[ 0001] DELI VERY OF DATA OVER W.AN COUPLED TO 3GPP [ 00021FI ELD OF | NVENTI ON
[ 0003) The present invention relates generallyto the delivery of data-based
services over. wreless |ocal area networks (WANS). Mre particularly the
present invention relates to nmethods and devices for delivering

packet-sw tched, circuit-swtched, |IM paging, SMS, and/or other services
over WLA.Ns that are coupled to one or nore 3GPP devices and further to
protocol architecture for a universal nobile tel econmunications system
(UNITS) and code division multiple access 2000 (CDVA 2000) SMS support
over WLANs and further to provide personal text and voi ce nessagi ng such
as | M5 and PiPPOLechnol ogpﬁwwaﬁnammnmmmmweratl ng in
a smal | geographic |ocation without sOupaGPRf a network. [00041BACKGROUND
[ 0005] Al t hough the neanings of the foll ow ng acronyns are wel | understood
by skilled artisans, the followng list is deenmed to assist in a better
under st andi ng of the invention: 10006] 30PPThird Generation Partnership

Pwj ct AAAAut henti cati-on, Authorization, and Accounting CCFChargi ng Control

Functi on 10002} FIELD OF INVENTION
[0003) The present invention relates generally to the delivery of data-based

sexvices over wireless local area networks (WLANs). More particularly the
present invention relates to methods and devices for delivering packet-switched,
circuit-switched, IMS paging, SMS, and/or other services over WLANS that are
coupled to one or more 3GPP devices and further to protocol architecture for a
universal mobile teleoommumcatmns system (UMTS) and code division multiple
access 2000 (CDMA. 2000) SMS support over WLANs and further to provide
personat text and voice messaging such as IMS and PTT technology restricted to
a small group of users operatmg 1r a small geographiclocation without support of

a network.,
0004 . BACKGROUND
[0005] Although the meanmgs of the following acronyms are well
understood by skifled artlsans, the following list is deemed to ass:st ina better
understanding of the invention: '
00086} 3GPP Third Generation Partiership Project

AAA - Authenﬁcation, Authorization, and Accounting

CCP " Charging Control Function '

CM ~ Call Management

cs Cause

CSCF Call State Confrol Function

. DA " Destination Address

DCS . Data Coding Scheme (3GPP TS 23.040)

br * Dialogue Identifier TCAP

EIR = Equipment Identity Register
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CMCal | Managenment CSCause CSCFCall State Control Function DADesti nation
Address CSData Coding Schene (3GPP TS 23.0:10) DI D al ogue Identifier TCAP
El REqui prent I dentity Register GGSN GVBC GAI SCA GPRS GSM HLR | M5 | MSI

| WEBC MAL MGCF MGW 1VEMS MR MS

GGSN Gateway GPRS Support Node
GMSC Gateway MSC
GMSCA GMSC Address
GPRS General Packet Radio System
GSM Global System for Mobile Communication
HLR Home Location Register )
IMS Internet Multimedia Subsystem
IMS1 International Mobile Subscriber Identity
IWMSC Interworking MSC for SMS

-MAIL 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 MSSC Address
MSI Mobile Waiting Set Indication (3GPP TS 23.040)
MSIsdn Mobile Station ISON number .
MSM More Short Messages (3GPP TS 29.002[15])
MSRN Mobile Station Roaming Number *.
MT Mobile Terminal
MTI Message Type Indicator (3GPP T'S 24.011[13])
MWD Messages Waiting Data
MWS Message Waiting Set (3GPP TS 23.040)
NAS Non Access Stratum
OA Originating Address
oC Operation Code (8GPP-TS 29.002 [15])
0oCSs Online Charging System
PCF Policy Control Function
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M5C/ VLR Regi ster MSCA MS! Ml sdn MSM MSRN MI' M MAD MAS NAB OA 00 OCS PCF
Gat eway GPRS Support Node Gateway ALSO GVSC Address General Packet Radio
System d obal System for Mbbile Comruni cati on Home Location Regi ster

PCI
PDG/PDGW
PDI

PDN

PDU

SCA

SCTS
SGSN
SGW

Sip

SM
SM-AL
SME

SMI
SM-LL
SM-RL
24.011[13D
SMS
SMS-GMSC

Protocol Control Information

Packet Data Gateway

Protocol Discriminator

Packet Data Network

Protocol Data Unit

Priority (3GPP TS 23.040)

Radio Access Network

Reception Time (3GPP TS 23.040)

Recipient Address (3GPP TS 23.040)

Relay function (3GPP TS 24.011[18])

Reply Path (3GPP 'T'S 23.040)

Roaming SGW

Service Center

Service Centre (3GPP TS 23.040)

Service Centre Address (3GPP TS 23.040)
Service Centre Iime Stamp (3GPP ‘I'S 23.040)
Serving GPRS Support Node

Signaling Gateway

Session Initiation Protocol

Short Message (3GPP TS 23.040)

Short Message Application Layer (3GPP TS 23.040)
Short Message Entity (3GPP TS 23.040)
Short Message Identifier (3GPP TS 23.040)
Short Message Link Layer

Short Message Relay Layelz (3GPP TS 23.040,

Short Messaging Service
Short Message Service Gateway MSC (3GPP TS
23.040)

SMS-TWMSC Short Message Service Interworking MSC (3GPP TS

23.040)



Internet Multimedia Subsystem I nternational Mbile Subscriber ldentity

I nt erwor ki ng ALSO for SM5 Ml sdn-Alert (3GPP TS 23.040) Medi a Gat eway
Control Function Media Gateway More Messages to Send (3GPP TS 23. 040)
Message Reference (3GPP TS 23.040) Mobile Station Mbile Services

Swi tehing Center/Visitor Location MSC Address Mobile Waiting Set

I ndication (3GPP TS 23.040) Mobile Station | SDN nunber Mdre Short Messages
(3GPP TS 29.002[ 151) Mbbile Station Roam ng Number

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

™ Terminal Equipment -

TID ~ Transaction Identifier

T-SGW Transport SGW
TPDU Transfer Protocol Data Unit

uD ' User Data
UDL User Data Length (3GPP TS 23.040)
UER User Equipment

UMTS Universal Mobile Telecommunications System
UTRAN UMTS Terrestrial Radio Access Network

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

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

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

[0009) Short message services (SMS) are supported over existing wireless
communication systems, including 2G GSM systems (i.e., circuit switch (CS)
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Mobi |l e Term nal Message Type Indicator (3GPP TS 24.0111131) Messages

Wai ting Data Message Waiting Set (3GPP TS 23.040) Non Access Stratum
Originating Address Qperation Code (3GPP TS 29.002 [15]) Online Charging
System Pol i cy Control Function PClProtocol Control |nformation PDA PDGW
Packet Data Gateway PDI Protocol Discrim nator PDNPacket Data Network
PDUPr ot ocol Data Unit

technology) and 2.5G GPRS systems (i.e., packet switch (PS) technology). The
support of SMS is also provided over the most recent technologies (i.e., 3G UMTS
and CDMA2000). However, the introduction of WLAN interworking with
UMTS/CDMAZ2000 (or 3GPP/8GPP2 systems) has created a new environment
that is not defined in terms of standard procedures and protocol architecture.
Currently, there is no support for SMS over Interworked-WLAN systems The
overall architecture and procedures for UMTS/CDMA2000 based SMS are
currently in the early development stage, and there are no standards or defined
provisions for this purpose at this time. There is need for new protocol
architecture for SMS over WLANS, in particular for a protocol for SMS services
over WLAN interworked with UMTS/CDMA2000 systems,

[00610] . The increased demand for mobile data communications raises some
key interoperability challenges. Existing wireless networks have evolved during
a i:ime when voice, (not data), communications were of paramount importance.
Early cellular network infrastructures included a radio access network coupled to
a plurality of mobile switching centers (MSCs) which, in turn, were coupled to the
Public Switched Telephone Network (PSTN). These devices operated in the
circuit-switched domain, so as to implement voice communications.
Unfortunately, the circuit-switched ddmain is highly inefficient when used to
convey data communications, which led to the development of various alternate
network topologies,

{0011} In GSM and GPRS architectures, the radio access network is
coupled to one or more serving GPRS switching nodes (SGSNs) which, in turn,
are coupled to one or more gateway GPRS switching l-IOdES (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, subseriber-
originating short messages, subscriber-terminating short messages, IMS paging
data, or othex types of packet data.



PillPriority (3GPP TS 23.040) RANRadi o Access Network RCTReception Tine
(3GPP TS 23.040) REAReci pi ent Address (3GPP TS 23.040) ELRel ay function
(3GPP TS 24.011[13]) RPReply Path (3GPP TS 23. 040) R- SGW Roam ng SGW
SCService Center SCService Centre (3GPP TS 23.040) SCAService Centre
Address (3GPP TS 23.040) SOPSService Centre Tinme Stanp (3GPP TS 23. 040)

[0012] If a mobile subscriber wishes to access the Internet (or a private
Intranet) from a wireless handheld terminal, it is possible to do so via the radio
access network, using a data communications pathway that includes one or more
SGSNs, GGSNs, and an IP neiwork. However, for many system applications, it
would be desirable to access the IP network via another path, such asa wireless
local area network (WLAN), to avoid adverse impacts on the ability of the radio
access network to carry conventional voice communications.
[0013] WLAN technology is enjoying increased usage in homes, offices, and
indoor public areas. Meanwhile, mobile service providers are exploring
opportunities to extend their service portfolios by providing WLAN "hot-spot”
access. By way of illustration, travelers waiting in a:rport lounges can access the
Internet over a laptop computer that is equipped with a WLAN card. This
enables end users to access their home office from virtnally any Tocation without
any noticeable change in petwork performance. To support such services in
commercial, enterprise and home networking environments, WLAN research and
development is proceeding at a brisk pace. Rapid deployments of IEEE 802.11b,
802.11a and 802.11g are in progress, with a large number of companies involved
in the design and manufacture of components based on the IEEE 802.11
Standards. These deployments are expected to increase as consumer interest
increases.
[0014] Even though a WLAN provides a complementary service to GSM
and other radio access network operators, interoperability standards have yet to
be developed. As a result, subscribers do not have seamless coverage of all data
- services when swiiching between a radio access network and a WLAN. For
example, in the context of a 3GPP-equipped network, subscribers are not able to
receive SMS when they are accessing a WLAN. The ability to properly deliver
other types of packet-switched or circuit-switched data, including IMS paging
data, may also be compromised when a WLAN is utilized in conjunction with
3GPP equipment. '
[0015] FIG. 1 sets forth a related art architecture for circuit and packet
switching in the context of 2 GPRS and GSM network. An SM-SC 100 (short
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SGSNSer vi ng GPRS Support Node SGASi gnal i ng Gateway Sl PSession Initiation
Prot ocol SMshort Message (3GPP TS 23.040) SM ALShort Message Application
Layer (3GPP TS 23.040) SMEShort Message Entity (3GPP TS 23.040) SM Short
Message ldentifier (3GPP TS 23.040) SM LLShort Message Link Layer

SM RLShort Message Rel ay Layer (3GPP TS 23.040, 24.011[13)) SMsShort
Messagi ng Service

message service center) is coupled to an SMS-GMSC/SMS-TWMSC 102 (short
message service-gateway message switching center/ interworking message
service center for SMS). SMS-GMSC/SMS-IWMSC 102 is equipM to operate
using at least three different types of interfaces, set forth below.

[0016]) A "C" interface operates between an HLR 104 (home location
register) and SMS-GMSC/SMS-TWMSC 102, Each call originating o;Itside of the
GSM (such as an MS terminating a call sent from the PSTN) has to go through a
gateway to obtain the routing information required to complete the call. A
protocol known as MAP/C is used over the "C" interface for this purpose. Also,
the MSC optionally forwards billing information to HLR 104 after call clearing.
[0017] A "Gd" interface, operating between SMS-GMSC/SMS-TWMSC 102
and SGSN 106, uses the MAP/G protocol to transfer subscriber information
during a location update procedure.

[0018] An "E" interface operating between SMS-GMSC/SMS-IWMSC 102
and-MSC/VLR 108 (mobile service switching center/visitor location register)
interconnects two MSCs, and is used to exchange data related to handover
between an anchor MSC and a relaying MSC using the MAP/E protocol.

[0019] A "D" interface is provided 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" inferface interconnects
two VLRs of different MSCs, using the MAP/G protoeol to transfer subscriber
information during a location update procedure. An "Iu" interface is employed
between MSC/VLR 108 and a UTRAN 110 (UMTS terrestrial radio access
network). Messages exchanged over the "Tu" interface are relayed transparently
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. '

00201 Terminal equipment, such as TE 114 and TE 116, may be coupled to
mobile terminals, such as MT 118 and MT 120, respectively. Ilustratively,
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SM5- GVBC Short Message Service Gateway MSC (3GPP TS 23. 040) SMs-1 WEC
Short Message Service Interworking MSC (3GPP TB 23. 040) SoRSt at us of
Report (30PP TS 23.040) SM TLShort Message Transfer Layer (3GPP TS 23. 040)
SRI St atus Report Indication (3GPP TS 23.040) SRRStatus Report Request
(ESGPP TS 23.040) TCAPTransaction Capabilities Application Part TETerm nal
qui pnent

communications between the TEs 114, 116 and the MTs 118, 120 takes place over
an "R" interface. In turn, MT 118 communicates with UTRAN 110 over a "Uu"
interface, and MT 120 communicates with BSS 112 over a "Um" interface. "Uu"
refers to an over-the-air interface for exchanging information between a UMTS-
equipped MT and a UMTS-equipped radio access network. Similarly, "Um"
refers to an over-the-air interface between an MS and a BSS. The "Um" and "Uu”
interfaces both use link access protocol- Dm channel (LAPDm), a modified
version of the ISDN link access protocol - D channel (LAPD), for signaling.
[0021] UTRAN 110 is coupled to SGSN 106 using an "Tu" interface which,
as previously mentioned, acts as a iransparent relay for conveying messages
between MSC/VLR 108 and an MS via BSS 112. A "Gb" interface is employed
between BSS 112 and SGSN 106. The "Gb" interface is ultimately used to
interconnect two VLRs of different MSCs, using the MAP/G protocol to transfer
subscriber information during location update procedures, in this case via the
BSS which has established communication with the MS. Subscriber information
is alsé transferred during location update procedures using "Gs", "Gr", "Gn", "Gi",
and "Gc" interfaces. The "Gs" interface links MSC/VLR 108 with SGSN 106; the
"Gr" interface connects SGSN 106 with HLR 104; the "Gc" interface links HLR
104 with 2 GGSN 122; the "Gn" interface links SGSN 106 with GGSN 12%; and
the "Gi" interface links GGSN 122 with a PDN 124 (packet data network) coupled
to TE 126. '

[0022] SGSN 106 is coupled to an equipment identity register (EIR} 128
over a "Gf" interface. Basically, EIR 128 is a database which 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 alse coupled to
charging gateway function (CGF) 130 over a "Ga" interface; and CGF 130, 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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Tl DTransaction Identifier T-SGMransport SGW TPDUTr ansfer Protocol Data
Unit UT)User Data UDLUser Data Length (30PP TS 23.040) HEUser Equi pnent
UMTSUni ver sal Mbbil e Tel ecomruni cati ons System U PRAN uivrrs Terrestrial
Radi o Access Network VPValidity Period (3GPP TS 23.040) VPFValidity Period
Format (3GPP TS 23.040) WAGW rel ess Access GatewayW.AN Wrel ess Local Area

by interface GP. A CAMEL GSM-SCF (Customized Application for Mobile
network Enhanced Logic, GSM Service Control Function) 138 is coupled to SGSN
106 by a "Ge" interface.

[0023] With respect to handling the Short Message Service (SMS), the
overall requirements of the various elements of FIG. 1 (MSC/VLR 108, SMS-
GMSC/SMS-IWMSC 102, and SGSN 106) provide message routing and
intermediate buffering as set forth below.

[0024]) (A) Requirements for Mobile-Terminating Short Messages .
10025} (i) Functionality of SMS-GMSC of SMS-GMSC/SMS-TWMSC 108

{0026} ‘When receiving a short message TPDU (transfer protecol data unit)
from the SM-SC 100, the SMS-GMSC of SMS-GMSC/SMS-TWMSC 102 receives
the short message TPDU, and inspects the TPDU parameters. If the TPDU
parameters are incorrect, the SMS-GMSC returns the appropriate error
information to the SM-SC 100 in the form of a failure report. If errors are not
found in the parameters, HLR 104 is interrogated and retrieves routing
information or possible error information. In the case of error information, HLR
104 returns a failure report to the SC.
io027] If no errors are indicated by HLR 104, thep the short message
TPDU is transferred to the MSC 108 or SGSN 106 using the -muting information
obtained from HLR 104. In cases where two addresses (SGSN and MSC) are
received from the HLR 104, the SMS-GMSC may choose via which nodes (SGSIN
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 ghort message is received from the MSC 108 or
SGSN 106, the SMS/GMSC performs the following operational sequence:

(a)  Ifthe report indicates successful delivery/the HLR 104

is notified of successful delivery via the MSC 108 or the

SGSN 106, which causes the HLR 104 to alert any service

centers whose addresses are stored in the messages waiting



Net wor k 100071At the present time, the wireless industry is rapidly noving
fromvoice to data services, froma verbal to a visual universe of
applications. Users are demandi ng new features, such as the ability to
send and receive mails, surf the Wrld Wde Wb (WWY, and send i nages,

all fromtheir wireless handheld termnals. The focus is on devel opi ng
services, including advanced forns of nessaging, nobile entertai nnent, and
| ocati on-based applications that are avail abl e whenever and wherever they
are needed. [0008] One currently popul ar data service is known as "short
nmessage service", hereinafter referred to as SM5. SM5 has enjoyed
ever-increasing popularity-in many areas- of the world, and this

popul arity is only detp&dW) forthgMSy.aniddbe h@hsstul repozt tipzeaded vi ces ( SMB)
are supported over exist]j Wi S conmuni cation systens, including 2G
GSM syst ens (i.e.,ﬁggﬁﬁ#{gggﬁ%Q#§§CEb t echnol ogy) and 2.5G GPRS systens
(i.e., packet switch (PS) technology). The support of SM5 is also provided

over the nost receni, teghnol ogies. (. . 0). However,
t he introduction of WA ﬁlﬁt rfi%gﬁvmm?%%%%gg%? 3GPP/ 3GPP2
systens) has created a sswerbard vintheMSCHEDS darthe SGSHeLOGdbenn t er ns of
st andard procedures and,pr, |, .archi tect ure, r ere is no
support for SMS over | n#ger%ﬁagé%ﬂﬁesstﬁ‘gE(’elr]’?ﬁért%ee&(f;é\%%%‘ffltﬂgrchi tecture
and procedures for UMIShgENAEDHGChiase theIMBVD (if implenented) witht he early

devel opment stage, and {here, ar.e no.standards or defined provisions for
this purpose at this tihﬁﬂngﬁﬁﬁ@nF@ﬂﬁggﬁﬂﬁﬁ?%ﬁ%M/protocol architecture for
SM5 over WLANs, in particular for a protocol for SMS services over W.AN

i nterworked with UMIS/ 0 stens. e increased nd for nobile
data communi cati ons raFggg%@%hﬂ&{ﬁyugﬁ?¥$§§££ﬁHFFPPQ%EﬁgﬁSgﬂges Exi sti ng
W rel ess networks have psaj\abgeritiia e MSC 108 vh elie 8GBdEGS hiot dat a) ,
communi cati ons were of ramunt. i rtance. Early cellular. network
infrastructures includegggmggﬁpdséggg%@g% R ’éHHP%HE plurality of
mobi | e switching cent er gstabiybed with tHe, addfesset! BC; el theamigptiesl t o the Public
Swi t ched Tel ephone Network (.PSTN).. These .deviges, operated.in the
circuit-switched donain?3§H£§9mggﬂﬁﬁgﬁgﬁgﬁg“ﬁ%??@“@&ﬁﬁﬁﬁ?é@?ions. ‘
Unfortunately, the cir Cidabos Yartihb oS e dbserst deithht vhe 8€fhaei ent when used

to convey data conmuni cat, ons, mhigﬂ Iq%n}o t he,devel opnment of various
al ternate network topol BgPelany retry algoriihm appropriately.

{c)  Ifthe 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 tbe
address of the originating SC into the MWD Gf
mmplemented) 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.

(@ I two addresses (SGSN and MSC) are received from
the HLR 104, then upon receiving the first report
associated with the short message from the MSC or
SGSN, the SMS/GMSC 102 performs the following
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[0011] In GSM and GPRS architectures, the radio access network is coupled
to one or nore serving GPRS switching nodes (SGSNs) which, in turn, are
coupl ed to one or nore gateway GPRS swi tching 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 i npl enment packet-based
swtching to provide for efficient transfer of data between the radio
access network and the Wnetwork. Such data can include, for exanple,
subscri ber-originating short messages, subscriber-term nating short
nmessages, | M5 paging data, or other types of packet data. [0012)If a
nobi | e subscri ber w shes _to.,.acgess the | rnet . (or a.ptivate Intranet)
froma wirel ess handhel §P¢% aF?qanﬁ's?éﬁ?s%F%eP?}%dgé%te@i a the radio
access network, using asdaessfidodelivaiy; dhé GIIR 164 Haatifildtofithe! udes one or
nore SGSNs, GGSNs, and an!? tyar kK _Howev for yst.em appl i cati ons,
it woul d be desirable tﬁuﬁe%g@ﬁﬁ@ylvﬁmﬁbﬁ%pwrﬁg%’ af:)ath, such as a
Wi rel ess |ocal area net ¢misks ¢he/HAN) to bleriongy Sexdibecienters FlRss S On t he

ability of the radio access network t.Qq r nveptignal voice

comuni cations [0013) W ﬁﬁﬁfﬁﬁ’i’adi”é%g‘rém%‘c} iﬁ%ﬁ&@eﬂ“ﬁsage in homes,
of fices, and indoor pubthesuépstal rdfostiviidated AAlMenE t6He\d® e provi ders are
exploring opportunities to extend their service portfolios by providing
WLAN "hot -spot™ access. By way of illustration, travelers waiting in

ai rport |ounges carnepcCHihe Hifé repér®id\eiailivé Fepdrt BBic@Bng afput er that is
equi pped with a WLAN card. This enabl es” end users to access their hone
office fromvirtually a#™ ocati on wi thout any noticeabl e change in

networ k perfornance. TousideRifidd SibeEHlss! Yhdiporlttd LR Msaht enterprise
and honme networ ki ng environnents, WAN research and devel opnent is

proceedi ng at a brisk pSibscriber wihgedication (IR or| B Betachap, 802. 11a and

802.11g are in progressSgyspérh faifirk, ta Yhh/eQ M@ thRSng Vol ved in the
desi gn and manufacture of conmponents, based on the | EEE 802.11 Standards.

These depl oynents are eWpdetRy Pnechione gawpended; othamndhe jshodlr est i ncreases.

