ’ggs"%@@ ‘%@ﬁ&%‘“ﬁ# accept ance message to W.AN
[018813 (SSTwo\%éénh&%sSﬁib%seanhébﬁ ﬁpéhr%th@smﬂ&o&@the
“ﬁ@\/woﬂgw%@w ich responds_to the SIP 200 OK
T Wﬁf@ﬁﬂ“@Pﬁ”E@@ﬁEkhessage to CSCF 2102
( S1Q)sMEPen gdﬁhﬁﬂ@htzoo XK nessage over a

3G networ.k -41 0164 The foll owi ng descri pt| on
set s“flt?if%lﬂﬁ(‘\%% PLY Wit Ressagh, ShemEneapsalpted

“«qdh fs’gewemmnmm 40P H&tra fee PhOLAARAD tHY SISI At k€ the

for i gures 23-36 show the protocols/interfaces
iand ashionghe el eventh and

tmlmmm@ﬁhgmﬁhﬁnﬁtﬂ ocol |ayers that are used

to support SMS in the present |nvent| on i nclude SM -

AL ( appreinatithy WAG/BDS, the SMB pramygstracted\and)progessed SS7
m@ﬁs%. a¥xtrad8ithe SMWidathlatddg ﬁﬁhlo%%a]ﬂé @ieﬁfeﬁlts {sBAEhSthe

. % protocol iIs the transport mechani sm bet ween

guddresspndiesspaeslgaetby Ehres infepmatisn elpments
(IEI‘h%rtil’éﬁ?e -pinenen GRRGWAE a'nir\ﬁhﬂ}‘ for3natPAHVhES efka@buthiad

based-i nterface tunnels, 651 Two nechani sns
inppHoframeadsent foghe M@T@@IM across the

- [0166) Figure 23 generally shows a network 1900 having the components
-necessary to support SMS over WLAN wherein like elements to prior figures are
designated by like numerals. Note, for example, Figures 9 and 15 more
specifically, the new components required for achieving the objectives of the
present invention are WAG/PDG 1901, Mobile terminals such at cell phones
1902, 1908 respectively support communications with a GSM RAN and a 2,5/3G
"RAN 1906. Laptop 1904, equipped with a communications card 1904a
communicates with an AP of WLAN 711 GSM RAN 1905 and 2.5/3G RAN 1906
interface with MSC 108b of VLR/MSC 108 in a known manner. WLAN 711
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WLAN according to the present invention include: - SM5
Tunnel ing (el eventh enbodi nent): wherein SM5 PDU is
extracted from SS7 nessage, then Encapsulated "AS IS"
by WAG PDG into an I P data frame and sent to the SM5
Cient in the WAN for normal processing (extraction
and actions). - SMS Proxy (twelfth enbodi nent):
wherein at the WAG PDG the SM5 proxy extracted and
processed SS7 nessage extracts the SM5S data al ong

wi th other usable elenments (such as the SM5
W@MW&@DMA&mam&E&bagﬁréﬁﬂgfdbémbﬂi BSlew. Service

RS0 1009 o S0 RIE SIS tn B T vt ST SMSE T b
[0187} r ame qu:tl e §émmmlbﬁshoduﬂﬁe®g%ﬂguﬂ Rkédby thO3L5L 1th%’&§
SRS M B AR SRS iy vrana SR inclRi it
thedbbemﬂhsh'ate@rl or figures are designated by like
I f e, Fj.gu 9 d 15
O Mol et ARt et Hollcying Efopamoted. Figure
25 dhastviteg ﬂm elevbjic bmhe&mﬁ;t tWigich B €RE Blefbrdd E}Sétﬁ&i ghé

%%D@G}a} 0 %bp"g‘eb%bﬁ erEi; nals such at ceII oné:ﬁ .

[omsm RAN ‘Zihels@m@phitao! smm&%hoﬁaﬂésg elc%%r B}ﬁ?

ol by R i et oo o £

connketidbace with MSC 108b of VLR MSC 108 in a known

nterfaces with PD@WAG in a

or tﬁégb&éﬁ%@éﬁﬂyl%%%ﬁi%mp@mwlsewim@om

| d@fu:my (SC) 1907 conveys SMS to PDGLWAG 711

202" WAGRBE A tes o7 mioron Socne e s Thinertuc

orsthppdhér. SMS. The entities used on NAS to support SMS

| ude Al L and LL, as illustrated.
0tfg) !\ﬁ%bﬁe RetrilscolBrocesvinet of Infoimagion
‘Elemieatdén WASYH. SMSUWRa &%v‘elslﬁ'cﬁﬁrﬁtee@ﬁfégf dpe JI#H%% n

nlt)) i ment |ch|sthe referred net
“apg ’8*?‘&% hgssageg(S1).onPatacandk the hehder

_ inTOAEaBoGard @ﬁté&ﬂtedﬂéﬁdsﬂiéﬁie@ﬁﬁiﬂ&ms QMM&%EQL%@:
t d t ’
wigh 35 B SEHnafiot Bhaddsios: Qe eMay °Psm;§£mmmm

datagram and routed to the destination node.