[00141Even t-hough a W.ANefNag¥ T#eH B ¢RMRILRRNMANe SRE0HICEathO CGSM and ot her
radi o access network operators, interoperability standards have yet to be

devel oped. As a resul t, *ipstharoptpg infermpfom o okfainagd fraastEByer age of al |
data services when sw tgdy ng between a radi o access network and a VVLAN
For exanple, in the context of a 3GPP-equi pped network, subscribers are
not able to receive SM5 when they are arePssing a W.AN. The ability to

properly deliver oifer $\%RESecohid PépokiinditdsGae@sshl Gdifvery fheSW t ched dat a,
i ncluding | M5 pagi ng dat may al so be conprom sed when a WLAAN is utilized

a . V
in conjunction with 3GEBLBRMreatified ofths|smpesssiul delivery ofthe o rel ated art
architecture for circuidecaitfirRAdkeia $hé MED HosGONt heidhatsst of a GPRS and

GSM network An SM SC 100 (short

the HLR 104 to alert any service centers whose
addresses are stored in the MWD for the MS; the HLR

104 is notified of the unsuccessful delivery at first
transfer only with cause "absent subscriber"; the HLR
104 is notified of the reason for the MS being absent
via the MSC or the SGSN @f this information is
available); when necessary, a link is established with
the addressed SC; and the suceessful report is created
and sent to the SC.
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nmessage service center) is coupled to an SMS-GVBC/ SYLS-1 NVMSC 102 (short
nmessage service-gateway nessage switching center/ interworking nessage
service center for SM5). SMs5-GVSC/ SM5-1WVBC 102 is equipped to operate
using at least three different types of interfaces, set forth bel ow
[0016) A "C' interface operates between an HLR 104 (hone | ocation register)
and SM5- GVBC/ SMB- | NVVBC 102. Each call originating outside of the GSM
(such as an Ms terminating a call sent fromthe PSTN) has to go through a
gateway to obtain the routing information required to conplete the call. A
R[otoc?L knggn as NAP{F is used over the "C' interface for this purpose.

o) e opt| a orwar s _Dbi !iég%l'hﬁfe% iR PR 104 after
call clearing. 8§ ﬁ. egkg 0 erat?a*%getmeen
SI\/E— GIVStC):/ SI\/S-]ICVWSC 102 ?mﬁmmammfm@fmmfmmm to transfer
subscri ber information 18] An "E"
i nterface operating betﬁg%H“%ﬁ%ntﬁgﬁ§%§ﬂF#6%E%ﬁqgg %%gﬁE&?bL% ?%Sn(ngblle
servi ce swi tching cent etHevﬁmtbnsecbmbmpoohfaubglchméoﬂ\diSrMemQMnects two
MSCs, and is used to exghan e@%%&%ﬁ &l at %?é 4&&y?%%§[ g- en an anchor
MSC and a rel aying M5C ?‘?f&y ‘gpr 0co 9t]h. "interface is
pro;n defl Pet vveeﬂ MSC/ VLA GS abtfiéd Rorlp4withhi thei nalmleﬁab"éasames t he MAP/ D
protocol to exchange in i gn,rel ate h 0 a.lo t he M5 and/ or
t he managenent of the s%gésé"l" e’r.ﬂﬂn‘”@s%a?ﬁ? % Es use e’Detween MBC/ VLR
%/g8cgnd SGSN t126 M'IA'\E/GG"MCdrlth'eSGSNedbﬂthrﬂmrfmnMiS\mtﬁbﬂbﬁ of different

, using e ot ocol .to,trgnsfer subscri.b rmation duri

a location update procetify&#2s o, for I%‘eﬁ% cag’s “ﬁp oyﬂ%&oetween I\/BC; {]/ER
éoghgnd g UTRANtﬁlo fUNEGSFR&EﬁﬁdGﬂﬂﬁsﬂMMﬁm@ﬁﬂﬂﬁﬁs%ﬂaEbhmﬂ*@a Messages

X nged over e "In" interfac rer ed tr arent |y, t hrough a BSS
(base station systen). PBPGEERYY 2 "‘i\es'fahﬁéi‘%awﬁor%grag&é?s et weengl\/BC/ VI A
108 and BSS 112. The "ASCi sideihe aegativiiiepas is dieaizll hadaditdatief suitable
radi o resources to the NBs and aIso ?gﬁ¥gjen s fu ct%hgs related to

nmobility and security such as TE 114
and TE 116, may be coupl ed to m)bl |l e term nals, such as MT 118 and Mr 120,

respecti vepyeg)! | | Uiy Fun¥Bnality of MSC of MSC/VLR. 108
{0030] When receiving a short message TPDU from SMS-GMSC/SMS-
ITWMSC 102, ("Forward Short Message"”), the MSC performs the following
operations: 1) receive the short message TPDU; and 2) retrieve information from

the VLR (location area address and, when appropriate, error information).
{0031} If errors are indicated by the VLR; the MSC retarns the appropriate
errorinformation to the SMS-GMSC in a faiture report. If no errors are indicated
by the VLR, the MSC transfers the short message to the MS.

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

{0033] If errors are indicated by the VLR,.Vretm'ning the appropriate error
information to the MS in a failure report.
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communi cati ons between the TEs 114,116 and the MIs 118, 120 takes pl ace
over an "R' interface. In turn, MI 118 conmmuni cates with UTRAN 110 over a
"Uu" interface, and MI 120 conmuni catPs with BSS 112 over a ' Unf
interface. "The refers to an over-the-air interface for exchangi ng

i nformati on between a UMISequi pped MI and a UMIS- equi pped radi o access
network. Simlarly, "UnW refers to an over-the-air interface between an M
and a BSS. The "Um' and "UWu" interfaces both use |ink access protocol- Dm
channel (LAPDm, a nodified version of the ISDN |ink access protocol - D
channel (LAP))), for signaling. [0021] UTRAN 110 is coupled to SGSN 106
usi ng-an "ha» .interface . which, as preyj t acts as a
transparen@ﬁ‘?"gl ay f%eg&%ﬁw%%%%ﬁ#%e@ﬁw@ TEHF an MS vi a
BSS 112. Aconition foi heMT-SMS, thaMSOiea thebpihantoBhive tHLTPDY ibafedd6. The
"Gb" interface,is ulti I ed.tqg intergonnect .two, VLI ts of different
VBCs, s B errboRBpe FRish sttt i moftar e S RREHEER it SeRBd Bh dur  ng

| ocati on gGRP CS2N0EZ 5HS , THe mbhkingunt ive: tHad al MesBESnAlY hgdvasd est abl i shed
comuni cation with the M5 bscri b i,nformatjon, i transferred
Goring | ocaiatahia fhaapanisied el s tag s o spond tne S s e " o

i nter ; acesthe M®bedofes hdiRib ie?&eMr']Li-sMs Me\x‘l-ﬁelsﬂ&e&\ﬂ" PDUS%é\Hf é;%l redk he "O"
interface co ts SGSN.106 with HLR 104; the "CGc" interface |inks HLR 104
with a eeéﬂtﬁgﬁ%wﬁ?@# PBF?%WW@S&@&@MW@JWM and the
"GNt ergpahe MS HiRhi R bekdattvd tith e tHRIMSEA4 hiiRs Gl Qipps t618frdPLd<) coupl ed

to TE 126. 10 S 106 is coupled to an equi pnent identity register
(EIR) 128 t@@é%éaﬁé\l interface. Basically, EIR 128 is a database which

stores datgossl at eCXiﬁ%FﬂE&idnﬂﬁm'S@mmG Wher eas subscriber data is

handl ed by HLR 104 and M5C/ VLR 108, the MR 128 stores relevant nobile
equi prent [P@38t ed Hben rreiviRg P Shoremsepe TP, reR SMBGMBE/SMBck down
st ol en NDWRMSEI2REIHYardShdr® MEBSHgL9! SOBNT108CEdcEivEhe FRGI Infe prent .
SGSN 106 is also coupled to charging gateway function (COP) 130 over a
"Ga" i nt erPERH.andd eeryes axnsletpeied. R SUEN L ystutpetthe aPBOBHRIRETEYst om 132,
SGSN 106 qﬁ%rjﬂaﬁuﬁuﬁ;émg;gﬁggqggﬂmet,@%&@ addi tional SGSNs, such as
SGSN 134 through a "than interface descri

ed previaously. The SGSN is
coupl ed t d9FBN 12%99%%&9@6@%#@%@55@@%@9&1?%@9@% GE A
CAMEL GSMyHCER& 28 thd\WY. i cation for Mbile network Enhanced Logic,
GSM Service Control_Function) 138 is coupled to 80811 106 by a "Ge"
i nterface l09823] w%enwmg%@nﬁmt%gwﬁbewem d byeihei ce (SMVB),

the overalyig! aQUEGSRENISTdiys 1R JdivbiSUSnErRABOA S0 The BMS-GMgA M 8T VLR 108,
8MBAVBGE SMS- IWMSC 102, and SGSN 106) provi de nmessage routing and

i nt er medi ACEvERYTERITEnYhes recsiving s frlusereprrt qf Gshiorianessagriraesferios f or

Mobi | e- Terpl Mad | thg SBIN 100/Ra 8RN e LPBropHale offP Girb@aidnlt¥ tRE sii- GVBC of
SMS- GVBC/ SVB- 1MWBC 108 [ 0026 E]\é\hpen receivin short nti ssage TPDU

3 - . - - a- b -
(transf er PMECR aifailpre senemt-t deReiving onptificatiop fropyibe agf

SMVB- GVBC hSnd MRG0 t4 Re&Y 6% dritfors BTt nlBS:5R8 ¢ TRtk hre@BtbciedPpect s the
TPDU paraneters. |f the TPDU paraneters are incorrect, the SMs- C

returns t itBe 8FFPOHIG Reetuans the approprinta ererr infroptionia the Mg aifeilurhe f or m of
a fail ure LERer trnokbirofd &lddtcdicd HYHCIP 1Ot nBLil AStHRINA B £ nerkdrl 104 1S

interrogated _and retrieves routing information or possible errof
i nf or mat i @ailahle iy thecMS@igthed$GIN. | nf or mati on, HLR 104 returns a failure

report to[g¢sd}SC. When the MS becomes reachable again it notifies the HLR of MS
being reachable via the SGSN.
[0040} When there is an ongoing MT-SMS transfer to the MS, or other busy
condition for MT-SMS, the SGSN has the option to store the TPDU in a queue for
a short time (which must be shorter than the supervision timer defined in 3GPP
TS 29.002 [151). The maximum time that a message may be queued is related to
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[0027]1f no errors are indicated by JILR 104, then the short nessage TPDU
Is transferred to the MSC 108 or 80811 106 using the routing information
obtained fromHLR 104. In cases where two addresses (50814 and MsSC) are
received fromthe HLR 104, the SM5-GUSC may choose via which nodes (SGSN
or MSC) the SM5 is sent. SMS delivery via the SGSNis normally nore radio
resource efficient than SMs delivery via the MSC. [0028]1f one address
(SGSN or MSC) is received fromHLR 104, at the tine the report associ ated
with the short nessage is received fromthe MSC 108 or 50811 106, the
SM5/ GVBC perfornms the foll ow ng operational sequence: (a) If the report

I ndi cates successful delivery/the HLR 1Q4 is I £ sycc ful

del i very th%@e@n@r&heéﬁwwg@WM§§S%€%@O4 to

al ert any,s&hnsG9asib ErMMMS AL IEE StoRéETPDUE ade déliveld toths ages
waiting data (MAD) for the M5;_ and the _successfyl_report i eated and

c
sent to t S acaiigin fipi-ont bagie If agsssageds notsyeg YEBB“'ff‘F“?‘i'iS’i Ating

"absent s yps ChinhPthe Mrihilils i LAOBGEI HiariGalagibpiiieibridiGo thX 104 1
requested to insert the address of the originating SCinto the MWD (if

i mpl enent 8MS-GMIC.-t he indication of absent subscriber; the HLR 104 is

i nforned gjpshie I eARPRedBlerhiifs WP MSHIRIOARSABNe WhartMesshis 108 or the SGSN
(if this information IS avallable); ere nec%ry, a link is established

with the 042bssed 90 Funclionplity of MSC ol MSGAVLR 108 - ecated and sent to the

SC whi ch jq@kiides GG RS £5hbM ndEBaRe TPORBSENheSHS! B! Mdte SC nay
adj ust any retry algorithmappropriately. (c) If the report is a failure,
a nessageréceives the shadinsesshenTPIRE; rebrieves informationfrom thedddas welhag he MSC or

o g nat | G BRI B g gt Sk g ok dis Ko b I s Nerrory
Capaci ty Bkinfedwdionfiremtthe WHCisoiollewes bicthe inprstigating thagmebide necessary,
o 1% " feuailannet ety ueibossaapusdercsog | 0,
t hen upon areindicateddytthe VILR; the M8Fareturas therinereniajp enyox informigbpn thessage
from the MECHAY 5 SCHNIade1@polYD FYB Crddhe aRE i REATBd biPend VLR Mo BrsC

inspects the RP-DA parameter.

[0044]} If parameters are incorrect, the MSC returns the appropriate error

information to the MS in a failure report. If no parameter errors are found, the

MSC transfers the short message TPDU to the SMS-IWMSC of SMS-

GMSC/SMS-IWMSC 102. Note that the functionality of the SMS-IWMSC may be

implemented by the MSC.

[0045) When receiving the report of the short message from “the

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

[0046]) (i1)_Functionality of SMS-TWMSC of SMS-GMSC/SMS-TWMSC 102

[0047} ‘When receiving a short message TPDU from the MSC or SGSN, the

SMS-IWMSC receives the short message TPDU; establishes where necessary, a

link with the addressed SC; and transfers the short message TPDU to the SC if

the address is valid.

[0048] If a report associated with the short message is not received from

the SC before a timer expires, or if the SC address is invalid, the SMS-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, orif the 5C addressis
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operational sequence. If the first report indicates successful delivery,
the HLR 104 is notified of the successful delivery via the MSC or the
SGSN, which causes the HLR to alert any service centers whose addresses
are stored in the /VIW for the M5; the successful report is created and
sent to the SC. (e) If the first report is a failure report indicating any
of alan: unidentified subscriber, unsupported facility, absent subscriber
wi th indication GPRS or HYLSI Detach, systemfailure, unexpected data

val ue, data mssing, or GPRS connection suspended; then the short nmessage
TPDU is transferred to the second path using the routing information

obt ai ned f;Lomd R SM8. IWItJ)SCIIfet&rEE Bohrief P irbr infSHntRloR %o gesf ul

delivery the HLR 104 is notifi ed e successf ul delivery of the second

transfer WrSGHAEIEBilvre &oN: %l‘f@hle(jﬁﬂ!ﬂé%mﬂﬂé dependegion thegiretopolany
service cqy q“?ﬁ stored in the MAD for the MS; the HLR
104 is notl?ﬁ%€§amp the unsucces ?Cdellvery at first transfer only with
cause "abd@0d9subs diil) HmnctionHity of SGSNOW6i s notified of the reason for the

MS being ghgqpt Vi SRl % ReRt
avallable$ en nggéggary, Enls e %ﬁlsheﬁhaégh H%gﬂgdﬁessed SG;
and the sueceivesf ibe shepbmesswecmb)ﬁbdnénusweﬁst tlteoRPHéASi@.rame@) If

Iftheseco he addr ess
of the orlglnag%#ég%dﬁghﬁ% ﬁﬁ@g%%?f3%£§%§4mF§ﬁgﬁﬁé s&gnrﬁﬁ | east one
of 't'he fi Woﬁ&m&mmeahbe@wtheshwwmm@esn@s Exceeded"
or Absenﬁ“ﬁwgéq&kgﬁkﬂﬂébggdmggi%q%F§§ qﬁsfled only with the causes

"Absent Subscriber” paci ceeded via the MSC or the SGSN,
or both; tB@SIH R 104 Y @d Tooklettimeg VS bei ng absent via

SQII h =Y R
e, 1 SCigREY o W i AT %@ﬁaﬁ%ea#%@q@éﬁ?w@@%??s??y’

created aﬁﬂﬂS@ﬁﬂﬂS@“@ﬁﬁl$02uuphﬁeﬂm&w&hhnqnwhh&(SCDamhamﬁgeﬁma@d pat h.

D i el SRR e P

Nbssage");mmhﬁuhﬁﬁhmmaﬁnﬂmnwmhenﬁﬂthMAng oper ati ons: recelve the short
nmessage TH@H& and 2) L fon Bl f f VLR (Iocatlon area
address afl en aph ; : Forire i 100311If errors are

I ndi cat ed [@3541 he VISRIS eﬂmmelsd:hwerfanddmm;mﬁwﬂmﬁse error information to
the MBC IS or e t e short THAESREagD pitileyfermitatod TAERIS fifa ' ¢ V11
procedure includes transferring a short message or status report from the SC to
the MS; and returning a report to the SC, containing the result of the message
transfer attempt.
[0056] 2) Short message mobile originated (SM-MO). This
procedure includes transferring a short message from the MS to the SC; and
returning a report to the MS, containing the result of the message &msfer
attempt.
[0057] 3) Transfer of an Alert. This procedure includes the
opefational sequences necessary for an HLR or a VLR toinitiate 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 clanse
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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[ 0032] When receiving a confirmation that the nessage is received by the
M5, the MSC relays the delivery confirmation to the SM5-GQVSC in a delivery
report. Wien receiving a failure report of the short nessage transfer to
the IYIS the MSC returns the appropriate error information to the
SM5-GWMSC in a failure report. Wen receiving a notification fromthe M
that it has nenory available to receive one or nore short nessages, the
MSC relays the notification to the VLR (0033)If errors are indicated by
the VLR, returning the appropriate error information to the MSin a
failure report. [0034)Wen there is an ongoing MI-SMS transfer to the M5,

or other busy condition for the MI-SMsS, the MSC h e 0 0 store
the TPDU imegsageizaasipobetareambieSG %heMﬁ dBpthfle mgpi %{%’Bﬁlgﬁ*e‘f t he

supervi si Oéh&biﬂz%ﬁolﬁléfdx%% tb (MOPBasdareboP@éd] 15)) . The nmaxi mumtine that a

nmessage may be queued I'S relatedtoth ermtted el a r, the MSC to
respond t ol00AY SNVG-KafEnowndii g’&ﬂ%ﬂ‘ﬁ&hﬂﬁp
transfer, LoenatQikd rIP%aﬁrmé%hv e&ﬁuﬁ%@a&& &GERS bas'aSM first-out

basi s. | § a nessage is not successfully transferred to the M5 within the

pernitted WWedm@V%CThe enfities IHWIWM delavezy msfudeShorMespagecysC,

[0035] (iii) MS-GMEeASNIMloMEEC ¢0,1 ALRA 28407 t
nmessage TPD'§%*J‘H %HG(%&%/@&\)/B il?/ M5C 102 (" Forward Shor t I\/Essage ),

SGSN 106: MSG@Q@SS 206.VIsR 808, and M43,320. MGG, SMS-GMEG/BMYIWMslect ed, the

SN 00, L L GED ) i SHEC 1

106 transfEIG 1, whereas the SGSN portion of MSC/SGSN 206 (FIG. 2) is analogous o
SGSN 106 of FIG. 1, HLR 204 (FIG. 2) is analogous to HLR 104 of FIG. 1, and
VLR 208 (FIG. 2) is analogous to the VLR portion of MSC/VLR 108 (FIG. 1).
[0060] Although FIG. 2 shows SM-SC 100 connected to a single MSC/SGSN
206 and illustratively involves a single public land mobile network (PLMN), asa
practical matter, SM-SC 100 may be connected to several PLMNs and also to
several MSCO/SGSN’s. SM-SC 100 is addressed from mobile equipment, such as
TH 114 or MT 118 (FIG. 1) by an E.164 number: This number uniquely identifies
SM-SC 100 to a particular PLMN.
[0061) Pursnant to the data flow diagram of FIG. 2, the short message
delivery process begins when an SMS meséage is conveyed from SM-SC 100 to
SMS-GMSC/SMS-TWMSC 102 (S1). In response to receipt of the SMS, SMS-
GMSC/SMS-TWMSC 102 requests retrieval of routing information from HLR 104
(S2), and optionally sends an acknowledgement or not acknowledged message
(ACK/NAK) back to SM-SC 100 (S3). HLR 104 responds by sending an
MSC/SGSN address to SMS-GMSC/SMS-TWMSC 102 (S4). In the case of an
error, SMS-GMSC/SMS-IWMSC 102 sends an error message back to SM-SC 100
(S5).
[0062) Now that SMS-GMSC/SMS-TWMSC 102 knows the address of the
appropriate MSC/SGSN 206 as identified by HLR 104, the SMS-GMSC/SMS-
IWMSC 102 sends the SMS to that MSC/SGSN 206 (S6). MSC/SGSN 206
attempts to locate the appropriate destination MS 220 for the SMS with help
from VLR 208 (S7), and then forwards the SMS message to that MS 220 (88).
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the short nessage to the MS. [0038] When receiving a confirmation that the
nessage is received by the M5, the SGSN 106 rel ays the delivery
confirmation to the SM5-GVSC in a delivery report. Wen receiving a
failure report of the short nessage transfer to the M5, the SGSN 106
returns the appropriate error information to the SMS@GVWSC in a failure
report. When receiving a notification fromthe M5 that it has nenory
avai l able to receive one or nore short nessages, if errors are detected by
the SGSN 106, it returns the appropriate error information to the Msin a
failure report. If no errors are detected by SGSN 106 it notifies the HLR

104 of ne ail able in the t he SGSN 03 the MS becomes
r eachabl errg{%i%\()i #h%tsﬁ’ oM ﬁ“ékqow e‘%qﬁngl\/%r ik %&P%vgﬂ@é\gﬁlénw&gﬁ he SGSN.

[ 0040] V%en(A&WKH:whth@GfS(@ﬁMQ&%)t MEG/BEENI 206 samisNBe AGK/NAKer busy
condition for p t.Q,st.ore the, TP n a queue
for a shorfeCFa%E ?ﬁl&%ﬁ%%??pﬁ {%}ﬂ?ﬁ}’é‘mﬁ 'S D&f?e defi ned
i n 3GPP TSAPK/NAKIheskhgd heckria MGG X00r(B11)0 dh the ﬂmsﬁgﬁeﬂay,diﬁnﬂueued S
relatedto t he mite el f t _ e SM5- GVBC.
When t he ﬁ?@? taf%"af?ra %?Bﬁzﬁ"%‘?ﬁgﬁ%}ﬁ@fg@m@oﬁ%@ DUs are
del i ver ed t&nb&&d%SMS»GMSWSMSHWMSGSUZWS]\@SSiIBO (813).a nmessage is not
successf ul h’ﬁﬁﬁ ansf éaps WI!t hi %Qéh %%rr&gé t |g§ép11;mk;e SGSN

returns an opri
art CS (GSM) pagmg procedure over a GPRS and GSM-equipped network using

the A/Gb protocol. The entities involved in :A/Gb-modé CS paging include MS
320, base station system (BSS) 112, SGSN 106, and MSC/VLR 108. BSS 112,
SGSN 108, and MSC/VLR 108 (FIG. 3) are identical to thecorresponding entities
shown in FIG. 1, whereas MS 320 (FIG. 3) may correspond to TE 116 and MT 120 -
of FIG. 1. The paging procedure commences when MSC/VLR 108 sends a page to
SGSN 106 (81). The page may include some or all of the following parameters
sent by the MSC: IMSI, VLR TMSI, Channel Needed, Priority, and/or Location
Information. Channel Needed indicates to the MS the type of CS channel that
must be requested in the response. VLR TMSI and Channel Needed are optional
parameters. Priority is the circuit-switched paging priority parameter.