- [0173] As illustrated in Figure 27, the mobile services switching center

- (MSC) reinforces the previous information processing shown in Figure 26. Figure

27 also shows that the protocol entity: receives the message; exiracts 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 Elementsin
WAG (MO-mobile originated-case). SMS data arrives ag 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 857 stack to -
SMS-TWMSC. '
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connection. [0170] The SC 1907 and UE 1904 see the
sane protocol, only transported differently. [0171]
WAG PDG 1901 has an SS7 interface on one side and IP
interface on the other. [0172] Figure 26, illustrates
the details of processing of Information Elenments in
WAG. SMS data arrives fromthe GVSC as a transaction
capabilities transaction part (TCAP) nessage (Si).
- Data and the header information are extracted, and,
the destination is determ ned fromthe header, which

ml,jgﬁcggzug%‘ﬁl natlg :P adtilaérggss&h Tﬁ%e SVS da&%@ézslioﬁ@ahon
proé&%griﬁm@c@rew qflghﬁ@f@]:ho%s thht Hed prdtdee) ity redtivas tKe

the nobile services switching center I\/SC% rei nforces
messhge,p LERFRYE s then fisformeation, finds crosting ifermation Fngy then
encAPsulfteS i a BEARINQSROW el tRBlspbited YR tRE 857 Gidbbdrk:

recei ves the nessa g extracts the information; finds

017yt | ngeHroPhRTIvates defils shont thecprgessinedssidn thaHEay e
 both BMHbridifa B hiPrebmBRIRAT In &P&Aa%ﬁglms'sm QdteHd

Figure 28 shows the detalls of proceSS|ng of

recaivdail daa. B €aes wpShe mrotpebstaioand b delivered to SM-AL. Tt
pre. é,gtmﬁgtg@ﬁg}mersws data arrives as | P data. Data

header infornmation are extracted. The destination
[01'6’6d r essk: c(njhp SMS shessaggiongifating §MQ) |¢eseh SAMHAL entipsuiated

SMQ‘a%aaﬂ@PBQ it%o@%&o@ﬂ%ei%‘)ﬁm %R ina YR 3?%&?@*3?&%
theﬂ@@%’éﬁtmﬁldrsée%tﬂtﬂheneﬁﬁmknatl on proceSS| ng in Figure
| [oﬁ%- gﬁ:@@l %ﬁeyﬁa&y%i%e fh BBl m%L.t Qﬁ#i { Y B %Cseéc&ﬁis

extracts t routin
- prefenfedr hat,u '?omxa*rmnxeﬂmd toeﬂumpsmSMBesHiete tie SMRCpRtocol i 1s

‘te“z' “g";‘g‘ mpﬁlglﬁgG?d?%%%\%lﬁ&tgﬁ%dﬁm&about%e pr bUeEsH ng

the ﬁhﬁ datatfhen OM-Abs THeothvesiiBn tveyenapidatesitble SMS data in

a’]%—;% f&?& r

e| veéﬂl %P{’ gges@hg%gbﬁg %?(%8?%@ g"fa};c'i?}‘ﬁ%and
for w-wng\m é@tatﬁ:pn@tshe&E’ packet apd bentisplayiog hi@xbncteidata
o tHéﬁEer [0177] For the SMS nessage originating (M)

case, SM AL encapsul ates
10179] Figure 32 illustrates SMS protocol architecture for SMS proxy,