[0064] SGSN 106 responds to the page by sending a paging request to BSS
112 (52). The paging request is a BSS-GPRS protocol (BSSGP) request to the
BSS serving the MS that includes some or all of the following pararﬁeters: IMSI,
temporary logical link identifier (TLLI), VLR temporary mobile subscriber
identity (TMSI), Area, Channel Needed, and/or quality of service (QoS). The
Area parameter is derived from either the MS’s MM context in SGSN 106 or, if no
such imformation 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 inclnded
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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[0041] (B) Requirements for Mbile-Originating Short Messages [0042] (i)
Functionality of MSC of MSCNLR 108 100431Wen receiving a short nessage
TPDU fromthe MS, the MSC receives the short nessage TPDU;, retrieves
information fromthe' VIE, as well as the MSI SDN of the MS and, when
appropriate, error information. The retrieval of information fromthe VLR
Is followed by the VLR investigating the nobile station not reachable flag
(MNRF) to be used in the alerting procedure. If errors are indicated by
the VIA the MSC returns the appropriate error information to the MSin a
failure report. If no errors are indicated by the VLR, the MSC inspects

the RP-DA paraneter. [0044]]f _paraneters .ar rrect returns
the appr opFasiget t“l"ﬂ%%?’i?ﬁ?‘f‘%ﬁ“?‘i?"?ﬁ'@d ] hé %@& I f no

paramet er Ryg8hds A Ladigsnil BSBGPF@ﬁgtR@ﬂ&dt&E@sdg‘éeo edthtBSSmﬁnﬁﬂgﬂxeTPDU to
t he SM5- 1 WVBC of | SMSGWSC/ S/ vLS- I WVBC 102. Note that the functionnlity of

the SVS- | X O®EPESEe3-npl enent ed by the MSC. [0045)Wen receiving the
report of bb@s]ShO”Bmiﬁﬁ&ﬁnélﬁmm IBSACIEPaging Rvfpbest sneseonsi bl e

for relayln the report to the . 10046) Li of BM5S- 1IWVBSC
of SMB- GLVM %@W&Bﬂl}%@f%@ﬁ%fé@eﬁﬁﬁ%} &%ﬁ@%f ’?‘% VeSS TPDU from
the MSC Oryc5{zabh td #1 MRS h WBGh&EBSE 185 tiaRSmMe@ht PERIRE RQqudftiOVLR

est abl i shes where necessaz{i/N alink with the a dressed é%) @19 transfers

the short THSEsrEMPh&hangel Needsd) message op dhis
stopping possible outgoing data transfers for the MS. Othermse, BSS 112 pages

the MS with one paging request (VLR TMSI or IMSI, Channel Needed) message
on the appropriate paging channel in each addressed cell.
[0066] Responsive to BSS 112 forwarding the paging request to MS 320,
MS 320 sends a set asynchronous balanced mode (SABM) message to BSS 112
(S4). BSS 112 responds to the SABM message by sending a signaling connection
control part (SCCP) connection request to MSC/VLR 108 (S5). In cases where MS
320 is both IMSI and GPRS-attached in a PLMN that operates in mode I, the
- MSC/VLR executes paging for circuit-switched services via SGSN 106. Upon
receipt of a Paging Request message for a circuit switched service, MS 320 may
elect to respond to this request and, pursuant to such an election, the MS will
follow standard, we]]-kﬁown CS procedures for paging response (random access,
immediate assignment) as specified in GSM 04.08[13]. When received at BSS
112, the Paging Response message is sent to the MSC, which then stops the
paging response timer.
[6067] 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 "Iun"
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
interface. If Location Information is not included, 3G-SGSN 406 pages MS 420in
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[0048]If a report associated with the short nessage is not received from
the SC before a tinmer expires, or if the SC address is invalid, the
SM5- 1 WMSC rel ays the report to the MSC or SGSN. If a report is associated
with the short nessage is not received fromthe SC before a tinmer expires,
or if the SC address is invalid, the SM5-1W/EC returns the appropriate
error information to the MSC or SGSN in a failure report. The value of the
timer is dependent on the protocol between the SC and the SMs- 11VNMSC.
[0049] (iii) Functionality of SGSN 106 [ 0050] When receiving a short nessage
TPDU fromthe M5, SGSN 106 receives the short nessage TPDU and i nspects

short. mosslheapppeed b RGN doR e shas il b, mafpe FErSERRT 2t ¢ ho-

short nessalebleifférihtoSbbidiilélocktieh SO 4206 rel ays the report the M.

Feceivi ng A ort TG-SRRPh 40pERErabe fasihe oG Ediyn o focass
network apphcation part (RANAP) paging message to each radio network
subsystem (RNS) 412 (S2). The RANAP paging message includes some or all of
the following parameters: IMSI, TMSI, Area, and core network (CN) Domain
Indicator. RNS 412 requires the IMS] parameter in order to calculate the MS
420 paging group, and to identify the paged MS 420. The TMSI parameter is
included if it is received from MSC/VLR 408. The Area parameter indicates the
area in which MS 420 is paged, and it is derived either from the MS’s MM
context in 3G-SGSN 406 or, if no such information is available, from the Location
Information received from MSC/VLR 408. CN Domain Indicator indicates which
domain (CS or PS) initiated the paging message and, in the present scenario, it
must be set to "CS" by 3G-SGSN 406.
[0069] Upon receipt of a Paging Request message for a circuit-switched
(CS) service (S3), MS 420 responds to this request and returns a paging response
(54) in the form of a radio resource control (RRC) Initial Direct Transfer message
(refer to GSM 04.18 and 3GPP 25.331 for more details). The CN Domain
Indicator is set to "CS" in the Initial Direct Transfer message. When received at
RNS 412, the Paging Response message is sent in an RANAP Initial UE message
to MSC/VLR 408 (85), which then stops the paging response timer.
[0070] FIGs. 5 and 6 are data structure diagrams setting forth illustrative
prior art GPRS network-initiated service request procedures. The entities
involved in the procedures of FIGs. 5 and 6 include MS 520, SGSN 5066, HLR
504, and GGSN 522. In addition, the procedure of FIG. 6 employs a radio
network controller (RNC) 612.
[co71} 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 (82). HLR 504 sends an
acknowledgment message back to GGSN 522. GGSN 522 then sends a PDU
‘notification request to SGSN 506 (83). SGSN 506 responds to the PDU
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GVBCl SMS- 1 W VI SC 102 inspects the switching center (SC) address; generates
an RP-Alert-SC, and transfers the RP-Alert-SC to the SC. If the SC address
is not valid, then no further action is taken. [0053] (D) Fundanent al
Procedures Wthin SM5 [00541SMS enconpasses three fundanmental procedures:
[ 0055] 1) Short nessage nobile term nated (SMMI). This procedure includes
transferring a short nessage or status report fromthe SCto the M5, and
returning a report to the SC, containing the result of the nessage
transfer attenpt. [005612) Short nessage nobile originated (BM M) . This
procedure includes transferring a short nessage fromthe MB to the SC, and

D R L e MR SO B L 1 Sk S MIBGRROSREC,
the oper agsaRalGHIOSER RS r0QERESFd et diita PRotbldR (PDPReodiitinttivatidd at e a
Fecover ed SRS 610 400 p Bl et sl T g s P potgt |
oper at i onsadiRetoh prock@irel(8B). provi si on of the Short Message Service (SM5).
SNB | nposcl30tBlon neRiBreephet Ronarride shlk e GLS0R FE Hiow of
prim tiveseapd, FRUSENN)Sbsivid Al dagmliiR paflet (ReqiBS FIVEChitaRSARIvatishyveen t he
SC and the MB. Both the lm)bi |l e term pated (Ml and the-gB i le (}JI_I gi nat ed
(MD) casesMErEMEolegrdopta) for an MS in packet mobility management (PM

IDLE) state (S1), SGSN 508 sends a paging request (52A) to the MS520 using

RNC 612 (S2). The paging request triggers the service request procedure in MS

‘520 (S8). The overall service request procedure operates as follows. First, SGSN

506 receives a downlink PDP PDU for MS 520 when the MS is in PMM-IDLE

state. Next, SGSN 506 sends a paging message to RNC 612. RNC 612 pages MS

520 by sending a paging message to the MS.- MS 520 establishes an RRC

connection into the RNC 612 if none exists for CS traffic (53, S3A).

[0073] The service request procedure continmies when MS 520 sends a

Service Request message (S4) to SGSN 506. A Service Request message includes

one or more of the following parameters: P-TMSI, routing area identification

(RAI), cipher key sequence number (CKSN), and Service Type. The Service Type

parameter specifies the paging response (PR). The Service Request is carried

over a radio link in an RRC Direct Transfer message and over the Iuinterfacein

the RANAP Initial MS message. At thie point, SGSN 506 may perform an

authentication procedure. SGSN 506 is able to ascertain whetherthe 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] If resources for the PDP contexts are reestablished, SGSN 506 sends

an RAB Assignment, Request (S6A) to RNC 612. The RAB Assignment Request

includes one or more of the following parameters: (RAB ID{s), tunnel endpoint

jdentifiers (TEIDs), QoS Profile(s), and SGSN IP Address(es)). RNC 612 sends a

Radio Bearer Setup message (S6B), including one or more RAB ID(s), to MS 520.

MS 520 responds to the Radio Bearer Setup message by returning a Radie
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. and/ or

[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 SMS delivery include Short
Message - Service Center (SM SC) 100, SMs-QAGwsC SMs-1WWSC 102, HLR 204,
M5C/ SGSN 206, VLR 208, and M5 220. SM SC 100, SMs- GVBCPSMs- 1 WVBC 102, and
MR 204 (FIG 2) are identical to the corresponding entities shown in FIG
1, whereas the SGSN portion of MSC/ SGSN 206 (FIG- 2) is anal ogous to SGSN
106 of FIG 1, TILE 204 (FIG 2) is analogous to alt 104 of FIG 1, and
VLR 208 (FIG 2) is anal ogous to the VLR portion of MSC/ VLR 108 (FI G 1).
[0060] Although FIG 2 shows SM SC 100 connected to a single MSC/ SGSN 206
and il ustB&QTPV§P?1R Gmlpégu@s@gw Bl%m esamnmmzeemmmw PLAI N),

as a practAeRdn & RE tggg; d NTs and

al so Itoo sever al MSC/S §i€ssﬂ@? SC1 &Jme e)tsgled‘td?r g(r?nl,'?rgﬁ gﬁ%élqw pment,

such as TF_GRI.@WMEBWI(@TPLWDMIS@WESMWBM&@@MMTMMM uni quel y

| denti {1 eSusMeSaatat das Padiphdds BB BB RI oG dara f L ow
In

diagramof FIG 2, the short nessage d I'very process n an SMS
nmessage |MmemmmmmeWemmm¢wa@ﬁn&{n@) I'n

. response t (Iﬁff]? 02 requests retrieval
of routi ngI%rll- rrratl on ?@%”a@’@ﬁ%@@? dioeﬁs aIIy sends an

acknow edd@d#ilt or HRNG 6L vethoupeBABsswipem e(n&(ﬂééﬁd%ié)nﬂimeégetvﬁusm SC 100

(S3). MR S di n ddress,to C/ SV5- | WWSC
102(S4). chéﬁ]e cggstgfgo%nﬁ%r g%wg\ggng%’% g gﬁﬁgg@an error
message basknple, wmwwmmmmﬁmaﬁwtms&@SméMC 102 '

- knows the 5] riate NMSC/ SGSN. 206 identified by MR 104,
~the SMG- G@%‘gf? %ﬁ%ﬁ%}%ﬁ%ﬁﬁ R SR %@W&? e MBC/ SGSN
: ﬁ0|6 a}terrptprdﬁled dﬁ?}mddmm?p&ﬁﬁ@sbf]%gﬁmhm&ﬁ%mﬁme E/Bwsz%t h
elp fro nd .t rwar.ds, t he ssage to that

(387" e RER iR e d B AR Hnhlomntaen drnendiite Hohe s s age

( ACK/ NAR) mmmmasm 2 Bfod{f8) QoSVPAEGIG NV G085 aeEstiAtae 2 ATKP NAK

nmessage t I VWMSC 102, (.810 turn, relays the

ACK/ NAK %%@%ﬁ%’lﬁ% %'Pé’ﬂ‘)h%‘%ﬁ’éd SE2 afthamey  an error
nessage |aemh1teiczﬁﬂphﬁﬂé5ﬁ$hé&ﬁﬁis PRt (WBSGENbd6She) . and

t hence, om Sl\(gtgl\/ﬁ %CQS%EZ to SM SC 100 (S13). 10063]FIG 3 is a
dat a stru th an illustrative prior art CS (GSM
pagi ng prpogeur e omOamam %Mﬁﬁb"dlm@ REAMRIK SMS dq ties AJ GO

protocol. The entities {nvol veqe(S Gb- node CS pagi ng. i ncl ude M5 320,
base st at PAHPE PZ¢%h Refyor %{Pﬁ)@ lagh f setems) and ggpthodsdon 12, SGSN

106, and débseNhR dhBSbadedGeryddesafueh b SMS S2d TS PaPiigC N GIWPAR N enti ties
shown in FIG 1, whereas M5 320 (FIG 3) may corfespond to 1B 116 and Ml

120 of FIG 1. The pagi ng procedure comences when MSC/ VLR 108 sends a

page to 968106 (51). The page magpwnghwesde sone or all of the follow ng
par anet eggg,?[ﬁnt by the MSC., IM3l, VLR TMSI, Channel Needed, Priority,

on | n%?mﬂmw@ﬁawéahwmmwmpm the type
of CS chajliebrihfahtambised BarvicBstvesh WLAN cdupfed 15 3RO Hore YeRP U eNd Channel

Needed are optional, pararreters Prlorlt is the circuit- swltc ed pagi ng

priority by Soba sl W@Bdﬁbﬂ’e’ﬂfdﬁtﬂhe Wa. bln adiwsh ng a
pagi ng r egdiR@imém o@ﬁ& inveniaon(dlrect SMS delivery with optional WAQ), the data-

based service is SMS and particularly UMTS/CDMA based SMS. Upon receipt of
an SMS message, routing infoermation pertaining to the message is retrieved. A
PDGW address for the SMS message is identified. The SMS message is then sent
to this identified PDGW address. The PDGW identifies the WLAN UE to which
the SMS is to be delivered, and reformats the SMS message into IP format (text
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112 (82). The paging request is a BSS-GPRS protocol (BSSGP) request to the
BSS serving the Ms that includes sone or all ofthe foll ow ng paraneters:
| MBI, tenporary logical link identifier CELLO VLR tenporary nobile
subscri ber identity (TMSlI), Area, Channel Needed, and/or quality of
service (QS). The Area paraneter is derived fromeither the M5 s MV
context in SGSN 106 or, if no such information is available, fromthe
Location Information received from MSC/ VLR 108. Area indicates a single
cell for a READY state M5, or a routing area for-a STANDBY state M5. VLR
TMSI and Channel Needed are included if received fromthe MSC. If Channel
Needed was not recgeived f mti}he MSC, then_a default Channel Needed

par anet er PhiF 5‘“5 ?‘b{ﬂ"tt 8 dnepsagedis ready for deliverytopthesdentifie. Qs

i ndi cates WIsARJRr ity of this Paging Request relative to other Paging

Request e s buffere 3SS 112, lLithe | ocation area where the M5
was | ast kﬁ@\?ﬂ]et o b8 spepR F@%@%%@QP@W@W% éﬂ@&t t hen t he
SGSN 106 sSMEsdcaReddsdith nanaltoBSRAC W54 SPBSAR&AS BSS

serving the_null routing are@ 00651 SS 112 transl ates t e |ncom ng BSSGP
Pagi ng RetamaHaoss fEnersageds rekrevey- %Wé@ﬂddmﬁa‘ébeﬁw ceI . If
a dedi cat edlessagh g IREAH6ECThE SMS| etﬁtﬁéiﬁsé}i@té thig i g BSS 112
transmts o e Pagjn Request (VLR or | MBI, Channel Nee d nmessage on
‘this radi & g&eg\(’ %mmnfefogmlg&ﬂyamsa
‘transfers hasa %M&e@ﬁ uﬁ?ﬁ geﬂ?ﬁﬂ&?, My,S,n ging -
request (VLR T%/B or EVI SI Channel NAeJ%ded) mesﬁsj,l@g t apprI%Srl ate

pagi ng chdprmpt €W@5@ﬁ%ﬂi@é@§b@p that|the 1pgeEeHe é‘on/éeliwrsBBStlmz
f or war di ngadishPRLAY RAuest to M5 320, MS 320 sends a set asynchronous

bal anced rmde (SAI 3 nmessage to BSS 112 (54). BSS 112 responds to the
SABM nessdBhly se M@m%gnmhoﬁg:mvmnmm "odtifiration-baedP)

connecti o MEQ{, 8(8 bot h | MSI
and GPRS- ?ttached In a Wété f)p rat esp}?ﬁﬁaﬁiﬁ?ﬁ@%{e@%m execut es
pagi ng foG@WW@Wmmmrmmmmmmof a
respond £t TG THAREIR: Wl SRohbeED hEREE R MM prRe R i 1T

respond to this request an an e
follow st amtatqjMﬂﬂ%ﬁﬁd@%ﬂ@ﬁ%d&h&h@rﬂa@ﬁ@gtﬁ@%dﬁ&andom

access, |ﬁ‘-n,15_; S 35S G d 13 en received
?‘%&g?ﬁ% esponse e ag%olg%d e@%n ﬁ‘g%#%h t hen

‘at BSS 1127t
stops t heEpa@m@twé&mmmnu idGNGRE BMS measiye! ThEIPBG feforinalat a

Struct ureyuc r ar r.ocedure over, a GPRS and
GSM equi ppeollg n!eE ége’?% Eipfﬂﬁgm}' ft(ﬁ;%éfr ’\‘%B%ﬁ%%‘gﬁﬁ PIRCSEMS i es
i nvol ved madyrfomie;lare% fhg IPIN: ithel swhels Mn SIS, m%&éﬁ&hﬁ&ﬁoﬁ%%% and
VMC/ VLR AN agi ng_proge conmence en 408 _sends a page
to 3G SGS ' ([é‘%)“ke?%gpﬁgﬂ’é’% ’Pﬁ%ﬁaﬁﬁé‘@ﬁwﬁ@%‘r @C@%ﬁ“ﬁeﬂ# 8P1 owi ng
par anmet erackaewledgynent anddsége/(ATK) Mol the VPIVGT M3the EDEN fgipohi@edecthePriority,
and/ or Laog tio Inf mation., If VLR TNVS not |ncI t he 1MVEI is used
i nstead o TR P ?eégﬁgggl?ynﬁa% g’é“sbﬁg m dhe
Locat i on Wn.tm rtnén @ransmitaothel SM!SJﬂﬁdsa G»S@\Ipfhc)ﬁmpagm e 2l |
cells se%(ﬂn B%HW FR%%%? gﬁl G SGSN 406, unl ess 3G SGSN has reliable
i nfor mat i o MSgmesssge, the User Equipment sends an

SMS receipt message to the WLAN.

{0081] When the WLAN receives the SMS receipt message from the User

Equipment, the WLAN generates a delivery report and sends the delivery report

to the PDG. The PDG examines the delivery report to ascertain whether or not

the SMS message was successfully delivered to the User Equipment. If so, the

PDG sends an acknowledgment message (ACK) to the SMS-GMSC/SMS-TWMSC

and, if not, the PDG sends a no-acknowledgment message (NAK) to the SMS-
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[ 0068130- SGSN 406 responds to the page by sending a radi o access network
application part (RANAP) pagi ng nessage to each radi o network subsystem
(M5) 412 (S2). The RANAP pagi ng nessage i ncludes sone or all of the

foll owi ng paraneters: |IMSL TMSI, Area, and core network (ON) Domain

I ndicator. ENS 412 requires the I M5l parameter in order to calculate the
M5 420 paging group, and to identify the paged M5 420. The TMSI paraneter
is included if it is received from MSC/ VLR 408. The Area paraneter

i ndicates the area in which M5 420 is paged, and it is derived either from
the M5's MM context in 3G SGSN 406 or If no such information is

Do n |t G ar oo O, O ol Ut o Wle WY K il 56 M pagin

Domai n | ndi cator i ndi cates whi ch pagi ng
message an d}Msﬁ’ﬁM%WE@%@ﬁaﬁebVW repottsindisendthe telivetHrepbit t8G SGSN

406. [0069}61345)gm,g@cei pt of a Pagi ng Request nessage for a circuit-swtched
(CS) service 85 M5 420 responds to this request and returns a paging
response (49982 n théﬁmﬁhembodlmmwﬁthew@ohmmefewadlmémuﬁ@ al Direct

-Transfer mpgsacas usk P 25..3 re details). The
ON Donai n | ndi cat or |s set to. %&&VE ghe Wﬁ?@?é‘é@%g%‘%%ﬁé nessage.
When - r ecei PB@NET-GRIBC/AME-TWNSRagniting iREspation paraisagetol the 50Gagels an RANAP
Initial USRS which.t t he pagi ng
response t| rrerag?gh% E: % E %%'%é%’gssﬁg‘flﬁ %"f‘&ﬁig’fiu&ggﬁ%%%%et ting
forth ill uﬁﬁhﬂmt@h&mdeahﬁ' MRS adiiredar The WAG lleREfi Gthy WICAN egsest
procedur esg val.ued in th edure f FIGs, 5 and 6
i ncl ude MS %‘%;gﬁl EF%’E%@%’G : !Iﬁf-{é‘g Wﬁa@ﬁ%ﬁg %fﬂ?ﬁﬁtsltb?l s¢The
F(r) ggi]d;r e Biviptent d&mh@mofmmm@!ﬁnf?mghomweaﬁ%}?ﬁ%z Cocol

] Re ir re o a pac et data protoco
pr ot ocol g{ht a unh %%ﬁm{?‘?&g S gheprsplationlpocthat themessamsiy 522 sends
routing i nﬁad)rrﬁmcbhvém THRVAG thdRsepdd ah SNS nidsFRQhiSRAASH ﬁi%he
acknow ed age bl%cél\f#’@o@hl 522 ee. 522 then sends PDU
notification requ &St 3SSaB8 X %0%@6M®DﬂhenPDU
noti fi cat iaockmovegdmnéntbinesaipdi (AT RDI;LJIWAGI Opfid YA #agk to GGSN
522 (SSA). C%W#] 6 then req es cket dat a protocol ) cont ext
activation e%%n iWB” the Aignpessage tnothee Thea PDP

- context ad¥LAN!ten nmmagrmems mmgg@m.bp;&am idhtind§ ipcedure of

FIG 6, I nt

\A@%mpment %.Ppon(recelp of the SMS message, the User Equipment sends an
SMS receipt message to the WLAN. 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 WAG. The WAG relays the delivery report tothe
SMS-GMSC/SMS-FWMSC, and the SMS-GMSC/SMS- sends the delivery report to
the SM-SC. '

{0083) . A fifth embodiment of the invention is termed 'WIAangmated
- 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 messageis then sent to an SMS-IWMSC.
The SMS-TWMSC examines the SMS message and forwards the message to an

SM-SC. Inresponse to receipt of the SMS message, the SM-5C sends a delivery

. report to the SMS-TWMSC. The SMS-IWMSC sends the delivery report to the
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case, a 3G SGSN) receives a downlink packet (Request PDP Context
Activation, MI SM5, User Data) for an M5 in packet nobility nmanagenent -

| DLE (PMM DLE) state (Si), SGSN 506 sends a pagi ng request (82A) to the
MB520 using RNC 612 (S2). The paging request triggers the service request
procedure in M5 520 (S3). The overall service request procedure operates
as follows. First, SGSN 506 receives a downlink PDP PDU for M5 520 when
the MSis in PMHIDLE state. Next, SGSN 506 sends a pagi ng nessage to RNC
612. RNC 612 pages MsS 520 by sending a pagi ng nmessage to the Ms. M5 520
establishes an RRC connection into the RNC 612 if none exists for CS

~ traffic (8 3A he seryvj.ce request procedure continues when M
520 sends }%ér#%gl%ké?y‘?éggﬁgﬁqwrﬁ@MW&#@Mwuest '
nessage | n(ﬂeudeﬂxeﬁibﬁv%rﬁﬂfrebﬂﬂ;tbh&ﬁ%ﬂ%ﬂe&mﬁﬁﬁﬁwl%s%e routing

(CKSN), and Service

area identification , _Ci pher equence nunber

" Type. The mawgmg’rt@ fes the paging response (PR). The
Servi ce Red0esd) iShC&EiktE&nB&fﬁﬁieﬁtéﬁﬁé ﬁadehﬁknisrteﬁﬁed?mtﬁféiﬁ{eansf er )
message an er the In interface in the RANAP Initial M5 nessage. At this
'poi nt SGS%@%&‘FW%MrWP%‘?PWM i-cath JRLAN oresgivee arsdsNns0s i s abl e

_to ascert aiegncyfapidied SMS HoWakd MonP UKL IBGBFHEACRTERSLE ﬁﬁ&ﬁﬁﬁ gpgar er
e.

(RAB) establishnment (i.e., downlink PDU) or does not (1.e., Request PDP
‘Cont ext Actp@ERspbtedPMmessrye to gABAGS JBer MR mesyage imencapenlzted im IRy node

procedur e @S&iat. [ WA BedaBsites G8d bAbrrh At tROEMS S @k fpfegstabl i shed,
SGSN 506 sendsa_ an RAB Assi gnment Request (ggA) t%gagew%e B

Assi gnnent e g tandard SMiformat dhesisndasd prmat SMopessaieis then sandtier s:  ( RAB
1D(s), tungglsMotnst, ﬁ!ﬁésMstiwmdéiﬁh%&M&&&édg%ﬁ?g SN 1 P
Set up nessage

Address(es)). RNC 612 sends a Radi o Bear er . tncluding
one or - nor Eheapgssage ¥)an SM-3(5 Is 2esponss 9 2eceipiobidhe 33 messhge, RS M-R3ar er

Set up NesSsagfRIsRRdi rgf:d}gt tAnESNIOwiEe gm,ﬁg . sage to ENO
612 (86C). RNC 612€%grn s an BAD Assi gn%%m esponse%@%&&gg%)ve N 506
MD) in ordesporiptd i ¥EAG arihtheGHES: relape [the deliveny acpirt ¢6GTR) WLANel s are

est abl i sheg; t wﬁ‘%fn . L Rdizeat e t hat radi.q access
bearers are es éﬂ% she %ggggﬁeﬁf%gé%’%%%ﬁ%}&#%%t@%nmm
- response | previsnsly sentilerencapauiatéd EMS mebdagetnthe¥.ANet ers: (BAD | D(s),
- TEED(s)., a C | PaAddr, .) 111 612 I £t Lrns AR
Assi gnment gsﬁ;onseAmesélgge wtkegg%q%‘g%mieﬁg?%% ﬁn&sﬁ’ﬁgl?e 0rlf@"?E{g‘Hhested QS
prof i | e( s)ofc@l rloircib-spitcvadd edll$ fower eX@AN., A MELAMXisneuapledqiectlsed bit rate
is not avag en. SHESN y~send anew BAR AssSi t . .Request
nessage s;a)%%lﬁ%%\lg aétlﬁdél? (?rg n@ggo“gapr(%ﬂ;?‘émﬁ%oﬁls Sebre %ﬁl’nﬁﬁﬁ‘ér of
re- att enptEquipmeatyanddBDGR dreavet biendathER-based\inks.h Uposa reesipt@Fapr of i | e(s)
are determ : il tation dependent. .For each BAR reestablished
ith e modr Rl Rn R0 St EBIE e B i Bbtan s
- Modi fi cat ixontipg txfetnabiont to-an #IR. rinvEsfatGe toitlisGoidibhdfrahtibh ehe BIR1egot i at ed
QoS profil of ol cqnres onc{ien _ nt S%‘?-PS 506 t hen
t ransmi tsstgﬂe %gvi\imqfvlvn dlbegigﬁctk é@?ﬁ%mtﬁf&% dﬁ%@?"@?%“eaeh t he
?bi |k i t%/ t do thed PDE Vgﬁﬂﬂ’reahmdethhﬁda@gih_ l_ﬂ@ibnemham@éhiéh@b geaﬁy;\pﬁknééaer ehi s a
{ t Q-
Lack of ool Sm.and ERRIBS afot, IBLLY SLNd P Badsed e Ve iew " 25
: locates the WLAN/UE and notifies the WLAN by sending the WLAN a Page
Notification message. The WLAN alerts the User Equipment as to the existence
of an incoming CS call. If the call is to be accepted at the User Equipment, the
User Equipment sends an acceptance message back to the WLAN. In turn, the
WLAN sends an acknowledgment (ACK) message to the PDGW. The PDGW
responds to the ACK message by sending a Page Response message back to the
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100771SUMVARY 100781The present invention is rharactesized by nethod and
apparatus for delivering data-based services over a W.AN coupl ed to one
or nore 3GPP devices by encapsulating data in IP format before delivery to
the WLAN. In a first enbodi ment of the invention (direct SVMS delivery with
optional WAG, the data-based service is SM5 and particularly UMIS/ CDVA
based SM5. Upon recei pt of an SM5 nessage, routing information pertaining
to the nmessage is retrieved. A PDGWN address for the SM5 nessage is
identified. The 8MB nessage is then sent to this identified PDGW address.
The PDGWidentifies the WLAN UE to which the SM5is to be delivered, and

reformats e into |F format (text or encapsul ation) so t-hat
t he més‘sag@lﬁ%s %ea@%fs%gp‘iﬂeiw egpopprtipnge ARd prosgedsmikh deliverpof/ o] A
second enbildi CRodll Gk BeEMaRId iGteriRYy, be referred to as "direct SMS
delivery w mandaj ory. WAG' pon recej pt of an SM5 nessage, routing
i nf or mat i \(,)\frqbggrtai n‘%ﬂ&%?ﬂ@%&ﬁé@?ﬁ@?@@&@@ﬁrm tims for the
SYI S nmessageGPRSIStEBAdeli astvickhaveMe WAZRR0CA WL s S@Bblel Qo! D&
i dentified WAG addr eés. The Vég ldentifies the WLAN User Equi pnent for
whi ch t he %ﬁ)gpﬂ’&%&g lgo o, apnBDGY. v@@&%%%é}%ﬁ@ﬂeﬁﬁa_ gert he SMVB
nessage i MiquipiBehf) w8 PIIGWKirsved BRARSM BLHABY 18%s! 1Hon firaage 1S
ready for ,del'le_ver to 1he identvi fied WAN HE. 10C§0'}?0?tﬁlg% enb%(;idi ment of
t he i nventiPeping BOFRIAU8 GGRN retrievegmobHe pabing infowmiin sndeendsthish opt i onal
WAG'.  Upohrohiisgintbrnfitiodto aYPINR SEAESake B Mﬁ%&ﬁ SMaati FﬁﬁUti ng -
i nformatioﬁ egtai ning to the nmessage is rméltgrl eved. %ﬁﬂ%ress for the
SVB nessadends ai RaEW pddugss baek GpthaE68 e The GREN thentsends aHPRUI denti fi ed
. PDG addr e¥otifitdBof Xesb £ fleSSpEHe Mm F RasRt ' t he 81VLS
message is_to bqodel I vered, aend notf1 les the G‘gg&lt@qw pIr{r'E(r?lfth\é,rc%E he
exi st ence MNytifieatipm messags B belcresdaokhiacipbsar Mobila P eddtess.Sponessage -
into IP fg t F P DO" | ] s _ready for
it NETSRREH bl uR IR 1okt TRIFEARE o

delivery. The PDG then sends an message not | e WL.AN.
Upon r eceingtifies thehWLAS} /By raendingctha SVLANGa PD8h NotifieatinMdessagels Tha

S SRR B Rk v
‘then tran & GERS/HhBatnelsased servicet Hifthp sewimis tybd abeepitid htheliher
SNB T ecel BeeRRilrtoBR) e kaitel bl 30K cohBor (Eeel bR VR bEre Sve
recei pt nggd%i@ehi hom tHeeWLAY sézuls iapn’eli mesirge\th Bhe BDGW.aTRsPRGHE! i very
el T very epeRio EEACR liblbe b BRlaing s PR U NGt ettt
successf ubidk tashe L - Qptidnelliisthe GEEIN themtegehtssall of Apoftida dFahes an
e e
: [0087) - Aninth embodiment of the invention provides for the notification of

IMS-based services over 8 WLAN. A WLAN is coupled to User Equipment and

alsotoa 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 the HLR. The SIP Notify message may, but need not,

include 2 Mobile IP address. Upon receipt of the SIP Notify message, the PDGW

locates the WLAN/UE and notifies the WLAN by sending the WLAN an SIP

Notify message. The WLAN alerts the User Equipment as to the existence of an
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A SI SC/ SMS- 1 WWMBC. Upon recei pt of the ACK or NAK nessage, the

MEGAVEC/ SMS- | WWBC generates a delivery report and sends the delivery report
to the SMSC. (0082j A fourth enbodfinent of the invention is referred to
as "notification- based SVM5 delivery with mandatory WAG'. Upon receipt of
an SM5 nmessage at an SMS- GVBGSMS- p. MSC, routing information pertaining to
the message is retrieved. A WAG address for the SMS nessage is identified.
The SMS nessage is then sent to this identified WAG address. The WAG
identifies the "W.AN User Equi pnent for which the SM5 nessage is to be
delivered, and notifies the User Equipnent of the existence of an incom ng

‘SM5 nessage. The th nmessag o P format (text or
encapsul at i '8 m’?@%ﬁa"?ﬁt ﬁg@éﬁg g‘/’%e&f&‘ip L g@ EAvinmpenty#lts ¢ hen
iﬁ??igi”nﬁ’“&“w e ﬂ“ﬁﬁ“?mr?h?hﬁ@;?ﬁﬁ%tﬁ“ﬁewnmt n;;“‘;;%% et

i
“the WAG TM@&E}'BH@{ %‘Agﬁﬁ‘%}% FF&% *Kg the SMB
.message tOﬁ@aMmMaﬂcﬁhbﬂ'@&@néﬁﬁﬂ@%ée% tﬂ@saﬁ-s oafly! he -

previously jdentified User Equi pment. Upon recei pt of the S/IvlS '?Iressage
‘the User EJhepRERthenpereatsalkpg Rogien gfthawnementioged procedyraever wBEn t he
WLAN r ecei \t@&w&ﬂ}@ SMS recei pt nmessage fromthe User Equi pnent, the VVLAN

gener at es a[, delivery report and sends the del i very re&?rt to the WAG The

WAG r el ays (9988 del i vitapth exbodimegt ofth ederminaidon ¢fe
. SMB- GVBC/ SIS Ied Selviesdfb MWMANEBQWLAI@ it BSuptM 8 é@%%?géf,% Bt h

enbodi nent _of the invention is terned "WLAN-origi nate ivery with

- optional V\K@GWAOW_’Wmé%’E‘? &WNWW @FQEESWW@MGMMB&W from

User Equi ppraia ifals. abgo cﬁﬂﬁ%pé}ﬂ PDG. The
SM5 nmessage 1S encapsul at ed I n IPh%orma Thglg& ecaps %O%g%d
ref or mat s rHdimgNBiormadipgantsends thisrortiag infortreataorstoamdakg. Bl\ﬁstmrsu&at The

BRA mnes | pngRtng [ERERARHL, b BT 580 1D sl bkl gacR | 00

PRA m nes the SI\/S rressa 0 an
response t'Shf’é’@&Fpthe@fsePﬂ%aﬁ%m@s@g@ag@ heWE@Vﬁéednﬁssmuahe&byy report

:ﬁet E%GSNB%V% -f%%fl ver§ reportﬁ?o HJ]E Is%&%%%glrllgﬁéw }'It st SE%S ?Rg

‘del i very rWﬂH%GKdn@hﬁmthmsmmmmaSﬁmeynmm t he
~.encapsul at.pg mﬁﬁﬁ‘%& 084] A sixth [ t t he
FAB fie b6 ¢ Ao 005 ol B0 FRRE s

i nvention 1's
call is to be accepted at the UE, the UE sends an accepfance message back to the

WLAN. In turn, the WLAN sends a SIP 200 OK message to the PDGW. The
PDGW responds to the SIP 200 OK message by sending a SIP 200 OK message
back to the CSCF. Optionally, the CSCF then sends the SIP 200 OK message
over a 3G network.
[0089) = Eleventh and twelfth embodiments provide two distinct alternative
mechanisms, i.e., SMS tunneling and SMS proxy, for protocols for the delivery of
5MS across the WLAN. As described, the invention is applicable toenhance the
I.E.E.E. standard 802.11 in the context of UMTS and CDMA 2000; nevertheless,
the invention is applicable in other scenarios as well.
[0090] A thirteenth embodiment of the preseni invention comprises
providing text and voice messaging to a few mobile terminals operating in a

small geographic location utilizing an adhoc network principal having a simple
call control protocol at the application level and which provides very minimal
impact on existing systems and hardware since no infrastructure support is
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SMS delivery with mandatory WAG'. A WLAN receives an incom ng encapsul at ed
SM5 nessage from User Equi pnent (UE) and forwards the encapsul at ed SMS
message to a WAG The SM5 nessage is encapsulated in IP format. The WAG
decapsul ates and reformats the SM5 nessage fromIP format into a standard
SM5 format. The standard format SMS nessage is then sent to an

SM5- I WVI SC. The SMs-1WVBC exam nes the SMS nessage and forwards the
nmessage to an SMSC.. In response to receipt ofthe SM5 nessage, the SM SC
sends a delivery report to the SV5-1VMSC. The SMs-IWVSC sends the delivery

report to the Wededzand while kg sivaptagelod existing trehinelegyoartd dequirivg oy .
Finally, the i r ap . back t0,1he Us i nt

~ whi ch previ ou&%%%%%%ﬁgg%ﬁﬁ%ﬁaﬁﬁégﬁ%S% F?ﬁg\ ) 35]A

sevent h enbodi megs forf exalgple,nbe basainop Rlueceth (RY) tddiv and iaf platformmwhich CS

(circuit-swtch l-SeQVEr A N is coupled to r ui, prent

and also to a @%@%ﬁﬁ@ﬁgﬁ@%‘&éﬁeﬁﬁeﬁﬁ %@gm"%gﬂf’f’%ﬁh PDGW

are over standGSM/GPRSaseldWICDMA in bp@adae aiitht 3GPP atanidasieni ng CS cal |, an

MSC retrieves nobile routing information and sends this routing -
information toymagflLR hBchaHRORSE £ hiicst bPld MeehRbOr Bk RMprobliRdRl LR
sends a PDGW address back to the MSC. The MSC then sends a Page negsage to
t he PDGW addr essthodtior nedinby gathwaynRde, The niegysl eranprages: megeivibgtn nigpdlimpt |
include a Mobile | F address. Upon receipt of the e - e, the, PDGW

| ocates the VERETEAnGSH: MoFRes; HE SEAPBY S0 RENE REo DRk aEpSganes
Notification ngigpéata fienddAb: i@'d@éﬁrﬁﬁbﬁ%s&%&ﬁ;ﬁ%ﬂtﬂ%@élﬁn@ﬁnﬂﬁnﬁﬁ&l from

existence of an incomng CS call. If the call is to be acCepted at the
User Equi prrenta Humee UseatioBqRBegisten t(HS &d shea infarmetionarebdedrics sagepming loftan t he

WAN. In turn,,.the W d n_acknow,. CK) message to t.he PDGW
The PDGW r o6 poimiRasnahORis SyBReEr RIEC TR of Ol RARA et SaliBbc
back to the MpGan ThernMSCrtbedS(IP R Badeddideskifice SerotheeddstiiBion2 ik Pf@:

with delivery of the CS call over a GSMradio interface. [0086]An e_i_gh’t h
- enbodi ment of gamerafting ent Womesspgs:bafed ondhe 5§ message andithe inforgmation received

and ai o ro a PRERE TS e BT hofellS G GRUARRTAS SRET REPRIRD
PDGW ar e over igémifitar df | rebédsddationkser dduipmertcandptn dP-tased ideatifiagoPDRR

PDU, a GGSN retrieves nobile rout. n%éé nformation and sends this routing
i nformation t cZaEvainRde; anditeansepiipg thye Himnessags to the definatiomuses RIUpREt) R

sends a PDGW g s bac 1 he Q%U'o g{ﬁﬂﬂ% 1dg,. .

Noti fication ?gggtgge tot égp%b%?\?a re%(gg?peetur ne h%ge]%% e ?}e?ﬁ E%}gvgsﬁa
Noti fi cati on rpssayenair\conipuisinge eecenatr, configingdetoarchbilve lae sighabnigl vesan #dpon
recei pt of the T' Notificatjon nessage, t.he ocat t.he UE and
ot 1 11 st he VAR By Sty SHETARARE SINRISHET (et ogh FESe GO BB AN
alerts the Usepikgud BFR EstRatibR ubdi@qignddienad t8redeRGORTMhalSt BoRAE KBER
froma GPRS/ 3G dat a-based service. |If the service is to be accepted at the

User Equi pmentlocatien RisgsteEfi.Rhehe infermaticanrelatekiot anepping of agdnisasiiond t he
WLAN. In turn,,th AN..sends .an age to.the PDGN The P

Teeponds ot MORESHYIE 105y AL N R b e i Tk BrupoRAC AT s age
back to the G@%Noc&mlbpagdeuyidehﬁﬁe@@l\meh&ébﬁh@lﬂﬁatlﬁelalegléigfneﬁt; PRI Irb&Rs@f

- the aforenenti oned procedure over a GPRS/ 3G network 10 A ninth :
enbodi ment of com@gured; émt togeparaiei des I onessigs brsed fanc tiei B ofessage\arg- hgsed

~services over.a.- WAN. A WANJS: e ipnent .and.al so. a
Poon * Communt CIPTBAD,Brohe e TaRe B Ble Bt IR K98 38

standard | F-bds@g thé Mkbasedddentifgebpt thefdestinatios agenguiiet adnld aIICbAFd

retrieves nobile routing information and sends this routing infor

. ation to
an FILR |n r&epifigect He grtewapodsy apd o FraBimigat C?Wdat%&aaw%@v

addr ess back [E'ﬁ@ﬂj nds an SIP Notify nessagé to the
PDGW addr ess %%?%Jaggéod yeﬁﬁ%ﬁﬁ?&ﬁ] %ﬂNotify message may, but need

not, include a Mobile | F address. Upon receipt of the SIP Notify nessage,
the PDGW | ocates the W.AN UE and notifies the WLAN by sending the WLAN an

- SIP Notify message. The WAN alerts the User Equi pment as to the existence

of an incoming SIP call. If the SIP call #%5 to be accepted at the User
Equi prent, the User Equi pment sends an acceptance nessage back to the
WLAN. In turn, the WLAN sends an ACK nessage to the PDGWN The PDGW
responds to the ACK nessage by sending an acknow edgnent nessage back to
the CSCF. Optionally, the CSCF then repeats all or a portion of the

af orenenti oned procedure over a 3G network. [0088] A tenth enbodi nent ofthe
i nvention provides for the term nation of



| M5- based services over a WLANL. A WLAN is coupled to a UE and also to a
PDGW Communi cati ons between WLAN, UE, and PDGW are over standard | Pbased
| i nks. Upon receipt of an incomng SIP call, a CSCF retrieves nobile
routing information and sends this routing information to an Ma In :
response to this routing information, thel)LR sends a POGW address back to
the CSCF. The CSCF then sends a SIP Invite nessage to the PDGW address
returned by the HLR Upon receipt of the SIP Invite nmessage, the PDGW

| ocates the 1INLAN CE and notifies the WLAN by sending the WLAN a SIP

I nvite nessage. The WLAN al erts the BEss to the existence of an incom ng
SIP call. If the SIP call is to be accepted at the UE, the UE sends an
acceptance nessage back to the WLAN. In turn, the WLAN sends a SIP 200 K
message t o [008d) PDGNV ThSHKIRB/DESERIHTION OFR THE DERAWINGE nessage by

sending a 00 nes back t he. . 0 I CSCF t hen
sends the é}[g 00 8@%’&‘3’%&’%\%@ %O%Eer%%.&_ )C S‘J]ol%gvftgﬁ nd :

t wel f t h enlifigdresarticteiprlike aements arh designeteddiytlikenighanemeecdesigmatpsi . e., SMS
tunnel i ng ang %{I\ég‘gg.roxy, for protocols for the delivery of SM5 across the
WAN. As d&8€M , the invention is applicable to enhance the |I.E E. E.

~-standard 8QaaBL i n EIC. testsdorth opritiNaT SrchilelctGONAi 2008 forrimplnicdntibgss, the
invention is applicahle in of her scenari.o | | 9Ql A, thirteenth
enbodi ment c’ﬁf“’?ﬁ‘ﬁdﬁ’ﬁ‘g‘&‘%ﬁf@” e %mgg%r"?gz%%f%n\ﬂﬁ%‘f 9 and voi ce
messagi ng {enod] f ew WG Reds tacdath BEdustunp dispiramGettingafostivd prigead iSHEHI C

| ocation ntilfrin n adhoc n K prilagi pal ving.a sinple call control
pr ot ocol afmlpf?é'y P’&’ﬁﬂ%‘f?rla%%‘g%fﬁ%eﬁggt%ery m ni nal i npact
on exi stingeesFt ens FIGH 3hiardl dBlacsidicter diagian setting forthre pRupparCSi s

needed and ile takin vant age . Xi st t echnpl nd reguiring
only a sof ﬂmmﬁg& : SHQ‘?%Q%?RQM%‘WP%?WM *© Exi sting
t echnol ogy Ar@y prdtédol.exanpl e, be based on Bl uetooth (BT) radio and a

pl atfo[m\é\kei hhégpp%ris UMéS%a}gd ref er abl rrg sgﬁ,g;#tech]lu)i.re r}‘g gndcI
supports L%%-G e ?@gis ndar ds.