‘showing sample user interface for delivery Fig. 32a and origination Fig. 32b, of
SMS,
- [0180] With reference to Figure 33, in the case of "SMS PROXY", details
-about information processing in WAG/PDG for the mobile originated SMS are
shown. The data is supplied by a conversion layer to 8M-AL. The user provides
the DA (destination address) and the SM data. The information flows down AL,
TY, and RL. 8M-RL generates the originating MSISDN and uses the TCAP
s«s:::'\ric@T to send the data to SMS-IWMSC. :
[0181] PFigure 34 llustrates the message flow WAG/PDG, SMS proxy (MO).
‘With specific reference to Figure 85, in the case of "SMS PROXY", details about
information processing in WAG/PDG for the mobile terminated SMS are shown.
SMS data encapsulated in a TCAP message is received by WAG/PDG. The CM
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SM5 data in PDU. It goes down the protocol stack and
is finally encapsulated in the |IP packet and sent to
the network. [0178) Figure 31 illustrates el eventh
enbodi nent which is the second preferred (i.e.,
"proxy") method to support. SMS. Here the SMS protocol
is termnated in the WAG PDG and not extended till
the UE. WAG PDG extracts the SMs data from SMAL. The
conversion layer encapsul ates the SM5 data in an IP
packet and transports it to the UE. The sane | ayer in
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is %ﬁﬁbléﬁﬁaekbaxsﬁi&s GBI ORmAs 0L ReS: Tdigxghpg !
or.i.gi natl addr ess and SM RL daﬁ;\gean | vellss to
e§ﬂ'7é%6 F&¥oidg eithex gsingear addineciunetionalibnat theamtwork

i@, mnewrawaﬁ@mwenaemrﬂ% .addr ess and

[élgﬁ d encapsulates in an I P cet and
4o it Toe thigeephanaodiey qnables@ gronp of miobile texyinals,

-hmtuEﬂrﬁﬁ:ﬁbM%dtfh@cﬁbﬁﬁfgaﬂﬁlm 28R AEbsAGHIS cePOl 2 thb?:m ble

mation and displays it to the .user.
?g’e‘?ﬁﬁnﬁ eYt WEpsEes Y veice mrassaes stghoad push twAGKRDET). sws

[cm&sly ( MBigugdsMBYRrantOSTH ghivk | atBldk 3hicd heborkh Wk SecB ety
operating in peer-to-peer and hierarchical modes. A peer-to-peer mode 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 8502 or 3503 and similarly mobile
terminal 3503 may communicate directly with mobile terminal 3501 or 3502 and
muobile terminal 3502 may communicate with terminals 8501 or 8508 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 8601 or 3602 may operatein a
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[0183] As was described briefly herei nabove, the
objective of the thirteenth enbodinent is to provide
a short range, personal messagi ng network using

exi sting hardware such as, for exanple Bluetooth (BT)
radio and a UMIS platformwhich, may for exanple,
utilize the Ericsson U100 platform The thirteenth
enbodi ment provides a software entity at the
application level which is sinple, inexpensive, takes
naxinun1advantage of existing capabilities and

entities. I avQi eit herusi ng or addjn
R SRR s mabhe Rrmfal a5Ps repigens, oS pides Pupport
fbr/_up'd'&rdbeﬂh etging IQ&))mdlﬁler‘tﬁ'mhib alks. Sl kb possifiOidBvde the @resent
thirteenth e enabl es.a grou
TRHRER D SERRRR PR marang FRLPSRERG! B 1 ore
pmnﬂdsgeographlcal area to be capabl e of exchanging
5 ™ e B e AR i
41 ceNilak PhoRs 3801 ihueing a Qﬁﬁﬁlﬁ‘ﬂ:}” of !pi’ovmﬁﬁg Hoth m&%rmﬂ%me
hi er ar chi cal tﬁépeer - peer e sho

measagig FUSHigs gﬁﬂféht eﬁ@Pﬁ iﬁ?@%‘%ﬁe éﬁﬁF be““*ﬂ
veﬁw&men&aneseagag Qe B¢Ythén di;sgrd% Bled Breh@ aﬁl(é‘dlé:ﬁ@ﬂne contact

 Shortain ShOmIR Heoriay SOk (T RCoRUA s PoGtorgined by
t&é Quolikdefhital Bold¥: mbmbﬁ fof Siaﬁilﬁl@ lcor3f AR Yerminals in the

connunlcate directly with nobil e term nal 3501 or 3502
RifeRet Aspihodny ab AF02% assppsifieayordograne; 3802k individual mobile

tefibifd1alsers3id8atiftd Bp Weik hadnds! Ageshm&egsozk%ﬁﬁﬂghlsaozh,
j;he arrangenment shown in Fig. b, the_ hierarchical

megihers 380%Y and sonfordy éecrbecﬁ%mnlﬁ givepnthe,psey has
HIBRIigRtel Srplina 38035 2dd am&g@gﬁes the bufthh ok PTT 3808 or for text

comuni cat i ons bei ng provi in this node, althoug
mpessaEpdft-ne understood that either one of the nobile

- [besgy nal STRE QlnRkim&2 of Rte g%%&éitelﬂ%nﬁon Aé]]{,wsn RRE basic

simlar to nobile term nal Typical |y, pi conet
Philegorhycof apadbee netiwgrk whichis singlardo gmtaryeawaamer end PTT
. thBkAB16B) But dpbratss @ asoe&%&&m&%amvu@ea ﬁﬁﬁnﬂﬁ& %&ﬁﬁs of 100

enbodinent in a scatternet which Ig@rlses
pekern ke grampls, apd wvidh aynidy ey dep¢ryiesd) orFag\me@ s!aeebmn or

SRRk Berdl, abl ﬁql ﬂdﬂlée%eﬁv&rl&%n@iﬂr TR m@beaﬂhmdment
such as_ a cel]ular phone 3801 having a gﬁ@bl|lty of

lascroin}-tggnnitipelnt camw@wn withing smgllslnspd asesgroup,
- diiinin3esCocRbih Coftir¥ehy WARCE & st SBltmNARE RS tRETHRE Rry 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/sexrver mode, the
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text or voice nessaging, the user then displays the
menu and selects the contact list therefromshown in
the di splay 380l1a. The contact list is predeterm ned
by the nobile term nal holder and may, for exanple
consist of all termnals in the piconet as shown at
3802a, a specific work group 3802b, individual nobile
term nal users identified by their nanes as shown at
3802c through 3802h, famly nenbers 3802i, and so
forth. In the exanple given, the user has highlighted

ARSIRPLES Agle o BECroliiR AEor ML ! B ookt g
sygehrenQubelsiesn magiex ves) audavherain Bassclmnt/p&mmm
a Cl&&h € l

s9rr£\9 sse ntg%?ﬁgnﬁﬁé Et ec ﬁb{ ‘3@‘%@? %f)vel%ea glgﬁttﬁn e glignt, may
asgpgirenozisly aerant avgligrantiviely wberaih the clisnt QG chronbests seckos
sefSQWPhich tda ek ﬁﬂaﬁiﬁbﬂ% N tﬂﬁpe%ngle Wilodifhedt Rl.rfcher has

station or net wo server, 1.e
thﬁfﬂ@ﬁ'ﬁéﬁ? pmdmonnmbheymdmmabla eenidaa whbeili aBnéctable

desmal OsegksL#oﬁaWbL% %r&tvrlgerenﬁucﬁ% ol craple dg %@‘%Pﬂd

@bwseﬂﬂﬁnbageustation and, to the contrary is
aged ser ave
112020 g5abbiby SRS ot i B tbods S o
saxibed\ig] cynnmm avitle Figured 89: thrbi@l 39 Makiing deference to

Flé‘&% T Eha FEOTIP bR TEba B it PioPile Betnds b0 Goman

89 gmpmdedafotemlﬂbpggthnfapmmm&a&eﬂaﬂﬁhﬁﬂﬂhnﬁin

= e R ke Al oo T B oRrsn Sl it v oot oondo

daﬁyﬁéﬁsﬁmmhachumawmpmncnSadm@bhﬂeﬂk(wan DERoRLNRIE detides

term.nal s..Jhe thirteenth enbodi nent,
hs%fnth_gd%Q o S S PIRE S 0i nt - t 0- mul ti poi nt
[0393hmuni a’@tsumxm that melfikbkernihabD 30004 | d16cts rtoaImt1a1;e the

/. d th
ool BB TN B B S GS E gr crSpronite
39@@&ﬁhm1émunmnShamnmh&wﬁﬁhmkaouﬁwh@tmeen mast er and
e is

ve(s nd i.ent/ser d .
0308 © ¢ BN AREHETT cha et iros pegiormed by mebile trrprinl
39904 wheretie, adlstaril, ﬂwmohwmhmm QMﬁ]!sYor&(‘sﬁﬁﬁééifroYlder (SP).

e, I n.t ent as chronously Seeks
A B 37 Gt Al e i B s roviden
SP1 phe mepile beranibal990Atwlidh hheits hiken rééiﬁef- GeHikh ﬁ%ﬁa&o be
rof@xB¥dces GANNGE bARL T E RERREARL PSSl et 5o T or o
sets the token register to all binary ones, Mobile terminal 3900A then sets up

links with mobile ferminals 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
havingbeen set up by the user. At step 88 mobile terminal 3900A multicasts the
data. At this time, mobile terminal 8900A has the "token" and remains the
- master. The data multicasted to mobile terminals 3900R through 8900D are
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devices listen and respond to pages and wherein

di scoverabl e devices listen and respond to service
inquiries. [0190] An overview of the protocol enployed
in this enbodinent will now be described in
connection with Figures 39a through 39d. Making
reference to Figure 39a the exanple herein is one in
whi ch nobile term nals 3900A through 3900D are