[ 0090alAcc EuSingadifg Brceddie REECGPREant BSMayaippédubtwoiitistng the TTedVi ded a
nmet hod for use | n a gateway node, the nethod conprising: receiving a

si gnal i ng By #7 (SS7) nessage, the SS7 nessage i ncluding-Short Message
Servi ce (Skfbrpata FGeBLet 6 are datdeuitiet dngrassadetag foptinprior@ ei Vi ng
information froma Iﬁm& .Locatiqn Regﬁieqiter HLR), the information related
to a mappi E"ﬁ’ neforkrinitintad ssrare IORT @TSEEYER ber | dentity (IMSI) of the
destinati opogser €qWIQI"EH a hordware blotk daprd eh@dal amol-WRANGARIENt | fi er

S 7' mosSatUeRTRE ARG (B LCE PP AR LAN AR GREPBYn the 1P

nessage i noggdies t hBIGM8 fahahariivard Bidek sdidgrade ehévingra WLARSGRPst i nat i on

user equi ppent, and an | F-based identifier,qof the eway.node; and
transmtti HYyCHHe: ﬁé@%ﬁ?j@“ﬁ&%ﬁhﬁgﬁ@ﬁm{‘i‘wﬁu -E‘F‘%Z%‘a‘ﬁ ¥a¥-[ 0090b1
Acgordi ng ;00_1@0]8eCOFﬂGa@ibeshafﬁiwdrae}jdcn\awhﬁrqhowh@r@ m&mlwmcthdt a gz; eway
node conpri sing: .recejver igured, .10 receiv i gnal i ng ,sysiem

(357) ° os sargmdes homechasd S8 andhipge gt ML, pBlogam ek, * dat a
i ntended fya@ destination user equipnent; and to receive information from
a Honme Location Register (HLR), the information related to a mappi ng of an
I nternational Mobile Subscriber Identity (IMSI) of the destination-user
equi pnment to an Internet Protocol (IP)-based identifier of the destination
user equi pnent; a processor configured to to generate an W nessage based
on the 557 nmessage and the information received-fromthe HLR, wherein the
| P message includes the SMS data, the |F-based identifier of the -
destination user equipnent, and an | P-based identifier of the gateway

node; and a transmtter configured to transmt the |IP nessage to the
destination user equiprent. [0091] BRI EF DESCRI PTI ON OF THE DRAW N& S)
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0[ 0092] The invention will now be described referring to the foll ow ng
figures wherein like elenents are designated by |ike al phanuneric
designations and wherein: [0093]FIG 1 sets forth a prior art
architectural diagramfor inplementing circuit and packet switching in the
context of a GPRS and GSM network. [0094]FIG 2 is a data structure
diagram setting forth a prior art SMS delivery nechani smover a GPRS and
GSM equi pped network [00951FIG 3 is a data structure diagramsetting
forth a prior art CS (GSM paging procedure over a GPRS and GSM equi pped
network using the A/ G protocol. 10096]FIG 4 is a data structure d| agram

SEM cqu LB&&S vor W3 E esetare Bk il SFoplob B Bt S ¢ ot

structure giragidesSMBPinkisage Helively averd WLAN tusE2REmandatork WA iri theed

service request p . [O0098]FIG 7 is.a hardware bl ock di agram
showi ng a rfepksEt Vi(%ﬁlﬁg@

{00102} FIG. 11 is a data flow diagram setting forth a procedure for WLAN
SMS message termination using direct delivery in conjunction with an optional
WAG.

[0103] FIG. 12 is a data flow diagram setting forth a procedure for WLAN
SMS message termination using direct delivery in conjunction with a mandatory
WAG.

[01.04] FIG. 13is a data flow diagram setting forth a procedure for WLAN
SMS message termination using notification-based delivery in conjunction with
an optional WAG.

[0105] FIG. 14 is a data flow diagram setting fortha procedure for WLAN
SMS message termination using notification-based delivery in conjunction with a
mandatory WAG.

[0106] FIG. 15 is a data flow diagram setting forth a procedure for
_processing an incoming IP-encapsulated SMS message from 2 WLAN using an
optional WAG.

[03107] FIG. 16 iz 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 dizgram showing an architecture that
uses a mandatory WAG to provide WLAN-3GPP interworking in the context of
GPRS/GSM.

[0109] FIG. 18 is a hardware block diagram showing interfaces between
the WLAN domain and the CS/PS domain.

{0110} FIG. 19 is a data flow diagram setting forth a procedure for
announcing CS calls to user equipment over a WLAN.

{0111l FIG. 20 is a data flow diagram setfing forth a procedure for the
notification of GPRS-3G-based services over a WLAN.,
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I nterworking architecture that utilizes an optional W.AN Access Gateway.
100991FIG 8 is a hardware bl ock di agram showi ng a WLAN-3GPP i nt er wor ki ng
architecture that utilizes a mandatory WLAN Access Gateway. [O001001FIG 9
is a hardware bl ock di agram showi ng an architecture that provides

hone- based SM5S nessage delivery over a WLAN uni ng an optional WAG
[001011FIG 10 is a hardware bl ock di agram showi ng an architecture that
provi des SM5 nmessage delivery over a VWLAN using a nandatory WAG in the
context of GPRS/GSM [00102]FIG 11 is a data flow diagramsetting forth a
procedure for W.AN SIVB nmessage termnati-on using direct deli very in

conjunction_with ar nal 103] FI 12 | a dat fI 0 I agr am
setting fo[PHI‘Z]a pr ot #fla W%ﬂﬂ’[gﬁ?ﬂ@!q’ré@ rh PP V%hﬁg di rect
delivery Iﬂbtﬂﬁanbmsfmab%édheama@nﬁ}ai QWLAM&G
[0113] FIG. 22 is a data flow diagram setting forth a procedure for the
termination of IMS-based services over a WLAN.

(0114} FIG. 23 illustrates a simple model of a network for supporting SMS
over WLAN. ’

[0135] FIG. 24 illustrates the SMS protocol architecture for GSM/GPRS.
[0116]) ¥IG. 25 illustrates the first embodiment, SMS tunneling, showing
the protoeol architecture for SMS tunneling in the context of the invention.
0117} Fig. 26 illustrates SMS tunneling showicg IF (information element)
flow in WAG/PDG (wireless access gateway/packel data gateway), for mobile
terminated (MT).

{0118} FIG. 27 illustrates the message flow sequence for the mobile
terminated (MT) case. ‘

[0119] FIG. 28 illustrates SMS tunneling, showing IE flow in WAG/PDG,
forthe mobile originated (MO) case.

[0120] FIG. 29 illustrates message flow sequence for the MO case.

[0121] FIG. 30 illustrates information processing in a user equiproent (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. 36 illustrates MT IE processing in the WAG/PDG proxy; and,
[0127} FIG. 36 illustrates message flow for WAG/PDGSMS proxy for the
MT case. -

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

a peer to peer communications mode and Figure 37b showing a hierarchical

communications mode.
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[0104]FIG 13 is a data flow diagramsetting forth a procedure for W.AN
SM5 nessage term nation using notification-based delivery in conjunction
with an optional WAG [O0105]FIG 14 is a data flow diagramsetting forth a
procedure for WLAN SMS nessage term nation uging notification-based
delivery in conjunction with a mandatory WAG. [0106]FIG 15 is a data flow
diagram setting forth a procedure for processing an incom ng

| F- encapsul ated SMS nessage froma W.AN using an optional WAG [0107]FI G
16 is a data flow diagram setting forth a procedure for processing an

I ncom ng | F-encapsul ated SM5 nessage froma W.LAN usi ng a mandatory WAG
[0108]FIG 17 is a hardware bl ock diagram showi ng an architecture that
uses a mand@k28ly WaEIGe 38rderac vetaled cew jof 2 reipele; trgming! paeful gl ext of

GPRS/ GSM 3042kt SpudiBid nanan digbaidy! ock di agram showi ng interfaces

bet ween
[0130] FIGs. 39a-39d show developmental views useful in explaining the
hierarchical mode of communication.
[0131] FIGs. 40a and 40b are flow diagrams showing further details of the

protocol overview of Figures 39a-39d.

[0132] FIG@. 41 is a simplified diagram of a platform in which is integrated
Qoﬂ:ware architecture providing the method and protocol for voice and text
instant messaging for a small group of users operating in a small geographic

location.

[0133] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTY{S)
f0134] FIG. 7 is a simplified block diagram showing an illustrative WLAN-
3GPP interworking architecture that utilizes an optional WLAN access gateway.
A first WLAN UE 705 is conpled to a first WLAN access network 709. First
WLAN access network 709 may or may not include one or more intermediate
networks. Im turn, first WLAN access network 709 is coupled to the Internet
and/or an Intranet, denoted as Intranet/Internet 701. Similarly, a séoond 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 access gateway 717 uses a Wn interface, denoting the tunneling of data
through intermediate networks. The link between first WLAN access network
709 and optional 3GPP AAA proxy server 720 uses a Wr/Wb interface, wherein
Wr signifies wireless LAN authentication (information flow to 3GPP), and Wb
refers to wireless LAN charging functions. First WLAN access gateway 717 is
also coupled to a PDGW 718 which, in turn, accesses a PDN 738 over a Wi

-30-



the WLAN domain and the CS/PS donmain. [0110]FIG 19 is a data flow di agram
setting forth a procedure for announcing CSrills to user equipnment over a
WLAN. [O0111]FIG 20 is a data flow diagramsetting forth a procedure for
the notification of GPRS-3G based services over a WAAN. [01121FIG 21 is
a data flow diagram setting forth a procedure for the notification of

| M5- based services over a W.AN. [0113]FIG 22 is a data flow diagram
setting forth a procedure for the term nation of |IMs based services over a
WLAN. [0114)FIG 23 illustrates a sinple nodel of a network for supporting
SMVS

interface, denoting access to a packet data network. Optional 3GPP AAA proxy
server 720 is coupled to an optional Control Gateway — Call Control Function,
shown as C-Gw CCF 722, over a W{ interface denoting a charging gateway
[0136] Second WLAN access network 711 accesses PDGW 724 of 3GPP
home network 715. PDGW 724 is linked to WLAN access gateway 717 of 3GPP
vigited network 713 over a Wn interface which, as described herein before,
signifies the tunneling of data through intermediate networks. PDGW 724 is
linked to PDN 736 over the above-described Wi interface, wherein PDN 736
«could, but need not, denote the same network as PDN 738. PDGW 724 is linked
40 a S3GPP AAA proxy server 726 over a Wm interface. In turn, 3GPP AAA proxy
server 726 is linked to 3GPP AAA proxy server 720 of 3GPP visited network 713
over a Wr/Wb interface described above. 3GPP AAA proxy server 726 is also
linked to online certificate status (OCS) 728, home subscriber server (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 between HLR 732 and 3GPP AAA proxy server 726 uses a
DY/Gr' interface (previously described in conjunction with FIG. 1), and the link
between HSS 730 and 3GPP AAA proxy server 726 ulilizes a Wx interface for
implementing authentication procedures.

{01371 FIG. 8 is a schematic block diagram showing a WLAN-3GPP
interworking architecture that utilizes a mandatory WLAN access gateway. FIG.
8 is substantially identical to FIG. 7, except for the addition of a WLAN access
gateway 800 in the configuration of FIG. 8. Second WLAN access network 711
accesses mandatory WLAN access gateway 800 of a 3GPP home network 715.
Mandatory WLAN access gateway 800 is linked to PDGW 724 which, in turn, is
linked to WLAN access gateway 717 of 3GPP visited network 713 over a Wn
interface which, as described above, signifies the tunneling of data through
intermediate networks. E
[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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over WLAN. [0115]FIG 24 illustrates the SMS protocol architecture for
GSM GPRS. [0116)FIG 25 illustrates the first enbodi nent, SMS tunneling,
showi ng the protocol architecture for SM5 tunneling in the context of the
invention. [0117]Fig. 26 illustrates SMS tunneling showing IE (information
element) flow in WAG PDG (w rel ess access gat eway/ packet data gateway),

for nobile termnated (M. [0118)FIG 27 illustrates the nessage fl ow
sequence for the nobile termnated (M) case. [0119]FIG 28 illustrates
SMS tunneling, showing IE flowin WAG PDG for the nobile originated (M)
case. [0120]FIG 29 illustrates nessage flow sequence for the MO case.

2 G N Sh s B providod i ine 3 £ ST AN acBedt ikerid ™"
SGPP home network is optional. An SM-SC 100 is coupled to an SMS-
GMSC/SMS-IWMSC 102 (short message service galeway message switching
systern/ interworking message service center for SMS). SMS-GMSC/SMS-
IWMSC 102 is equipped to operate using at least three different types of
interfaces. A "C" interface operates between HLR 104 and SMS-GMSC/SMS-
IWMSC 102. Each call originating outside of GSM (such as an MS terminating a
call from the PSTN) goes through a gateway to obtain the routing information
required to complete the call. A protocol known as MAP/C is used over the "C"
interface for this purpose. Also, the MSC may optionally forward billing
information to HLR 104 after call clearing. A "Gd" interface operates between
| SMS-GMSC/SMS-IWMSC 102 and an SGSN 106. Interface Gd uses the MAP/G
protocol to transfer subscriber information during a location update procedure.
An "E" interface operates between SMS-GMSC/SMS-IWMSC 102 and an
MSC/VLR 108. The "E" interface interconmects two MSCs, and is used to
exchange data related to handover between an anchor MSC and a relaying MSC
using the MAP/E protocol.

[0139] A "D" interface operates between MSC/VLR 108 and HLR 104. This
interface uses the MAP/D protocol to exchange information related to the location
of the MS and/or the management of the subscriber. A "Gs" interface is used
between MSC/VLR 108 and SGSN 106. The "Gs" interface interconnects two
VLRs of different MSCs, using the MAP/G protocol to transfer subscriber
information during a location update procedure. An "Tu" interface is employed
between MSC/VLR 108 and a 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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101221FIG 31 illustrates SM5 protocol architecture for SVMS proxy as a
second enbodi nent of the invention. [0123]FIGS. 32a-32b illustrate details
of the SM5 proxy of figure 9. [0124]FIG 33 illustrates MO | E processing
in the WAG PDG proxy. [0125]FI G 34 shows the nessage flow in WAG PDG M S
proxy for the nobile originated case. [0126]FIG 35 illustrates MI I E
processing in the WAG PDG proxy; and, [0127]FIG 36 illustrates neasnge
flow for WAG PDGSMS proxy for the MI case. [0128)FI Gs. 37a and 37b show
exanpl es of a piconet, Figure 37a showing a peer to peer comrunications
node and Figure 37b showi ng a hierarchical comunicati ons node.

communications between the TEs 114, 116 and the MTs 118, 120 takes place over
an "R" interface. In turn, MT 118 communicates with UTRAN 110 over a "Uu"
interface, and MT 120 communicates with BSS 112 over a "Um" interface. "Un"
refers to an over-the-air interface for exchanging information between a UMTS-
equipped MT and a UMTS-equipped radio access network. Similarly, "Um"
refers to an over-the-air interface between an MT and a BSS. The "Um" and Uu"
interfaces both use LAPDm, a modified version of the ISDN LAPD, for signaling.
[0141] UTRAN 110 is coupled to SGSN 106 using an "Iu" interface which,
as previously mentioned, acts as a transparent relay for conveying messages
between MSC/VLR 108 and an MS via BSS 112. A "Gb" interface is employed
between BSS 112 and SGSN 106. The "Gb" interface interconnects two VLRs of
different MSC's, using the MAP/G protocol to transfer subscriber information
during location update procedures, in this case via the BSS 112 which has
established cornmunication with the MS.  Subscriber information is also
-transferred during location update procedures using "Gs", "Gr", "Gn", "Gi", and
"Ge" interfaces, The "Gs" interface links MSC/VLR 108 with SGSN 106; the "Gr*
interface connects SGSN 106 with HLR 104; the "G¢" interface links HLR 104
~with a (gateway GPRS support node) GGSN 122; the "Gn" interface links SGSN
106 with GGSN 122; and the "Gi" interface links GGSN 122 with PDN 124
coupled to TE 126.
[0142] SMS-GMSC/SMS-TWMSC 102 is coupled to a PDGW 905 over a
"Wd" connection. PDGW 905 also communicates with PDN 124 over a "Wi"
connection, and with a WLAN 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 configaration of FIG. 10. SMS-
GMSC/SMS-TWMSC is coupled to a WAG 1000 over a "Wd" connection. WAG
1000 also comununicates with a PDGW 905, and with WLAN 903 over a "Wn"
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[0129] FIG 38 shows a detailed view of a renote term nal useful in
describing a push to talk (PTT) capability. [0130] FI Gs. 39a-39d show
devel opnental views useful in explaining the hierarchical node of

conmmuni cation. [0131] FI Gs. 40a and 40b are flow di agranms show ng further
details of the protocol overview of Figures 39a-39d. [0132]FIG 41 is a
sinplified diagramof a platformin which is integrated software
architecture providing the nethod and protocol for voice and text instant
nmessaging for a small group of users operating in a snall -geographic

| ocation. [0133] DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT( S)
[0134] FIG 715 a sinplified bl ock diagram showi ng an illustrative
W.ANSGPP i reomspasbioni WGLANCHIS iscrupleditn ane gF more aserJevises, dosigralR M access

gateway. A UN6ON PBGHP505 SonSRURcEts WRIAPTIN 184 oWk ANNRCERSSLBE! WOT K

709. First access network /709 may or may not include one or nore
i nt er medi at{@144ét wor K§G. 113 &Q!i-ﬁrﬁn‘thl#swvwmg%% &or deliveping dadgrbpsedcoupl ed

to the Interngl.s %@%@ g\mm m%,onw%&mw BB Bl ehbitRing701.

Sinularly, a Secon 7 S cou; to a second  W.AN aceeqs network

711. Secondawm@dmatrimfmrdchr éﬁtarﬁaihﬁma']ﬁ?& abrl nor e

I nt er medi at e net.ya : Wsﬁgeé% FEG&T I coupl ed
to the Int 5’%‘? an dr an ¢E?Qg%%‘fe99%gnote ag Int?%?em?ldr?g%(rj}lr?ggms

[ 0135] Fi r s TWNES(! 102, ewhichesansisk 27 08CEMNAE s (82A), 3@brrontinit mformatisnr k

pertaining to the message is retrieved and sent to HLR 104 (S2B). A PDGW
address for the SMS message is identified at HLR 104 (S3). The SMS message is
sent to PDGW 905, which corresponds to the identified PDGW address (54).
PDGW 905 identifies the WLAN UE 901 for which the SMS is to be delivered,
and reformats the SMS message into IP format (via text or encapsulation) (S5)
and sends the SMS message to WLAN 903 (S6). WLAN 903 sends the SMS
message to the identified WLAN UE 901 (S7). In the case of an error, PDGW 905
sends an error message to SM-SC 100 via the HLR 104 (S6A) and the SMS-
GMSC/SMS-TWMSC 102 (S6B).
[0145]) Upon receipt of the SMS message (or a portion thereof) at the
identified WLAN UE 901, an ACK/NAK message is sent from the WLAN UE; 901
to the WLAN 903 (88), and the ACK/NAK message is then relayed from the
WLAN UE 903 to the PDG 905 (89), from the PDG 905 to the SMS-GMSC/SMS-
TWMSC 102 (S10), and thence from the SMS-GMSC/SMS-TWMSC 102 o the SM-
SC 100 (811).
[0146] 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 petrieves and sends routing information to HLR 104 (S2B). A'WAG address
for the SMS message is identified and sent to SMS-GMSC/SMS-IWMSC 102 (53),
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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713 via a WLAN access gateway 717, and/or optionally via a 3GPP AAA proxy
server 720. Conmuni cations between first WAN access network 709 and WEAN
acceqs gateway 717 uses a Wh interface, denoting the tunneling of data

t hrough internedi ate networks. The |ink between first WEAN access network
709 and optional 3GPP AAA proxy server 720 uses a W/W interface, wherein
W signifies wireless LAN authentication (information flowto 3GPP), and
W refers to wireless LAN charging functions. First WEAN access gat eway
717 is also coupled to a PDGWN 719 which, in turn, accesses a PDN 738 over
a W interface, denoting access to a packet data networ k. Optional 3GPP
AAA proxy seryer 720 |s cou | ed an opt| onal t)rol Gateway - Call
Control Fu JRESSEFRHINF terdoor engapsulatign)(Fhl and sendrethst i ng a

char gi ng g%@ﬁ%e&wmté@liﬁimofmwlﬁ%ﬁmm%&&% accesses
PDGW 724 of 3GPP honme network 715. PDGW 724 is |inked to W.AN access

gat eway 71B70hr dihrengbS 1/ aresabstantiony idepticaldo steps Sy tofIdof KIG. Wwith, as
described hpgeikpheh Hﬁe&’s%?v@y drdesd biwerd. 4 Iiuﬁ‘%dxmemgnﬁgmhé J&bmmx

i nt er nedi at e net wor ks is linked to PDN 736 over

above- desc@%&W%%MWW@W%@%@@WMD@%w denot e
the same n%b%?h@%%l?&ﬁenﬁm%'1@0'0&‘?@%6 0%03@%%@&% Faﬂxy server

726 over a Wninterfacé. In_turn, roxy server 7 nked to

3GPP AAA pebsey, e Wat 890 gerys WW@&S@%WEMMM@ Hlevia tha MLRY
interface 4g3ahhREISRAYRISCISTIR-IHMSPI108YsinfhY & st BeA il &8 ﬁggged to

online certificate status (008) 728, hone subscriber server 730,
|1 LR 732, dAd C Gw CCF 734. The link between OCS 728 and 3GPP AAA proxy

server 726 at es yfqrels b %M@% har gi ng,
wher eas thé I nk between ?HsLéll?ﬁ)a}Sgltog\ GPP pr oxgi server % uses a
D7G' int eﬁ%‘ééﬂ%ﬂp@&wm@@emb@dmchm o on mitificaliondbastd, and t he
i nk betwe m r interface
for inpl errgntl ng aut ent |°ici§iglﬁ%) %ﬁ%ﬁ%ﬁ MF%%%%@EP%LE# i a 1g‘%’%em&tl C

bl ock di agtamlGhdai Wgthatmmﬂomohabbr euseRiions. aWVAG tSQQtaﬁrIﬁGt HAtisutilizes

dat |t
PG T ot PRI 0, AN D IR PG R0 dpsirhie e 1

conf i gur at bhized mﬂih@cosﬁg@@bendfmw,aﬁ@m WoeANGR and VR Ze2efIIE. mandat ory

gat owny. 500% e Al e Selllpu R, BEHIRI MbRov R BREHRNiARY Ao Cocs
ggt g\r/v?% eg 1$emienmﬂm_th In:t EEG AStdiiierk fivhBtheperadiovid] ﬂequmr:baﬁH&vﬂB uhdl a?Z
S F}géilggi‘ﬁﬁfé%%fe\%ﬁl é‘% Q%g{éé%?ﬁ'h‘} NG DEYH fadr s?

net wor ks. _ orth a novel arc ura appr oach for
deliver.i ng%@agﬁ@ﬁ&’ﬁ oRFAN- ﬁl-‘éeﬂﬁomﬂ:khe@dd;t@oal iashlof n}nt@mgﬁﬁbd to

cases wher 30D 4 sl B ABLE! Yokfs BEQKIIEFr 3 40ufle " (VLA

coupl ed tos EW%@ﬁW@E@M@WS ms&gbelse lsentcrhug:gtaeway

nessage s { i g;agg SEIA [ppﬁ for BIAS).
SVE- Gvsd/ gﬁ%ﬁ%@@ ?’gépesjqdl% %e@%tﬁ%g’%ﬁ§ ng a ebg reée
different 1ypad18f int erfaces i nt erface oper at es between HLR 104

and SMS—GN@CI‘/ I\/\Nﬁgl [ [ | such as
an MsS term na?‘!vﬁg g 3 liﬁgg%‘%%%@@%@?é%g%ﬁﬁg%@&m obt ain
the routinég24 wrm 7bh($€éq%nd5¢hemswrﬂﬂmm51¢&bm 09658 diid  known as

opti onal |y oF b6 el EBLASR BOGN 1630 AR (ol Bpa i3 VT T
vd" i nterf&ggmiu@mmm:mmmmmmm 106.

ldm ?Lgagel ocat1on II")H(gaé%sppr oce@g&%ﬁf’% W?ﬁ Pace ope?’ﬁs QG{ v\n/gtelnon

SVS- GVEC/ Sges FhH(SIR). VBTAN Rl oderatesa delivery rapoftand semdser connect s

10, ooy sy B PRSPPI DAL AU o

to ascertain whether or not the SMS message was successfully delivered to the
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[0139] A "D' interface operates between MSC/ VLR 108 and HI'S 104. This
interface uses the MAP/D protocol to exchange information related to the

| ocation of the M5 and/or the managenent of the subscriber. A "Gs"
interface is used between MSC/ VLR 108 and SGSN 106. The "Gs" interface

i nterconnects two VLRs of different MSCs, using the MAP/ G protocol to
transfer subscriber information during a | ocation update procedure. An "he
interface is enployed between MSC/ VLR 108 and a LIMPS terrestrial radio
acs network (UTRAN). 110. Messages exchanged over the "lu" interface are
rel ayed 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 MARAGEURT0F. HeootREVHR24tendsiin AGKdo thedMS-GMIYBMESIWMSChe Ms s,

and al so irrm%ea@gg?‘gﬁewhfﬁbg ﬂaﬁ%ﬁ&g‘%ﬁf%lm 4 fals 46 iegMi@nagenent .

[01401Ter m na such as TE 4 and TEl 116, may be coupled to
nobi | e t er "GMEESMSHIVMEES 102 (38D aHponmeaeipt of thepACK mepspge |or)| atively,

conmuni cat i ons  bet ashevSEx : pl ace
over an " R'mFsr?tagg’fég%gé.MFn turéh%, %l ﬁg ?@ﬁ%ﬁ%ﬁ%%ﬁﬁ?ﬁ%ﬁ% over a
"Wu" i nt er fsads tlendbliveryl@poddmibenSMa3@ d004(3¥).BSS 112 over a " Unt

interface. /U ref . - gig-ﬁig _'Ims r j
i nformati on[ogg?]mene%ﬁbalgfggggﬁaﬁ%&e aﬁé a Eﬁ{\rﬂ%&e}%ﬁ%ﬁédﬁ}r agi 0 access
net wor k. SiSiMBamkssagé Watmination susing armeshamisnh &ngwn dsnnefiifcation-bagedecn an MI
and a BSS. "Urd' and Uu" | nferf e . 1 fid ver si on
of the | SDNir BE 8?“’3%“5#‘1‘51 iWr%E,h. a[%ﬁ%ﬁ%’%’l 1%@?% 6%%%%‘{' ttg&l%CASN 106
usi ng an " lidenti¢ad teFIG A8, with the natable excepbioss KhabhetHIKAW 24 of 16 33isa
transparent_ relay for A D&l NS VR4 an Ms via
BSS 112. Améa"#m@r@?gl smgﬁ&vgégggggﬁcv\een E%g\% and bOgT1 106. The
"G" interfage idthe peapdmetia Rigwd 3\ekédps thodt sterf 3ol EHG. MSGvelyveasendigt he MANG
protocol to ster subscgi Walfals j | o e
procedur es,aWréa(?ﬂ%‘geﬁsatggﬁ?/éﬁﬁgsmg@ hasE &e‘gft%gfol?(?@ﬁgg ‘
comuni cat i or56Y¥ t h tHEG.MS iSubdatai filew dinfgammmeiting fostbah gurotedares far r ed
during | ocation updat.e pr.ocedures (Yo O & S s R e Y nd "CGc"
i nt er f aces. PPPAES ?ﬁ@@?ﬁgﬁﬁ%@%@%ﬁﬁ?ﬁvﬁ%%@o@“ghe "G
interface c@anscd WAGINndd Gevdstdry HRE 10 istatachedcto 4 WBANIHA drdnlss HEI R
104 with a t ewa _ node) GGSN 122. Y€ 1 ce |inks
SGSN 106 wé‘%ﬁ%&ﬁﬁ)“i&%mﬁ“&e‘“’i}s PR @@M%@h PDN 124
coupl ed Lo £F6r0 126 701 mm)gﬁ'm‘gfg& tlﬂaw&nwmmsltws@m?@ ?)wmjwamew 905
over a "Wwi" ectj.an PDGW a 0 ic ver ‘a
"W" conned g%‘*‘a#g%\ﬂjﬁﬁ‘aﬁe\ﬁfﬂﬁ’ %‘é’ﬁlpﬁn@%‘ ?’?ﬁrﬁ@?ﬁ%’%ﬁ 903 is
coupl ed ]Eo mewnm&emmnﬁefgemlfﬁm@m' s i toédsmf:dWSchmw(SS). )
101431Refer _.now to FI.G 10which sets forth a j t appr oac
B Al 5 o PR B0 SRR e cont TS PO LG

for the ter ITect very mechani sm and
a mandat or y(S¥BvihGa0 WIHAN 17 11 (S RAMDh& stagd MidAdireat BMPREsGEMissthet eent FI G 10

addi 11 onal erenine TeC Toboon ik sHsMEC B ARG IR e o i
10. SVSGVEQSBMmOMeardsthe fissspd th an SMABC 100 (8B).olrcthe aade\fail exronmact i on.
VAG 1000 al 5o Commuil (A28 st theleiiSANSBAMS TIMES o tsdl) Wi fBr 2 "W

707 via PDGW 724 (S6B) and the WLAN 711 (S6C). In response toreceipt of the

SMS message, SM-SC 100 sends a delivery report (87) to the SMS-TWMSC 102.

The SMS-IWMSC 102 sends the delivery report (S8) to PDGW 724, and PDGW

724 relays the delivery report (S9) to the WLAN 711, which sends the delivery

report (S10) to UE 707. ‘

[0151) FIG. 16 is a data flow diagram setting forth a procedure for

processing an incoming IP-encapsulated SMS message from WLAN 71l usinga
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connection. W.LAN 903 is coupled to one or nore user devices, designated as
WLAN UB 901. PDGW 905 communi cates with PDN 124 over a 'W" connecti on.
[0144] FIG 11 sets forth a novel technique for delivering data-based
services over a WLAN coupled to one or nore 3GPP devices by encapsul ating
data into IP format before delivering the data to the WLAN. The dat a- based
service is SM5. SM SC 100 delivers an SMS nessage (81) to

SMV5- GvBC/ SMBI WWBC 102, whi ch sends an ACK/ NAK (MA), and routing
information pertaining to the nessage is retrieved and sent to IILR 104
(S2B). A PDGW address for the SM5 nessage is identified at HLR 104(83).
The SMS nessage is sent to PDGW 905, which corresponds to the identified

PDGW agdﬁamd atdi4)WABKBO/ 99}5(}1 ﬁts@@ﬁﬁﬁk/gﬁ MﬂalTioEFﬁlel‘:ﬁ?th\Mﬂbch(t he SM5
is to be delivere re 5‘#1%3 ess geg}rj ormat (via text
or encapgﬂT g OifFP %Sa‘)ri‘a W%éﬁgé y ’g@e‘i m WLAN
903 sendw&en@mems&@gss;sn 88 farid B8Ot Stlep ©F HYERR Mﬁv&%tﬁﬁ%&&' n the case
?fSBz;] eré% %g% nds an.erraqr g&%zage to SM Scéi}r%) \g@?op;hef HLE 1%?/8
an @%\ﬁ% of the
nessage (RindardSMSifenAth Bt Sep 54 ahe ke dindghinftiois M‘!eeé\agéﬂsﬁha%m an ACK/ NAK
nmessage i.s sent_fromthe | NLAN UE 901 to the WLAN 903 (88), and the

ACK/ NAK o theeWAG 8flte the SMSAWMSE10%e Toe Arlivesy geport of sthe SBIE- 905 ( S9)
from t herRBGe805 WAG Beo ShEGVER BHBWWEE L0hokalf) FIGNg, bLhgrse ft orn the
SMB- GAI SC/ SMs- DRVSC 102 to the SMSC 100 (811). [0146]FIG 12 |s a data
f1ow di aBPTEArE&eRorhef sheon $HinFIG I8 deiennd by VAGISN, andn ﬁ’b‘%@ﬁ&bﬂ‘br m nation
using a pNi sMEkQo gg,gﬁ; y WAG

SM 80100[‘§§%ds an_Sl Vlmélsarris}gdgk%to SVBGVE %SI\/B—IV\NSC 10‘%31?8 :{Whl ch sends
an ACK/ NExRudatoxy WHGshe qwovide -3@PP| inlerwoghgesin dke contexhgf i nf or mat i on
to HR 1ePHAEEN. WLKAGIRIA5QSSubitedblonES WEARASehaldAligy od_and sent
to sns-cavi sei snms-rwnsc. 102 (53), which sends the SV5 nessage to a WAG 800
at this WdeHY iareasy npinmrkd§Panay metynphmcheieeqpemr woreintesmed te n the

addr ess | BCharR WEANC [ WAG 800

i denti flggﬁb%]ég tlglrget ed \/\LANccé%%%g%%k 7?31?%?& %egtﬁwg%%%(ené@s,age into |1’
format (¥hAntranet, denokadastatranet/iemeB9l. and sends the message to WAN
903(86) . 10h88) t he IPKENQeddt fMwol 700 acadidll Lhdisp > BRlas %@%é@gﬁ 87 through

811 are substantl ally identical to steps 86A with the
except | ofR epiaenal papter gateging @5') 318, mnd/or via pngptional SGERAAS pydxyt he ACK/ NAK

message {d-oi T WeAbuhiea 805 &8s n agé;!, @ﬁ 05. WAG 800
of FIG 8 mmy be |dent|cgl to V\AG 100 o aFIGB 1 %\I%QWB 89case of an

error, t?%s%ﬂ@lmr@% ealhnke ecmlketmrkﬁ@@m@@om@b via the

HLR 104 WAL r d 86B in
Fig. 11. w(ﬂ)lﬁf%l G 13 is a data | ow dllgg%%éseﬂt(%)l?%&q?g?n&’ﬁ&a%grocedure

for WAN'BGY 7d8 sdvdh, ie twns aedeses asP Rl @8mvehaiVisint Ogptional
notifi Caﬁd}ﬁﬁA@é@ﬁBxﬁ'@éﬂvXﬁf%fs@mﬁﬁéﬂ% p%ﬁmﬁim? c‘[iipféz FIG 13
OW Nng hotabl e

is substantiall identirel to FI'G 12, wt

except | oderfasadepeiing s clmreingEatoveay Gwrtiered wi t h PDGW 724 V\LAN 903 and
WAN UE @@iqof F'ﬁ}’?],lga@éeﬁs@ﬂﬂ}vﬁ'ﬂdzﬂo?ﬁéPP'L et 'ﬁH of FIG 9,
wher eas V\LAN 711 and UE 707 of FIG are al so utl |ze ﬁle

conf i gurigteréaseorhiph.ais described sheve, smeﬁe@pfbpdmﬂm g%dﬂtertbeotwbt forth in
FIG 13 sidhRlmid iRBIAS. OPBGH 7983k 15RAHIBUWDRI 730 Grerlthel dboblle oI I OW NG

respects At sth of FIG ress is sent 1nstead of a WAG
addr ess.d 1grtentree, PN 336 P%ﬂ@rdm@nee(b@m; dengtathetsagie ngbwarbt i f yi ng HE

707 of %pmwsnﬁaa@m??%ﬁseﬁﬁgﬁg%tﬁmtﬁeﬁmg Qf ool ve the

sending of an SMS notifica M5 nmessag Ing sent during a

subsequetiC oft3GPP wisited mehwearkd7 ERovercthe Ve Brinterfacet deserilind ebavel 86B of

Fi gures gdppRd Algoxy QIABIRE iS5G tidiba th BRSTR, B Y IR %g lon is sent
fromthe PDGOWN 7 40%% WLAN 7171( 86(%) and is theﬁgge?\‘? oﬁ ﬁj?ll to UE
707( 87) .Gri{eCH IBdal TimMinkbstsease Gstmgrﬂﬂde?rﬁP?MﬁPmSmrﬁéﬁ\MAN 711
(810), " apfrdtbesvel 98 WEAb oL irhidy ChBlEil 4B e ACK
rressagea?’éom UE 707 (S8 and 89) q’ﬂgpon recel pt 0 t%e I\% n@%g%ge WLAN UE
707 sends an SMS recei pt nessage to ¥PLAN 711 (S12). W.AN 711 generates a
delivery report and sends the delivery report to PDGW 724 (S13). PDGW 724
exam nes the delivery report to ascertain whether or not the SM5 nessage
was successfully delivered to the




W.AN DE 707. |If so, PDGW 724 sends anACK to the SMs-GWSC/ Sls/LS- MVSC 102
and, if not, the PDG sends a no-acknow edgnent nessage (NAK) to the
8VMSGVBC/ SMS- IWVSC 102 (814). Upon receipt of the ACK nmessage or NAK
message, the SM5-Gd VI SC/ SMs- 1IWVBC 102 generates a delivery report and
sends the delivery report to the SMSC 100(S15). [01491FIG 14 is a data
flow diagram setting forth a procedure for W.AN SM5 nessage term nation
usi ng a nmechani sm known as notification-based delivery in conjunction with
a mandatory WAG. FIG 14 is substantially identical to FIG 13, with the
not abl e exceptions that the 111)0W 724 of FIG 13 is replaced with WAG 800

in FIG 14, the procedur f Flg. 14 is st ant LallLy sa as the
Tt .5, e
addr essf 15 T rwss.

FIG 15 is a data flow di agram ,et%%ln% fo"th a procedure for processing an

i ncom nipteraener yeplemeaingpg AN 711 where use of a WAG i s
not ne\%@ﬁ%@[]% TG/ {islaschithaAGd Edgiath shoWiiiNniditacesbetimeen WIANt | cat ed
(Si). AN 711 receives an inconing encapsul a nmessage,from UE 707
(S1A) adempin m-%wémembm%@&%%ﬂéﬁézgﬁm4 2). The SMVB
message gigs - SRGANEs B RGubbtahBallp idBtical Yo@Hé dRbramcAFigl Pivith thad ref or mat s

the SM5 nessage fromIP format_1nto a standard SVS_for nat . In the
case of agditionofinterfpres ppipg prevideddietwaenddtf flﬁBﬁfﬁF‘B%wt?ﬁxi‘&%éé 707 (S3B)

\é:vg } MY%@%NLR 16€ad BARBELPHEWTE053MA GBS age, dswilllben sent to an

The SM5-1WVWBC 102 exam nes. the e (85) and
f or war ddesdﬁea@@‘&d@ﬂfm»sﬁné@clw Begouplad fonan é'i&c‘gfss%%ﬂ[ ror, an
rlgudifileddt the UE 707

error _ 1 Pa ] q“m@;@@geg;@ d¥¥dEfpe

Vi a PDW§%%B§ andmt'gﬁggﬂ\}\[gAN 7“1}@&1_3869. _Ipn response tlﬁ%ﬁﬁﬁg pt of the
SMB nes thrge di findaeacas. Al WQW%W - 11NVSC 102.
The SMVB (}A&% i el MS GMSEAMSSIPMEC(98) Ehéh BRGEH2dingand PDGV 724
rel ays %%e e |ve“é refg)oérn{aes 89) to the WAN 711, which sends the delivery
report (8isdje oftGEMEsudY as po IS rEinating prall faem dhe PSRN bagHa8Pset ti ng

forth a : %gé i b6 AR F:%s) beGhSVMS nessage
from w%ﬁ%ﬁgﬁ?‘ﬁg‘ﬁ%w%n at&%)ep%uV\A' 800. ﬁlgﬁge'a?galgs ?l#tljlgt antially

i dent i cetllt MAR/Gs 08d axier the R interiass for thizpptrosh Aadibe MEHBEW 724 of FIG
151 1 SBLACAL) AYe Gl ifiibudhitd MERABAAe cil cobaRg. BI0dS4, 88, and

89. Step vol ves the WAG 800 decapsul ating and reformatting
t he SNBimtesfoer)epdratsmbetween HMIS-GMNISS/SMSINEE 103and &t REPN 106-step 84, the

standar@rﬂ_ 5%5, ASL@ 2 otosolth §in e Yubb &t Ii8mion @aGnk 0 t he
SVG- | WL ?%Séé%e g Ivery report of step 88 is recei vegMbg/ WAG 800 and
0

not t hezRP@tionrpdate pivgwtiren Finatly, as "Ebinierfzre qperatechsiveen f step 89
in FIG chishinteRivabic g 808 aP MSAOLRPE6Y el [iAd! skrltfhind 7 i s a bl ock

di agr am'show hg an’ ar chi tectu’re that uses a mandatory WAG to provide

WLAN- 3GRntervisitaolokatien registeny TomTiinteshoamigragqetsiFralis. 204

comﬂml‘(itsatlge%&%gg}g ?;{/;Léua%&qgé;wﬁgm,g, BO% e AN RAEGEISONBIIR K 709 may
cl ude ohe or

or may not In nore intermedi ate networks. In turn, WLAN access
net wor k r1@9ingsME6 msinsthe MARM pretaspliet and/ or an Intranet, denoted as

| Nt ranefdqp) er nety wPlintdhash BEWReS MAT/VER 109 081 BERADECPhI 3CPP

vi si ted network via an optional border gatewa GE 718, and/or via an

B
opt i onainteCRR: vskAtiny MAP/R pretesol rgchangrinfermeationsp tq(S‘éP PPaliPAN access
netvior K of 9. Mkl d3 eretholl of Blciubifber. TNE1dd HebBIRARALAN access
and opt P

net wor k i ona AAA proxy server 720 uses a W/ W interface.

BG 718 betwenME6/ VIR ROBAnd RGSH188. The "Ga' mterfacedniereongedpv938 over a W
imermgﬁé hﬁz%%@%%_ s ER6Y NEEPRECprotedBl kS thBil-ehbb@ikep opt i onal
, I

C Gw over a ﬁt erface denoting a chargi ng gateway function.
[ 0154] B:fptBation duxing appaicr zpdate ramdurm Yo (Tay frieraceis eaplqyed \w

between MSCG/VLR 108 and a UTRAN 110 (UMTS terresirial radio access
network). Messages exchanged over the "Tu" interface are relayed transparently
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interface which, as described above, signifies the tunneling of data

t hrough internedi ate networks. PDGW 724 is linked to PDN 736 over the
above-described W interface. PDN 736 could, but need not, denote the sane
network as PDN 738. A 3GPP AAA proxy server 726 is linked to 30PP AAA
proxy server 720 of 3GPP visited network 713 over the W/W interface
descri bed above. 3GPP AAA proxy server 726 is also linked to OCS 728, 11SS
730, IILR 732, and C Gv CCF 734. The |ink between OCS 728 and 3GPP AAA
proxy server 726 operates over a W interface which inplenments online
chargi ng, whereas the Iink between |11 LR 732 and 3GPP AAA proxy server

726 uses and l,t he k betwee | SS d. 3GPP AAA

pr oxy seré’é’?“%ﬁ%ﬁf &?ﬁ@?%fagﬁ%ﬁmg’%ﬁ tication
Er ocedur egnd I}afs&d 3j£l Q‘helgA'f &téxﬁ&h hﬁﬁﬁhgeﬁs ﬁieagnaﬁt!h ‘sinwﬂksag;ab ]&tﬁdﬁ«rﬁh ge? Ps)
et ween WLAN donm rcwt SW. I C Vpacket -sw t c CS/ PS
domai n ThEPSeMISET &hﬂ@rlM%'% ‘f&i“i" @%ﬂ'@}}sr‘gfa t&'d?"bc"tgﬁtytﬂé'edi agr am of
Fig. 9 mg&uﬁ%ﬁﬁ@&h@ﬁ of interfaces bei ng provi ded between PDGW 1805
(simlar tqo P 905 in Fig.., 9) and MSC/ VLR 10%&1% giéween PDGW 1805 and

GGSN 122, 10487y | | Berminal eiwemenb ek as FEyLH4 1B TRO"Doupl ed t o

an SMs- @%Mﬁ%mm Ci\@ﬂl aﬁmwmsmw‘a@&ﬂv&w operate
using at |east three different é{)es of interfaces. C'".interface

oper at es ‘benmREcakiyuhplarepgihe 4, 416 andthe s %]tse}%o t&hﬁﬁ place over

SMV5- GVBC gV MGt 0Zn 1R RITCRIS cofinh@hibael REhAUTRANE 10fovesSMTfiguCh as an
M5 termnating a call fromt he PSTN), has to go through a Gateway to obtain

the rout i FieutamreorrbMIol20compumicatasvith B oyera EEP'Ith&P“PCW% used over
the "C' igt &gt fRERtAPLr it R4 HO , irlfen R H&Nve@ﬂtd by forward
billing information to HLR 104 after_call clearin interface
oper at es tEtipeesMEpnd aVENTSvguirswdedia acessnetwerks BEBHOWT@% nterface
uses the J; %Béﬁc@ﬁ&%@&%nhﬁéﬂcﬁ{‘ﬁésri‘ﬁub@ﬁ{'aﬁﬂf[ld"ﬁbiﬁffﬁ@éslbgﬁh{?éé“ ng a

| ocation date pr ocedure.  Final an "E' interface operates between
SMBGVBC/ mmaﬂfﬂecéma ervi ce switching
center/ vi ghkgy 'Ocemmms adm‘ﬁ@snlioaugshﬁmﬁemﬂmwmeﬁcts two
MSCs, and is ‘used to exchange data related t andover between an anchor
MBC and aas Brexjausly meutionsdnacts e anispnepasert ekl for copvswing meysagest er f ace
oper at es m\g@gﬁlmmsm A HshhRpE4 T et;nuriheﬁae&fs éﬂﬁﬁ%hefdhe MAP/ 1)

protocol to exchange information related to the | ocation of tthe MsS and/ or

t he managksteeen &S k2 Qﬂ%ﬁﬁl‘béﬁﬁ AheGab"| interfacy de wltimalebiused heen MSC/ VLR
108 and Sﬁﬁi\lo#}@ct difflrehd RERd, %&%@H@m@ég}%@col/%aﬁﬁerd' fferent

M5Cs, usin MAP/ G Eert ocol to transfer subscriber information during a
| ocat i on Hhsenikergpfrmatiee duppg lecation ypdatepracedyresnin jeersp Eiadden MBSO/ VLR

108 and apds %M%Qtawmeﬁ &iﬂﬁ&ﬁﬁlmmﬁewm&wmwm%ssages
exchanged over Interface are rel aye transRar ently through a BSS

112. Fi na1|8|a}so taanpsfwed chxré;aleseeeepedete Ry 8 a s BSS 112.
The "A’ f@%ﬁeﬁ@% %e“@@ﬁ&@&@ﬁﬁ%bﬂ&ﬂi@%ﬁhs@ém%eﬁﬁwces to

t he I\/B s so Inplenents &actions related to nobility and security

rranagerrentGr" mmyemnmsceamwh His, df4;dbe 1@ interfpelints HEB, are shown
coupl ed tg £CEENTI SR @ ﬁ?@i‘?ﬁﬁ okt Godd)nMFG: ﬁeﬁmmna%' vely.
et ween the TEs 114

Commnl cation 116 and the Mh 118 akes pl ace over

an "1111 $<a8@r1fo§o@thﬁﬁ=ﬂmmz,m@mg}acmwmmmwmm over a
Tt int gﬁtif%ﬁcké%'agtd\ﬂ_eﬂv%&) CORBTMIOPY: §86 syer a "unt

interfac I's an over-the-air |nter\TN'ece for exchan ing information

bet ween alOURPITS- egSMSTEMSOISMBdWMSCRPR ie eanpissca ar BAGW ST Aet wor k.