provi ded, for exanple, within a piconet, and are

mai ntai ned on and in a |istening nDde as shown at

,ge%mga ihhASaMES Sbah POBE! 878 gvlilt Hih aI B PTT:;&W

start a conversation. or pus

$5088dunetion as slevescul copmurigation egsursringyynohropouemennss.
étH' riespg \Qﬂz%)thé? B %efitih) B5608 e&fers%%ha %@%%e

ects tointidate t conversatlon push to

atmsspmﬂtmeé h}temnbﬂmbemaisSQO@B mwheww Fig. #0bwikieein the
b t . r.ol
AR S QTS TS Sl A0 SR o R orioned epur,
'runnﬂmermammmmkﬁhmnBQQDﬂuﬂﬁbrkﬁuunﬁh'ﬂndmm 85, andyeatnuibyp 1SS,
1.1 d r en.
AR AR R oAl KA he R £ actebne o fobinal
lewiits adbbibs ofitsieken Bizisteheet twbinkhey omer a:ndnat st8p 80 fequietsithe
t
e fop bR A S0P, PFectBal Sodt B B e, By P iy 2,
: -meehvésot]ml teqnestdos the ﬁﬂtbﬁ aink dt@lt@lSQ,eghﬂquhésat}:ml tbken by
bi ry. . Nbbll rm nal 0 et.s I|n
ek i P Ren BB o AR ety 11 SRS e
~gmmunhunmmasn@huﬂemah#:Shmmﬁmmmesﬂhehham@mmdqaNnmﬂbhnnnmﬂ
er ,of ne of. t
- R0E M e ST e S P T b iledorotipt DgBA R ehesoken
JBeﬂhnﬁHMKQQﬁﬂ#@ﬁﬂﬁbﬁﬁmgﬁhk&oaﬂambﬂ@thﬁﬁﬁl?&hﬂﬂuﬂ&ﬁkmmh
user e ter jcasts t
gSiinatin it 5ot betpiti Bd of ren a0 omuicanisifitt o tmofite
fteﬁﬁkﬁllsb i‘iwma,rameclrﬁdtsmmmas bl@cfwx?] hPigdada mdhbhlaaﬁtmﬁed
0 [ term.n thr.ou 3900D. ar e
84 g inalils e Bl AOOUR cah S o it dnend gpi be
- the tsaitizbad Ehet #ioth Ralected Qﬂa:éniﬂmﬁ 30004, athe Skamph: lm[’i'gmgb;]mg
0 [ n 'Qcgcurs.in a synchronous manner. 1
“é@%%ﬁ%ﬁ éﬁﬂﬁ? Wermi nal 8900B desires to send
[dne4, ht h eAssi:hﬁﬁg tlfmgg)bﬂa ﬁiinﬁx){all:mbﬂ')d} B dgﬁlfdﬁsrﬁﬁéenaﬂ@@ﬁher a
shown in E.g. .4 rein t nobi | e.term
-tgiite'gs'e%g?%éﬂ‘hemﬁm% tPERiRRh Spieris 4 foken i the, piagner
- @inilPto that descyibed A0R MRS AT tdrifniT3000RB ad PisFddlpthat
BhmfaT 80005 Atfhiquithed {oalrol erminal 3900C sets its token register toall
-.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, reqmmg. iring 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 multiéasts to a client in an asynchronous

fashion. Acquisition of a token switches the role of the terminal from slave to
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determ nes which nobile term nal has the token, i.e.,
determ nes which termnal has its all bits of its
token register set to binary one and, at step S7
requests the token fromterm nal 3900A. Term na
3900A, shown in Fig. 40a, at step 88, receives the
request for the token, and, at step S9, relinquishes
the token by resetting its token register to al
zeroes, breaks all links with the nenbers of its
group, at step S10 and, at step 811, assunes the

de. . il 1nal,. 3900 at step 81
-?%%gt{@%eng‘ he' 1re]ocf‘}’S ro#n%gfy%n%?g?ﬁlﬂh%%(%ﬁg fe-they are
teoknectable bubhotndiscoveeshleset s its token register to all
0 at links, with..termnals,
il?gg%]r oup,  at Ig‘%tg%o‘%ﬁ%hgﬁ a enilf 851%8‘}%“% PE%‘#‘% at the
chamlicatiomistel and boy adapdbd f3 90 ZIROA MSR MU HARRY RS links