"Unt i s aRy@veladdfal.” PHEW haes c&smn@&t@gﬁw&ﬁ pPfy 82B3Fer ANGyi»Urn” and
Uu" interfaces both use LAPDm a nodified version of the | SDN LAPD for
si gnal i ngeonnection, and with WLAN 1803 over a "Wn" connection, and with a GGSN 1922,

and with MSC/VLR 108. WLAN 1803 is coupled to one or more UEs, such as

WLAN UE 1801.
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(0158) UTRAN 110 is coupled to SGSN 106 using an "lu" interface which, as
previously nentioned, acts as a transparent relay for conveyi ng nessages
bet ween MSC/ VLR 108 and an Ms via BSS 112. A "&" interface is enpl oyed
bet ween BSS 112 and SGSN 106. The "&" interface is ultimtely used to
interconnect two VLRs of different MSC s, using the MAP/ G protocol to
transfer subscriber information during |ocation update procedures, in this
case via the BSS which has established conmunication with the M.

Subscri ber information is also transferred during |ocation update
procedures using "Gs", "O", "G, "G", and "Go" interfaces. The *Gs"
interface |links M5C/ VLR 108 wth SGSN 106; the "O" interface connects
SGSN 1040%60lh HLRFIDA19 ishe d«88) 'flown téagrame sétitink Soh Ry Ydcedirteh for GGSN 122

(gat eway GPRS .support n X e ~On" . Jd f aceody wi th GGSN
122; an@ntnﬂgnmff'cgf'ﬁ%gﬂqg@)edQ%@%W@W@EM@WKQ dat a
285 wor k)1soar:a§a?mmt€e5viﬂﬁli’§}(()l§en maanqgﬂugpmmata?wm]b&a%g SVB- | WWBC
is 0 a A ower .1 on.
comuni ggﬁgsﬁﬁﬁm{ f?PW?g'%@“S%%@gpﬁ%ﬁ‘?wfﬁaﬂﬁm BN 1803 over
a "W" defermetionnsendndhisi fduting Golnhidn tanHLRI 104 METhbR & @8gin}l AN 1803 is
coupl ed to one, or e, UES, suc AN.LI| 1. 0160] El 19 is a
ot 11 SHFRIPGHEE SR0: e in B A AAF & IR SHAmRET s X6cui ¢
syvlt L cgeEqi)ggSB).cﬁ(s maalséiﬁslS B%g@msa@wmd elﬂnewdwml_ 5 i&@g nhemmm cates t
Wi ) a DGVE‘( . over st.anda 2 [ _ pon receip
of an iﬁ'&@ﬁlaﬁﬁgw%’éll By WW&%%M@%%FM%’%&% nf or mat i on,
sends t [HISR ro4t (538 M OP4RRt in8kak® nidlys bli0 hedd thof Ghlufa @l MYbLi€IPONSE ti Ner
105 sendddipspabpohueeiat e PHE PEewRaes 1 Bt AL ce. shoun | n
sen ' : [ ce shown in
?ihg. P18)anamms- L) o) Ng%ms vﬁéweadaﬁxgélnaﬂﬁ. cf&%%nl’:ﬁésbig%(t_ sbylmmﬁmdd t 184 (84).
e Page_ngssa t peed .not, .inglude a address. Upon
recei pt 1333%3563;5%%%35@? ?%%%W@%beﬁé&@élﬁ%ﬁa%ﬁd notifies
T N I e S T P e S
accept ed803Eengioan sgmywiedement é%&ﬁ@?sgigfst&g@géw( ]x%%ﬂﬁ%SB@' 8). W.AN
B v s s e, gty PR
(S10). MBRSHE MS%@%@SS%@%M&%S@@%&H&%@%H Lpyo and
pr oceedsyii ddlivéey bt CStallldver £8SMkidio vterfacddSM) adi o i nterface (811).
[0161)FIG 20 is _a data flow di agram setting forth a procedure for the

noti fi cHll%63h of dPRs28as pdlaty lew dipgraw sgitip2\ferhina mreeedugg ior fhe o rmuni cat es
wi t h UEnd@8datditori RN 3600 s8Y ShvisdShda WILAR 1803 9fhidH ddesSinuhpas I ecei pt  of

an incom.ng PDP (81) from PDN 124 (see Fig. 18), GJSH 122 retrieves nobile
rout i ngw#thEr?&Pi(laﬁ&EPﬁ%éﬁ%Oﬂeﬁﬁ@nﬁémPW%é{mamtﬂf 104 (52).

H S 104;sead8s PDPRHY 6SiI0 hesSPDN 1990 13, 188 GsNeiB Hetrdeves 8dge 2 PDU

Noti ficatign ,rressaq%e%t o .t he PDGW 1805 .at t he P%ddrzézs) t.ai ned fronthe
HER 104Tquimng inferm ageepitths mvting datopmatign to LK 104 652 HUR | hel ude a
Vbbi | e 184 adHae aSPDEW AadMANe RESNY EB80ES9)0CatEN 1o benk8 Q3 Pk 1801 (85)
and notifies WLAN 1803 sengl nﬁ_ a PDU Notification nessage (86). W.AN 1803

alerts B’Ehﬁg@tioqmsaggfqtgeﬂ’ 1805 atdbs FIMsWeaddreps dat a- based
ser vi cegrif 109esHer ¥hEPDISNORAER RImeddagd 304y, BBNAGdRotafifchikledICE MESSage

to WLAN 1803 (58). WAN 1803 sends._an acknow edgnent (ACK) negsage to the

poaN 10MS P53 adbiseritbe ANy BHESY S80S e AL ESa B eAB ng s POU

Not i fi catd APLRESWDADE S8 Skl hglaPIRGIN 2t dBhtkag@Ea)SW 114R 186peat s al | or
GPP network (811). -

. a portion of__the aforementioned procedure gver a R%(p

[ 0h 621 FAlerts i 503 §RXe o proig e Packert RGP RORCABERaGH or 1 he
service, If the service is accepied, UE 1801 sends an acceptance message to
WLAN 1803 (88). WLAN 1803 sgends an acknowledgment (ACK) message to the

PDGW 1805 (S9). PDGW 1805 responds to the ACK message by sending a PDU
-40-~



notification of |IMs-based services over WLAN 1803, which comunicates with
UE 1801 and PDGW 1805 over standard | P-based |inks. Upon receipt of an
incomng SIP call (81), CSCF 2102 retrieves nobile routing information and
sends routing information to HLR 104 (82). HLR 104 sends a PDGW address to
CSCF 2102 (83). CSCF 2102 sends an SIP Notify nessage to the PDGW 1805 at
t he PDGW address returned by the HLR 104(84). The SIP Notify nessage may,
but need not, include a Mobile IP address. Upon receipt of the SIP Notify
nmessage, PDGW 1805 | ocates W.AN 18031UE 1801 (85) and sends W.AN 1803 an
SIP Notify nessage (56). W.AN 1803 alerts HE 1801 as to the existence of

an incomng SIP nessage (87). If the SIP call is accepted, UE 1801 sends
an accept¥etificariosdiasuonse messpgerip RGN P2 (GRONGLHES 122 mpsatgpikarianowl edgnment

ACK °
(ACK) W;ﬁﬁﬂ@n bPtHARNEARA! OI(I%Q%OWPRSB@WQ% Jl@IACK message by

sendi ng ACK nmessage to th 0). CSCF 2102 repeats all or a
portion dPi6He af oFKmehh isondatapiore dingramapbingfosdrp pmeedieldox Hiel) .
[ 0163] FI is B o\ s T Tols [ : o%mﬂ{!&%ﬁg!‘ for
term nat %ﬁ?hmg%% ser \l;éllces over g\%&ifgg%%ﬂ]‘\:/\hl c com*r&‘ril\tlhcat es with

HE 1801 dAE 18004aisBBGIY 0% peavartenidarp-Ihhased finkg s Uropoeceimcfiant of an-

i ncom ng - I i 6 S:%g I J i Qe Sol r mati on and
sends thel§1r:J(:))ut n%mi(‘ngf‘%(rsr%a’tl o%ﬁébgalz-llfgﬁiégii g%)bﬁplmr)ldtr&eg; onse, B %104 sends a
PDGW addrseséds tantgdafopmgtion BEHILRTIE ( Upt gendna B agdi@sFiol nvite
nmessage t : : (84). PDGW
1805 | oca eCZF?%i%g%%?%ewgggwgﬁdﬁ%%%ggQWW%%%ﬂby sendi ng
W.AN 1803ha PBIGWiaddrdaseretnosdy the BiLR 1HAR ) Jbg SAP Notify BEssagehans to the
i ncom ng P call (87 I L i - aC : -4801 sends
an acceptbgl%cnee%ﬁe%osﬁhglgi‘%dg {/\&%ﬁfgﬁgﬁa‘? ). 3@&\%”?‘%6@‘ ﬁé?gnﬁ > 200 &K
meszfage tmoesRREPISDYW 1886 Jocates WhANJSHIRES 180 (Bhland|sen@0FL.AK Iﬁ§l§sa?ﬁ b)él o
sendi ng = . gﬁ%F e

200 X m@sﬁNﬁwwmgq?&%g‘%ﬁ%e é‘l%é’g\ngtﬁ%g@escri ption
sets for tan inbemiblgeSBhinessage (3Te|If the Shboall isewtaptel, UM 384k spdatani nvent i on
for SM5 Protocol Archite f ; - 36, show, t he

pr ot ocol Shret ?c%%ssﬁ%ﬁox}/%%ﬁilﬁa{i ﬁgeg)mngﬁq%t%f%%no Jﬁ@e‘e‘ é‘\a/net nth and
twel ft h dADHE]meptge. to PREEIS06 (39). PREW 480hetspands toBeddC nagmpert SMS i n

the present inventiga-include SM s i\C r),. L (transfer
e e
pr ot ocol pios tiomeglharoeegioacd ' an as
in GPRS M The, i fa bgt PRGLMAG, - i o] i.sed of IP
based-i nt'er E‘?ce tu%él%%ﬁl%%fﬁm%wﬁgg%‘am e ﬁr%%'sb%&rﬁcé’rﬁ‘éﬁ%ﬁfofo carry the
SMS acr ogerninmativh loANMS dbasedisengcésovieh WY 4808, wihinhorohinomicated widh: - SMS

e kS NP S tedoss T AGHERBES By B 1o
and sent ihemihg SPSa0l (SARtCICEF 2AO2 Widddvésomobide radtingriafoemation apdxt r act i on
and acti QBRs the rodbing akPmdtiolClo FEREHAQ8 TR eponse, HLR 104 sends a

PDGW address to CSCF 2102 (S3). The CSCF 2102 then sends a SIP Invite

message to a PGDW 1805 at the PDGW address returned by HLR 104 (S4).

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

sending WLAN 1803 a SIP Invite message (S6). WLAN 1803 alerts UE 1801 as

to the incoming SIP call (S7). If the SIP call is to be accepted, UE 1801 sends an

acceptance message to WLAN 1803 (S8). WLAN 1803 sends an SIP 200 OK

message to PDGW 1805 (89), which responds to the SIP 200 OK message by

sending an SIP 200 OK message to CSCF 2102 (810). CSCF 2102 sends the SIP

200 OK message over a 3G network (S11).
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wherein at the WAG PDG the SMS5 proxy extracted and processed 887 nessage
extracts the SM5 data along with other usable el enents (such as the 81VIS
Originating Address, and Message Length). These information elenents (1E)
are then re-formatted (in a text or any other format) and then
encapsulated in an IF frane and sent to the UE for display. 101661Fi gure
23 generally shows a network 1900 havi ng the conponents necessary to
support SMS over WLAN wherein |like elenents to prior figures are
designated by |ike nunerals. Note, for exanple, Figures 9 and 15 nore
specifically, the new conponents required for achieving the objectives of
the present invention are WAG PDG 1901. Mobile term nals such at cell
phones 1fQ34] 1903The SpH6kinge Hyscaptipm rdetsc forthu the alaventh wnd Hiwelf36M RAN and a

2,513G RAN, 1906. , L op 1904, equi ' ' ard 1904a
comuni C%EPQQ“%WBPW %&%?“RAEX\?&%‘?B?Q@@” MWE‘# N 1906

|t orf aca b PO MG L Bnrmer T be nots Ly L doser Lbed. bel

i nterfaces a.nymer t e_nor u escri el ow
Sor vi co. BaanplaTenth Rt SR s St (e B W Hylas R e civi sc
IV\;‘NBCk E@%Zﬂ SﬁBﬁﬁrtgeéﬂeseﬂThEﬁﬁbﬂﬁ%xymm - Mheuptams eacﬁonéaﬁdrt),ﬂslat he 2|12£15G
net works to suppor : e entiti use n 0 < or i ncl ude
SM AL, Gransfar ﬁé{ﬂé’ Rt (rglay; lF‘V‘t’:fivt‘?“Af j&‘ a[“%l%@ff%f?ﬁﬁoﬁ%En to Figure
2r5ﬂ’) f:l'he {’W\A%Wiﬁgwétﬁﬁgnﬁﬂr?%% .th d v I 0 aida?/enthh i
enbodi nen ich'is pr red nethqg nd re col show ng
FP tunnePwAﬁW%ﬁ@Enﬁﬁé e%@tmqie%ﬁ%eéﬂ%%ﬁéw&ol SM RL
and shor&ﬂﬁgﬁgfmgag@{.mma&be used on top of if. The SM protocol
information is exchanged over the IP gonnectlon. 0%%@%The SC 1907 and DE

1904 seeltlf8l sameTroomgeRaniss Ponoped, Bomsit &Y oy the yjpeross the
WLAN according to the present invention include:
- SMS TunneliAg {eleventh embodiment):
wherein SMS PDU is exiracted from SS7 message, then Encapsulated
“AS IS” by WAG/PDG into an IP data frame and sent to the SMS Client in the
WLAN for normal processing (extraction and actions).
- SMS Proxy (twelfth embodiment):
wherein at the WAG/PDG, the SMS proxy extracted and processed SS7
message extracts the SMS data along with other usable elements (such as the
SMS Originating Address, and Message Length). These information elements
(IE) are then re-formatted (in a text or any other format) and then encapsulated
in an IP frame and sent to the UE for display.
[0166j 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, 1903 respectively support communications with a GSM RAN and a 2,5/83G
RAN 1906. Lapf,op 1904, equipped with a communications card 1904a
communicates with an AP of WLAN 711 GSM RAN 1805 and 2.5/3G RAN 1906
interface with MSC 108b of VLR/MSC 108 in a known manner. WLAN 711



[0171) WAG PDG 1901 has an 887 interface on one side and IF interface on
the other. 101721Figure 26, illustrates the details of processing of
Information Elenments in WAG SMs data arrives fromthe GVBC as a
transaction capabilities transaction part (TCAP) nessage (Si). Data and
t he header information are extracted, and, the destination is determ ned
fromthe header, which is the destination |IP address. The SMS data is
encapsul ated in an | P datagram and routed to the destination node.
[0173)As illustrated in Figure 27, the nobile services sw tching-center
(MSC) reinforces the previous information processing shown in Figure 26.

Figure 27 al he protocol enti receiv he ,nessage;
extracts?%ﬁ%ﬁwpﬁﬁéé%m%hﬁquﬁmﬁk W F8*&ncapsul at es
t he nme- s&lpatériSENII07 chibkdyt SMS e TINRWAG Vel by way «IEMSIGMSC IWAMSA] Fi gure 28
shows th ail s 0f prgcessi f | nfornpti.on El el | n WAG (MO-nobi |l e
ori gi nat i%ﬂ?i se) ﬂ%f%zgﬁ?gﬁ%%@s&eqrg&ﬁ@%g}z%@j@a%r

i nf or mat itosuEpoet SMEr The edtitiehesaliast NAS t6 supraddSMS Sndddy) SMsAUrIer mi ned from
t he headgﬁ T@%CAR,I ssage is fornmed and data is sent over 587 stack to
SMVB- | WWeE™ PO 5 fAE

A=

Birated in Fi gure 29, the MEG reinforces the
i nf or mat i{@68pr oc e IMdking referfengetcFighre 35, g folld®ingiotcbetnvédd. Higupr ot ocol

entity recei,ves the nessage, extracts the informatjon, finds rquting
i nf or mat %rfh&ﬁaa“ﬁﬁjheéi% g‘iﬁlegii’é’é'"?‘fnii‘ﬁ @?ﬁ)&&ﬁé@é’é‘&@ Wﬂ;ﬂ% apflansport ed
over t her8&lsnepratodol shaing|IPiigunelisg fonDiticdss télgleaVas/ QUL t he
processi P&GIQPSI deﬁ‘&aggaxlggp];‘gt%col SM-RL and short message center (SMC) will be

used on top of IP. The SM protocol information is exchanged over the IP

connection,

[0170] The SC 1907 and UE 1904 see the same 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 Imformation
Elements in WAG. SMS data arrives from the GMSC as a transaction
capabilities transaction part (TCAP) message (S1). Data and the header
information are extracted, and, the destination is determined from the header,
which is the destination IP address. The SMS data is encapsulated iz an IP
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. Fignre
27 also shows that the protocol entity: receives the message; eﬁtracts the
information; finds routing information; and then encapsulates the message in an
IP:PDU to transport over the IP tunnel.

[0174]) Figure 28 shows the details of processing of Information Elements in
WAG (MO-mobile originated-case). SMS data arrives as IP data. Data and
header information are extracted. The destination address (DA) is determined
from the header. The TCAP messgage is formed and data is sent over SS7 stack to
SMS-ITWMSC. '
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both SMS origination and termnation. In case of term nating SM5 SM data
Is received as Il' data. It goes up the protocol stack and is delivered to
SMAL It presents the EM5 to the user. [0177] For the SM5 nessage
originating (M) case, SM AL encapsul ates SM5 data in PM. It goes down
the protocol stack and is finally encapsulated in the I P packet and sent
to the network [0178]Figure 31 illustrates el eventh enbodi nent which is
the second preferred (is., "proxy") nmethod to support SMS. Here the SMS
protocol is termnated in the WAG PDG and not extended till the UE

WAG PDG extracts the EMS data -from SMAL. The conversion | ayer

encapsul ates the SMs data in an | P packet and transports it to the UE. The

sane | ayeysi N HEAL SHGAS4e8 Sh Hgude029, aké MSC irsinfdrbes thatiafokmativt he | P packet
and then displaying the exirac datg to the user. .[0179]Figure 32
i | | ust PaeeessmgEnJriguvecdt- ﬁa&lﬁ%@%ﬂ%&%&%ﬂ@%ﬁ%ﬁ JREN S € anpl e user

i nterf ace.dnob debiave’ ¥nE Sforaddion) dixdlsi gdutalgd anfokingtied2ind GhesS| NI S.