Ny | 0 39C . b1 ould be noted that the nobile
f‘iel rgir%? g@ttﬁ%‘?é?éﬁ B‘g&%é is,grlmrnesgﬂfeé' e g@ﬁ&rﬁ‘fﬂ‘?&‘e Vi need
r{gil,9'ﬁe th rﬁgm.‘ll dmﬁd&o@m@aﬁﬂteﬁhﬁﬁwhkhhﬁyﬁoﬂaaﬁnple, be

t anpl e ei.n bei ng ., chosen, for the sake
g?;fgﬁﬁﬁ?ﬁ %e?;#%wgfdwgfmfs m!j:;fmm Gms.
| i s deshbeusindfigarnt] tig -6 i , WhEh
a PTT.. thi q&; § .m.nal re ues;; ;Ntoken inqthe
* Tagsrasing defyq, (M) lignt i€ ap eplhrprisg erptent PAvsasb (BGM)
teomponait 3BRABiaridtafzodi thyoighian Eeicsoraintd3@Bdescription

.rlg_llli na%uiﬁ.. control, termnal 3900C sets its token
r ggus gr( toall ones, becones the master and takes

doragiol i rFigurel 41 dsalsiphAal blbek diRgra@X MHRNifi hak VTuh@ional
nobi.l.e..t erm nal 900A and 3900B. 019511 Recapul at i ng,
cRRehEeE el & phthors Togkigh 35580110, gk eRamnie; may be
tihiigratad 1oiol die dx@tigNplatane B ¥R bAbbAkRML REFYhBe 41, the
transm.tting,,.the tolﬁen bei.ng passed fromterninal to

PR caPHiRting are showp As hetog integrated tntp ensEricssan Th100
Plitforin capablef GippeidtlTMTS) Mbiévr it SRV be Bldbisfdd tfiat
to a client in._an asynchronous fashjon- Acquisition
I Zepailiience tha s ERon may ke TncpraoRRIFd fiterany other
Platfinisef likd firi@inality Ad cdpabilitpal s can function as
gm ts arigl tni?% can. be paged, 1.e. they_ are

ct abl'@eB W4W%%V@P%?%barﬁwf%§i{%@rp¢mdcmgss
fservideb alaltd bonirBemidation B ca® RlulBhR A iRMrARsedticds\plication
applicati an | evel angd are adapted for nanaglgs%oa user

FHSUP™ SRERGS AR ReFation anduplatad sgrviens reqprelivelishiows nt 42004
fthizE €60®Y, thd st RRlsuppsktitigtRe @bSAces h@&%&oﬁ %{iﬁ%}y
%.E %%Oﬁl tl?r%fxéhﬁ%&ﬁr Qltilletxgi((:itdijerweargmstlar%?oesn% 00 ii?ciud%xt%ggla%om '
~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, ete. may, when the
platform takes the form of a cell phone, bave a conventional telephone keypad
together with other operating buttons to provide on/off, scan, mode selection and
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based upon the Ericsson U100 platform which is
capabl e of supporting UMIS. [0198] As shown in Figure
41, the software entity 5100, which is a personal
nmessagi ng network (PMN) client is an enterprise
content managenent (ECM conponent which is
interfaced through an Ericsson interface description

| anguage (EIDL). [0199] Figure 41 is a sinplified

bl ock di agram showi ng how t he functional capabilities
of the enbodi nent shown in Figs. 39 and 40, for

i | ' ' f
S e R T e S
dapeivpht shoem far exahplaat 850 bix Figured Borthe sthnual iopetmay be a
| GS, |-af f fs ' :
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Bhpatwier iinterfce f(Ulhacptd ast be Javadased anduyayp employ any other
in r d. into any other platfornms of |ike
fsu%g’iugg’r‘{%‘f;% 2L 1ity. [0200] The platferm 4100
i[020H] por atBe rarsomatrmedshifingl atwork (PME) 2apaldlity is preferably
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dj1e0atheo individuae Irasdrdess esspbctbely defipC hi linsdt ynatnger) fidevice
4200A through,.4600A, the f e orti t hese .
Jipneer and Simonls memisssdnuie HU s106530d Blthe papeptively.
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SRR, JioMer el st oo nled waeh GAE pnoksr Mazs eperfoalive Hhs Jik
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an Unct) ons,.I o. mMmnaqge a .Jnterfaces t he at orm
vﬁowwwt‘”&ﬁ hsge & rowider Ggh 85,3 | PIVIER, Brm%ﬂ and
idztmv if;blﬁﬁg géﬂﬂekgﬁﬂgﬂitﬁwhasag?éme&bﬂmmt ﬂﬁhlﬂﬂethnk vﬁhichhas
- pase a | na S g, user O opel.ate e .
#ﬁsmrse‘fl@ﬁ% ﬁfi?n%ﬁﬂf apd ed yithi feg conty fistyel él,e mobile
Sﬁfﬁﬁlbll o édetﬁ:[ﬁkgaﬂoi&t - l@t&ﬁﬁﬂ:ﬂﬁiﬁbﬁsf lviﬁ‘:ﬁ ﬁh@@b’ﬂlﬁ%‘ﬁﬂbﬂé@rmina]s
pl.at, ,e e rmo ce pnane, ave a
Rmbe g Tnesnrtie kBB cells Bronate 5800h. of her
qpmmi ing 'Ibiégdéiﬁt&e ﬁﬁ?ﬁé@‘ﬂtﬁ’fﬁﬂ@ rsr,l’mms matiﬁgéb tHKhdling of the
ection a - .her typjcal, functions.
ZPeJE“é’P ﬁ’a‘%"i‘%ﬁ?& fiewgoeﬁaﬂlfapn?qﬂoé\rm{eeﬁw e thgengh Adbqand
tepRiols NIl otlsd Ot ef REioEX BB @ndthe386kicd BnditHbRledtedOfobile
t.he y be a touch screen type or the

ual. i nput.,

: HE‘“PB@ eiqﬂrpgr face is managed by the OAF 4900a.
Tbgogyser IMHegirbaleemahhger REARIES1002QodNEs £ pivill MHe ABYice
erEBI oi\]/mlalay other sujtable programm ng | angiuaé;e.

which includes any advertising or other capabilities of the mdividual platform of
the mobile terminal 4100. The modules 6100a through 5100c interface with the
OAF 4900a through a functional interface 4900b via the Ericsson interface
description language (EIDL) stubs of the open platform ATI (OPA) which
standardizes the modules 5100a through 6100¢ to the OPA and vice versa.
0204]  Asshown in Figure 41, Bluetooth (BT) services are interfaced with
the OAF 4900a protocols in modules 5100 through 43004, 4300b and OAF 4900.
'Graphics user interface (GUI) services are linked with the protocol modules

provided at 5100 through 4400a, 4400b and QAT 4900a. -
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[0201] The personal nessagi ng network (PWMN) capability
is preferably enbodied in three software nodul es

whi ch define the PWN client capability 5100, the

i ndi vi dual nodul es respectively being a |ink manager,
a device manager and a profile manager nodul e 5100a,
5100b and 5100c, respectively. The divisions of the
functions provided preferably dictate i ndependent
nodul es  whi ch, however, are associated with one
another. More specifically, the |ink rmanager nodul e
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built in different progranmm ng | anguages, running on
di fferent physical nmachines and perhaps on different
net wor ks, CORBA specifying in interface definition
| anguage an APl that allows client/server interaction
with the object request broker (ORB). [02061 The PMN
client registers for events and can be either a
CPRRl i er or consuner, can be dynanmically |inked and
the conponents thereof can dynanically register for
servjces. ,The apt age..of .t he empodi ment shown,
exan‘LI e it ﬁ“@tg?‘i ﬁ% qfeyVFﬂBgcﬁpé R il |SﬁW1ﬁ‘°g QSMS)
snal | of mbile i§§n1nals MAthIn a smal
mEIGP ‘gh?‘c ser cwiPsat {Udny associaged veith gomirclessobocpal area
The fore oi.ng i.s an explanation of the inventive
networe gﬁdﬂ afig Mt datarnels pretiocohdIRjelconnestiont thei caethod
and/or dat a- based services over 3GPP interworked
commpesingi t h specific reference to the PGDWand the
optionally and functionally connected situations of
WAGsseindirgathk SIS vaessags to & khisitmadssalce saeiverdeiter (SVESC);
invention is applicable to UMIS and CDVA 2000

envithenBRMSET fobwhrdihg | thenBMEi Hhds8skd Qot he %ﬁteway mobile
envi ronnments, and is envisaged to be applicable

sviidiehg SERBA[GRES@S wWel|. Wiile this invention has been
parti cuI arly showh and described WI t h reference to

pr ef r fé:‘n’@@ t hose
ski | éd@I ns'fttﬁrﬁici)i ar tﬁ%td @gméoh%&c ang eﬁ%?ﬁwtgn leve
therein wthout departl ng from
roﬁﬁﬁegé%fﬁgﬁ?%{gﬁgo gﬂédg of the invention as descri bed

her et of -51.C a 1. A nethod faor _delivering a

sho?ﬁf‘ rﬁéﬁé&@%@%.@@%&%ﬁowgdﬁe@ JE Vg gateway and
ui pment (UE assom ated with a wreless local area

Seﬂ%‘(nﬁd (i a an internet protocol (IP)

connect i on the nmet hod conprising: sending the SVS

mes $hg GME Cadaliveringthe SMS te thvgatewagnt er ( SM SO) ;

the SM SC forwardi ng the SM5 nessage to a gat eway

nobithe gatewiatyatelivgrieg the SM SRS agd foethGVIBCAN; and

interrogating a hone location registry (HLR) to

r et the VEL ANvd¢liviginghthe 'ISMKi ABsshge th ehelBE.

2. The method of claim 1, wherein the gateway is one of a packet

data gateway (PDG) or a WLAN access gateway (WAG).
3. The method of claims 1 or 2, further comprising;
the gateway sending a delivery report back to the SMS-GMSC after the

- SMS message is delivered to the UE; and
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the HLR retrieving routing information to the UE via a
gateway and sending it to the GVSC, the GVBSC
delivering the SM5 to the gateway; the gateway
delivering the SVM5 nessage to the WLAN, and the W.LAN
delivering the SVM5 nessage to the UE. 2. The nethod of
claiml1l, wherein the gateway is one of a packet data

gat e AN agcess gate 3. The
ot RSN st She e RSy 1 T sne
gateway sending a delivery report back to the SV5-GVSC
after the SMS nessage is delivered to the UE;, and -52
t he SMS- GVBC sending the delivery report to the SM SC.
4. The neThothefoddPélaEnd 1. 2 08B, furtd#'coRBIisHAPr i si ng:

the gateway reformatting the SVB nessage into |P

af tor i ndtateia) anhi R ol SR S e o 1p

format step, and prior to the gateway delivering the
SM5 nessage to the WLAN step, the gateway sendi ng an
SM5 gessage notifjcation ta the WLAN, .t he WLAN sendi ng
the BNB E@%ﬁl&@%?f Hlpem fh SHtReS COMPISDE: t he UE

respondi ng to the SVMS nessage notification; and the UE
senchliig 18 safewai rloRHat e B SNhEesaassiigdl BImAt step,
met hod for delivering a short nessage service (SMS)
andeprieie heiggitevar debvering ther SMfuinessage touly WhAN siep, the
wirel ess local area network (W.AN) to a cellular
gatevapsénding ay SMS kssage hotificataapio the RVLBa$ed

protocol, wherein the UE is attached to the W.AN and
s abt WhAN séiing tHeSWES hedsageaiificatiog to te UHE

provi ding an SM5 nessage in an Internet Protocol (1P)

Mes$hg’JE I’é&ﬁohﬁng%‘ih@ SM$ %é&@s@ﬁmioh? ahdle VLAN
-53 the WLAN sending the SM5 neSsage to a gat eway;

the UE sending to the WLAN an acknowledgment message.

6. A method for delivering a short message service (SMS)
message originated by a user equipment {UE) on a wireless local area network
(WLAN) to a cellular network using an Internet protocol (IP) based protocol,

.Wherein the UE is attached to the WLAN and is authenticated, the method
comprising:

the UE providing an SMS message in an Internet Protocol (IP)
message;

the UE sending the SMS message to the WLAN;

-53 -



the gateway forwarding the SVM5S nessage to a short
nmessage service interworking nobile switching center
(SMs- 1 WWBC) ; the SM5-1WVBC forwarding the SM5 nessage
to a short nessage service center (SMSC); the SM SC
sending a delivery report to the SM5-1WBC, the
SMS- | WMSC sending the delivery report to the gateway;
t he .ga sendi ng t elivery report to the W.AN,
ang 8RN REENG e S Sirsratrio s GpwAY o the OB
7 T e rrethod of claim®6, wherein the gateway i s one
55@ ay B%Mra@gew esEeaiov ANOHGBessege Service
) atevva 8. The nethod of clains 6 or 7, further
n Fk1 @gﬂgp 1 chingsenker EMSEWMECIn SM5 message
step, the UE establishing a tunnel to an appropriate
néhﬁeSMSrWMSQ fomdrarding UBe r $fiSs nessagy foa SMBt message

se_rV| ces with the gateway over this tunnel. 9. The
sermtdoehtef (SMab@g 6, 7 or 8, further conprising: the UE
acknow edgi ng the delivery report. -54

the SM-SC sending a delivery report to the SMS-IWMSC:;
the SMS-IWMSC sending the delivery report to the gateway;
the gateway sending the delivery report to the WLAN; and
the WLAN sending the delivery report to the UE.

7. The method of claim 6, wherein the gateway is one of a packet

data gateway (PDG) or a WLAN access gateway (WAG).

8. The method of claims 6 or 7, further comprising:
before the UE delivering an SMS message step, the UE establishing a

tunnel to an appropriate home network PDG; and

the UE registering for SMS services with the gateway over this tunnel.

0. The method of claims 6, 7 or 8, further comprising:

the UE acknowledging the delivery report.
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