L

101801Wth reference to Figure 33, in the case of " ROXY", details,
about ieﬁpépﬂﬁ?eéﬂtﬂ%g'@@fﬁﬁﬁsﬁﬁemwwﬁﬁ%" tﬁ@@e %% nated SMB are

S hownéI [(]'JJ]@?]]d aE 2 ( +B0 Ip&@,qdégy%e;aﬂ@m)s@t sh@pﬁdcﬁ,séﬁgdﬁﬁidSWhéUE_ f'o'?e user
provi des the DA _(destination address) and the S . nf or mati on-
fl ows @Qﬁhshﬁmwaﬁﬁﬂaﬂl?ﬁ%ﬂ%jﬁwgwt&g%ﬁ%ga SDN and uses

the TCAB.SSLY S trRotlotol Siek lANBE delivi&ldofSMHATE 184
Il lustrat eg%hg@ngggqgg?%ﬁ%g%m EMS proxye (MD). Wth specific

r ef er emcesens FhgBMS B3heugen he case of "SMB PROXY", details about :
kI8 99, 0 2 s ML el moTM SRS 10 3o

SMS data in PDU. It goes down the protocol stack and is finally encapsulated in
the IP packet and sent to the network.
[p178]) Figure 31 illustrates eleventh embodiment which is the second

- preferred (i.e., "proxy") method to support SMS. Here the SMS protocol is
terminated in the WAG/PDG and not extended till the UE. WAG/PDG extracts
the SMS data from SM-AL. The conversion layer encapsulates the SMS data in
ara TP packet and transports it to the UE. The same layer in UE is responsible
for extracting the data from the IP packet and then displaying the extracted data
to the user.
[0179] Figure 32 illustrates SMS protocol architecture for SMS proxy,
showing sample user interface for delivery Fig. 32a and origination Fig. 32b, of
SIMS.
[0:180] With reference to Figure 33, in the case of "SMS PROXY", detfails
about information processing in WAG/PDG for the mobile originated SMS are
shown. The data is supplied by a conversion layer to SM-AL. The user provides
the DA (destination address) and the SM data. The information flows down AL,
T'L, and RL. SM-RL generates the originating MSISDN and uses the TCAP
service to send the data to SMS-IWMSC.
[0181]  Figure 34 illustrates the message flow WAG/PDG, SMS proxy (MO).
With specific reference to Figure 35, in the case of "SMS PROXY", details about
information processing in WAG/PDG for the mobile terminated SMS are shown.
SMS data encapsulated in a TCAP message is received by WAG/PDG. The CM
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extracts the relay protocol data (RP-DATA) and resolves the destination
address. The RL extracts the originating address and smm data and
delivers to TL. SM5 data reaches AL, and then the conversion |ayer.
Conversion | ayer extracts the origination address and the SMS data and
encapsul ates in an I P packet and sends it to the UE over TCP/IP. The
conversion layer in UE receives the nessage and extracts the information
and displays it to the user. [0 1821Figure 36 generally illustrates the
message flow WAG PDG,, SMS proxy (Mrl), simlar to the illustration in
Figure 35. [0 183]As was described briefly hereinabove, the objective of
the thirteenth enbodinent is to provide a short range, personal nessagi ng
net wor k uektrgcts thetdlmypriobrcdidata (RR:OATHS anflgesobreathsl desthatimtnedtiies¢.BT) radi o

and a UMI f j . . i ;. ze t ric 11100
ot form THRE b s bR Cont it i e et G0, G

appl i cat i BMS daialreadhies AL, snd theplthe convergienhiyee Consteetoniaydrmtrasidvant age of
existin apabi.lif.i es,. enfiti d further. oi.ds ejth usi,ng or

ot g T BBrndibt Radih S b s BIG ol hitp YRl TP athean o

dependencsexals itithe UE ewp TGPYIP. (Bp cdibAidine by inflie ricbivesthedics®iae enabl es a

group of nmobile termnals, Limt I.n._n r and functioning within a

snmal | geo@gﬁﬂrgﬁﬁs a?ggo atboéwéla ‘gﬁ‘f]%y%#q‘gg%%ﬁﬁ’l ng text messages or Vvoice
massage;s [Qufm as p[ﬁ&{n@cﬁ&@h&n@lﬁ?_ﬁ)sﬁé@éﬂﬁ ﬁb?ugﬁoﬁmgﬂgQQMSEpw ?dhoc
pi co networks pecti v operati.ng. ip. peer-to-peer an i erarchica
modes. A PERY- pﬁé‘gﬁ‘fﬂﬁg‘aﬁ"@s‘ﬁm"‘lﬁ?gﬁﬁgﬁﬁ%@5 and enbodyi ng the principles
of the prieg@s] i nvastwaadesaibalbeisflyrhbiciaboed, HdvdjdtivaofekcihatganiRessages,

one-to-one. ,For exanpl e bile term nal 3501 nay conmunicate with nobile
termnal %88 e‘%%ﬁn%’ é’ﬁﬂgg‘i’ﬁi F TANR5HPPECR, WPrg‘y“%Bﬁmuni cate
di rect |y estistingardwatecsuthnad, fobeiample3BRidtodtll BDbiddeo hadnd TATS502 may

o angendHBLERRRL T ERg. o5 Aaeiplr, g APE AT HAD S oRht ¢ ¢ or mi nal
3603 conriuireahihenbddiBenitotided £5cftvwiire enffOakt the SppifRon Vel which

is simple, inexpensive, takes maximum advantage of existing capabilities and

entities and further avoids either using or adding functionality at the network

side and, furthermore, avoids dependency on network support. '

[0184) The thirteenth embodiment enables a group of mobile terminals,

lixnited in number and functioning within a small geographical area to be capable

of exchanging text messages or voice messages such as push to talk (PTT).

[0185] Figures 37a and 37b show adhoc pico nefworks respectively

operating in peer-to-peer and hierarchical modes. A peer-to-peer mode shown in

FHg. 37a, and embodying the principles of the present invention, enables mobile
terminals to exchange messages, one-to-one. For example, mobile terminal 3501
may communicate with mobile terminal 3502 or 3503 and similarly mobile
terminal 3503 may communicate directly with mobile terminal 3501 or 3502 and
muobile ferminal 3502 may communicate with terminals 3501 or 3503 in a Lke
manner. :

{0186} In the arrangement shown in Fig. 37b, the hierarchical mode shows
mobile terminal 3603 communicating with mobile terminals 3601 and 3602, no
further communications being provided in this mode, although it should be
understood that either one of the mobile terminals 3601 or 3602 may operatein a
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further conmunications being provided in this node, although it should be
understood that either one of the nobile termnals 3601 or 3602 nmay
operate in a nanner simlar to nobile term nal 3603. Typically, a piconet
provi des support for upwards of eight (8) nobile termnals. It is also
possi ble to use the present enbodinent in a scatternet which conprises a
smal | network of two or nore piconets. [01871Figure 38 shows a detailed
view of a typical nobile term nal such as a cellular phone 3801 having a
capability of providing both text and voice nmessaging such as PIT. In the
exanpl e given, once the user chooses between text or voice nessaging, the
user then displays the nenu and sel ects the contact |ist therefrom shown
in the diﬁ@hﬁ&sﬂﬁﬁiﬁomeﬂeﬁﬁM%OBSﬂ&bﬁahy@dﬂmehmwﬁdgmm mobi'l e

bi conet . o0F aRBRAELE sy se) Sop S GRS B Ponei 16 MRl | "
term nal ¢EBsdmedt it nfmmemtwﬁéhmmmsmﬁbmk@émcormm 3802h,

fam |y menbers 3802i, and so forth. In the exanple given, the user has
hi ghl i ght B8®?®€Pni nal 3802b and either pushes the button for PTT 3803 or

for text pasgpge 3Bhre PR sHdetaildtbdewety typical inebilpriesninal suchest i on
Lo e e A0l o g 5 B oo it 0

i nstan r a very SHATr 1 area
havi ng a pRxd FRHidd P, fDthe Biabiple givei, axeatipd wser ghabsehbetiveavoi ds any
dependenc%%g ase statiqQn or é@' ver 8. é%fgg tact

non- peer %Y%ceéﬁ?ﬁsﬁ?ngTﬁ’@uﬁﬁT%eggﬁ Yé%%ﬁ'leﬁﬁﬁf‘ & $ coniac

pf)i nt-to- mebﬁgﬂ-gﬁ{l Bmﬁmmrﬁgaapmsgmhgneeomlﬂstmlmd mnéd%y oup,
elimnates central cont by of a basge stati n contrary
i s manageth QWWQME‘P% 3%}@@:‘? qt exgmple sonpist( éﬂﬁﬁﬂ%‘ﬂﬁ’% e., an
initiator ﬁ%éﬂ&@&hﬁﬁﬂaﬁabe%ww@%mg&wﬂmmmm gobllp or a

t erm nal can be sel ectivel é{;’ﬁ{ﬂ?{%‘ acgﬁe%%%é)wégfgg‘ﬁ%u ?é?%g one

pr ef el | edterayipglgrsernid ePﬁ‘iﬁPé ey &’5&@5’0 iceis

Bl uet oot hefeBT) k@heRs SOV s Yorth.! TMTEheDboinfisle rﬂx@mchhamsémaaﬂ i csson
U- 100 pl atformand has a_ naxi rrum_range of

er ch.r eis
dependent highlighteddeppinal 38028 spd gthexpushes, ‘fﬁeg’ iﬁ @ﬂ&#%ﬁb{' teent h
enbodi MeNfyesddded@@eti on to supporting point-to-nultipoint comunications,
I s capabl [%1%1;] oper%ulang I n aenrr?sotfe{h/esl ave flqgve%tﬁix' ﬁ,‘ﬁto/ serveLarmde, t he

philosophy of an adhoe network which is similar to instant messenger and PTT

technology but operates in a very small area having a maximum radius of 100
meters, for example, and which avoids any dependency on a base station or
network server, i.e. is a non-peer-network-entity. The thirteenth embodiment
enables point-to-multipoint communication within a small closed user group,
eliminates central control by way of a base station and, to the contrary is
managed locally, enabling users to join or leave dynamically, i.e., an initiator
terminal ean selectively invite terminals to the group or a terminal can be
selectively denied access to the group.

[01.89] In one preferred form of the thirteenth embodiment, a technology of
chaoice is Bluetooth (BT) radio supported by a UMTS platform such as the
Eriesson U-100 platform and has a maximum range of 100 meters, which range
is dependent upon the power class of the mobile ferminals. 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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master/ sl ave(s) node being an operation where all the comrunications are
synchronous between nmaster and sl ave(s) and wherein the client/server nobde
i s asynchronous wherein the server may offer the service which the client
may asynchronously accept or alternatively wherein the client
asynchronously seeks a service which the server may provide. The
thirteenth enbodi nent further has the facility to provide connectable and
di scover abl e services wherein connectable devices listen and respond to
pages and wherei n di scoverable devices listen and respond to service
inquiries. 101901An overvi ew of .the protocol enployed in this enbodi nent
wi || now be described in _connection with Figures 39a through 39d. Making
r ef er encasi§/paygeld wdetheingan pppratios, where all Sk commppicationspiviel e
ter m nal §m,3RRHA 5 BeRHER maX ﬁa%(ﬁ)}ﬂnﬁ%er%ﬂ&h@ HsErve Ly @ piconet,
and are maintained on and in a listening naode as shown at AT 1t is
assunmed 2yachrapds avherein; theseseropaylefen the segviee shichatheodieet smyi on or a
push to Sahlnbhfddly abkedt OV ARRAGY W tHedibk a%%b&%oﬁ&? al O SErvice
900A el ects

inquiries.” (01911ASsumng that nobile termnal 3 o initiate

t he convaersigg Whick the jemedr ey pravide. {Fhethintpanth embediment fntherdasor any

service ' prod eSS BRSlefl Lol .
(01921Fib§l%(_e 4 %oshomg%ﬂgﬁﬁtg?hod ste(;ﬁg&gerfofﬁn%%q%#’%%%e eI?m' nal

3900A gn andresgind tofpagespitd whersimiisedvernbledevices listenandi ce

provi der @Bﬁ ‘ gﬁw&@%n-ewen the nobile term nal detects a service from
a service ro&?%er SP1 the nobile term nal 3900A which has its token

regi st erl0g9Hli ch A cxpsdevef thefpeetoed epwleyedan thiaeubodimenhwiltndwe| ave node
regi st er), 4.Ql.4l : - t%%ﬂ E ister to all

bi nary ot)r?edse.g&{l\l}t?gil i%cot%%%cnﬁ& dr%‘a‘?i%%%%%%ts %g%%?gﬁggd'l I nks i %6? |l e

t er m naliSezne 39h&berpxnmpld kayein ig 9ue igwbich mgliileHemaipals 89004l ¢hrabigh nenber s of
the gro 2 f E§g@ e ‘t?&ﬂ@ rS,.0f - rqup whi ch has
been semﬁgﬁ% t:sagjog mgl{ﬁi’léﬁ;ﬁaii g%%%em%?gé’g | i nks

havi ng 1:1:4 bgps & gbBIAALL &t & i tngbilectennivall 3990V A

mul ti cast.s: ﬂ%&@a @Lv%ljgh%d; b{‘rg ﬁ%ltﬁ{f?ﬁ n%i%(%gQOFl has.t he "token"
and remal ns the naster. The data milticaste 3 ORI T & o §r$ﬁ“ﬁ’§?s 390013

t hr ough 136000 aackrespend by seevcs inguidestanner shown in Fig. 37b wherein all
but nobi erm ng, | | av. n ni.caf i occurs in a
synchror#())ﬁ'asJltj manner . %%é@a&n%h%ﬁ%gémﬁnﬁoée%%@m né’?’ﬁﬁé’og% desires to
send datcenveriadiost fop pugle td tallgthis pyobate herndna byeabsfat a38Oceqreviddrown in Fi g.
40b merﬁd@&&ﬂ@n%@s Eﬁrﬂ%an@i&e&%&%z scans the nobile termnals in

its prestored group, recelves responses fromthe nobile termnals at step
86 and, @192kt ep SBiguredn shomsdhemeathodelieps perffemvdigimétdle tehainhbken, i.e.,

determ ' tern ' No]| Lis token regisier set to

bi nary ?ggoang,g%l%’é% egi éllnrﬁgatog@{j;%% Heqioéﬁeiénfo#%(s)erlﬁ"t‘%”ﬁ“r@?t 00A.

Ter mi nalAt36Q09%, whemthe mobileterainal detects apeBace fr@g aisendcet frevidequest f or

t he tok i i e toke L resetti,ng its token
regi st e?ﬁlgﬁgﬁobgigr%gg&agrgg%i‘gkg&%a?%?o%\%ﬁ%skéeerqﬁegyﬁrl@lé?a 4 a(%*?olﬁ S group, at
st ep 81@efarndd tansst dpti@lor mastenisinwe tdode vdgistat) inibily sdibioialllezeia@s,yi nal 39008,
at step i [ i.le term 3900A t hat the token
isreli ﬁ%%%lsl%fé%%%%e% t'lg{l@ ﬂ{‘ﬁ%ﬁ %Ig‘%péiﬂg@niegteﬁﬂn%ﬁ%&qu@[engféﬂlpSl3, sets up
lin wi linkswithimmabide temminads gy thepmaditclatd psS@ oupwidiclatmagimbadd e, nul ticasts
data to ' ' s 39 9 and 3900D, as sh in Fig. 39c. It
shoul d be nc?%sg%é?%a% the o eetaes%?n&r?ﬁplgﬁeétopmmd‘gﬁ?g?"%

comuni which hastheeressd updn the codtectdintef awbilh bergrinali8990A ghbedlidks t er mi nal
3900A, iag?iﬁ? e i - |m,=\ of sinpljcity. :
101941Assunt ng {%%%@gggér msg% ggg%lgél S 5‘32??@&‘“8’?‘%%‘81%9 either a
t ext nedstegeAbothiz PME, mohile temiginhb 38¢04 hasithe Bokedtadareimientiien t he manner
simlar taq.th d [ BRsk.2R3Y ne m nal 0B and assum ng
that term nal %Ogg&rig] I nqul gh@ﬂ:‘%%%%#%%ﬁﬁ%@?ﬁb@?&@l ts token

register to all ones, beconmes the master and takes control in a simlar
manner to the exanple given for rmbi“lé'? term nal s 3900A and 3900B.




[ 0195] Recapul ating, the protocol for sending is token based, requiring
that a nobile termnal have a valid token before transmtting, the token
bei ng passed fromtermnal to termnal. The nmaster termnal nulticasts to
slaves in a time synchronized fashion while a server nulticasts to a
client in an asynchronous fashion. Acquisition of a token swtches the
role of the termnal fromslave to nmaster. Al termnals can function as
clients and they can be paged, Le. they are connectabl e but not

di scoverable. [01961The protocols for the thirteenth enbodi nent are

provi ded at the application |level and are adapted for managi ng a user
group, ng;gging | i nk% managi ng the token, sw tchi server .to client

f
and vi ce pesformed iy YeppaRgreshewnsimoifie- 87k srhereip ‘Eﬁn‘igag teranali ch nay,
for exanphgoAlRRass ds VR9Es AifcdehinGi Aok /oddids Bl AbnehfinoWdinalinds capabl e

of supporting UMIS. (01981As shown in Figure 41  the software entity 5100,
which is B1B rsonaﬁsﬂm%mf&’ﬁlﬁdie@mﬂi'@}mgl Y“sse&ﬂvgﬁ‘t"etﬁ ri se

cont ent IRGRGEAI $900H adeSsHowhah & obbvkGumhnan Eri csson
i nt erfac%@%@érglwpqtml on ar?S’ﬁage (ElDL). [0199] Fi q]}ggm is asinplified

bl ock di agpobile témmuinal ah steptHe stamsdhp arbile terminals in its prestored group,
receives responses from the mobile terminals at step S5 and, at step S6,
determines which mobile terminal has the token, i.e., determines which terminal
has its all bits of its token register set to binary one and, at step S7 requests the
token from terminal 3900A. Terminal 3900A, shown in Fig. 40a, at step S8,
receives the request for the token, and, at step 89, relinquishes the token by
resetting its token register to all zeroes, breaks all links with the members of its
group, at step S10 and, at step S11, assumes the client mode. Mobile terminal
3000B, at step S12, receives the reply from mobile terminal 3900A that the token
is relinquished, sets its token register to all ones, at step 513, sets up links with
terminals in its group, at step 814, and at step S15, multicasts data to mobile
terminals 3900A, 3900C and 3900D, as shown in Fig. 39¢. It should be noted
that the mobile terminals that 3900B desires to communicate with need not be
the same as the group selected by terminal 39004, the example herein being
chosen for the sake ﬁf simplicity.
[0194] Assuming that mobile terminal 3900C is desirous of sending eithera
text message or a PTT, this mobile terminal requests a token in the manner
. similar to that described above with regard toterminal 3900B and assuming that
terminal 3900B relinquishes control, terminal 3900C sets its token register to all
ones, becomes the master and takes control in a similar manner to the example
given for mobile terminals 3900A and 3900B.
[0195] Recapulating, the protocol for sending is token based, requiring that
a mobile terminal have a valid token before transmitting, the token being passed
from terminal to terminal. The master terminal multicasts to slaves in a time
synchronized fashion while a server multicasts to a client in an asynchronous
fashion. Acquisition of a token switches the role of the terminal from slave to
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capabilities of the enbodi nent shown in Figs. 39 and 40, for exanple, may
be integrated into an existing platform In the enbodi nent of Figure 41,
the aforesaid capabilities are shown as being integrated into an Ericsson
U- 100 pl atform capabl e of supporting UMIS. However, it should be
understood that the capabilities of the present invention may be

i ncorporated into any other platfornms of hire functionality and
capability. 102001The pl atform 4100 i ncorporates hardware (11W for
networ k access services, data conmunication services, nultinedia
interface services, application platformservices and operation and

rel ated services respectively shown at 4200A through 4600A, the software
suppor t i ngmastere Allderpiinals daaifppctitnagclientspadithextap hetaged 3B thiay axegh 4600B.

The m ddl e [ ﬁ%QQ?' ude the platform application progranm ng
interface %%TIE aise\ﬂv\lg?ﬁtas t éégg%én archi ves, open application franmework
(OAF) whi clP1P8l i nt eGheipretorcels don the thidegrdhpmbodunenicare rroddédiatettieons t o

manage al | . 1 £ 28 1@hﬂ%% qugpgﬁﬁly' | ¢es. For
exanpl e, t J%%&éﬁﬁ?ég%%%g_?d%?kgg%o, @%% is s owk’as g%l%g g%VA-based,
and whi ch maabgiog the ivhen, switdyog from strwemnipivlicot 2wt viceraérsgo turn on, turn
of f, 1nput , setﬁgﬁ gp$ﬁgiﬁ e TERNS RY when .t he

pl atform tgﬁg?at he rm %{18@3 ce phone, have aw(}::gc?]:\(iréa tional EIt(?lg’lbeephone
ke?/pafl_ togbﬁdedmpmtﬁemﬁm_ nlclb?{)&pla_rhﬁprﬂnuwb@- ds ¢@aplealfsdp;mmﬁﬁt o ngIMTElscan,_.__ node
sel ection ot he i calwfunc S, [ .Lhe manual.

i nterface ﬁggﬂbe a %% oargt?ﬁﬁg %%gﬂ “ﬁﬁ%&g §o§5§§a§%P%“5fP§§ﬁTﬂin Fi gure
37 or the messaging mpeorkntBMbR clienibiscin adegeise cymenbd mahhgerhéntdECM)e user
interface | n Y sk .49 interface (U ) need not be
Java- baseﬁ%lrfg%%%ﬁ%yg% f:;;ﬂny o‘f“ﬁer su%% 21%1 Leﬁ'gc;ssodélr anm ng. figsrﬁﬁi)l?gﬁﬁ

[ 0201] The hoepgsagedEIDBssagi ng network (PMN) capability is preferably
enbodi ed i p.Lhree spft - modul i chodefine the PVN client. cgpability
5100, the @%%@w dua?’g“rr%%%fle‘gsa‘r 93%%8%‘18 %?%qrﬁah%wgﬁﬁwﬁﬁﬁ%gﬁ?mg devi ce
manager anghpabiitiakiof thereanhodimend dhbwen o B, 39 200 H0afod ebdiiple, Tuagpact i vel y.
The divisigons o thg}functionsggufvideg Qﬁefera | Qigt te igpqgendent
modul es V\/I"ﬁn(tﬁﬁra{?g\/@é‘v' Lpn epighing platform, | 1, 5pR gk H’% He rl.ig'i%r » L€

speci f i cal dfyreshidecapabiktivanmagethommiad beingGbtegsaed indp &l Ericlvenddaoect i ons

whi ch i ncl Lid%oll'ngcatz{b n, gu and .CO%P%C?It iw%gervv'ittsgmg]ﬁe%eser‘#/i ﬁe _ﬁ']o i der
(such as é’é se '.ceiﬂfoJFHE??g 'STabl T Shi g oeon el \ t hose
nobi | e t eriierrapsbilitieh bfEhé @rédent nivention mina be lin@npgratedi iattshyy bthent i fi ed
and stored wthin the.contact. |ist of the nobile term nal seeking to set
up connunﬂ@%@%%ﬂ%maﬁ?ﬁmﬁﬁ%o R ’Fﬁ“terninals within the "l'ink" The
nodul e 510020Gihen CEielpabfofinl44 06 1tdbPporh {2 BajdwWere (HW) d@ nvewv@iekcaa®dul e
5100b manages the handling qf the.token,.previously described j.n

Sonnect | orF % B PR B tnsardees e pttime ikerTasp sersjers. pppligation

i nt er act i oflatfleh vaeitesd died cparatien andirddted seivieed iespartibély shdwavatidpods Wit hin
the link [,0203]T, rofile manager nodyl e 5100c .contains a profile of the
devi ce Mitgﬁ%cﬁggstgﬁﬁﬁﬁg ve?‘?ﬁpé)ﬁ%g @?es%?%m&fb%%om‘ﬁgﬁ?v#%e

i ndi vi dualatpi280Bdhmugh 4608B100he middevwareaderv/td04900HacladeltHeqiatid@da t hr ough
5100c interfgp W th the OAF.4900a Qhﬁ q&? a.finctional i.nterface 4900b
via the EFPPELEHOR RiogrpRming duterfage (5 8315!(93(?”%@‘135‘ aZplfyRs: gPeg he open
pl at f or m Applic4HRA) frivhéwebrls (QARRwHichds irtbgratainkethehiddtewahs sagiee100C t o

the OPA a%qndvhl%%ﬁgr?sr amanage all interfaces of the platform with the underlying

D)

o

services. For example, the user interface (UI) 5000, which is shown as being
JAVA-based, and which enables a user to operate the mobile terminal to turn on,
turn off, input data, select from among stored menus, etc. may, when the
platform takes the form of a cell phone, have a conventional telephone keypad
together with other operating butions to provide on/off, scan, mode selection and
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[ 0204] As shown in Figure 41, Bluetooth (BT) services are interfaced with

t he QOAF 4900a protocols in nodules 5100 through 4300a, 4300b and OAF 4900.
Graphics user interface (GQJ) services are linked with the protocol
nodul es provided at 5100 through 4400a, 4400b and QAF 4900a.

[ 02051Recapi tul ating, the software entity, i.e., the HAN client, is

provi ded as an extended conponent nanagenent services (ECM conponent
which is interfaced through the EIDL stubs and is simlar to the comon
obj ect request broker architecture (CORBA) in order to provide
interoperability between objects built in different programm ng |anguages,
runni ng on different physical machi nes and perhaps on different networks,
CORBA spedﬂb@#h@umhﬁnm@9n$aéﬁﬂﬁ@$WﬂWtﬂﬁﬁnPﬁW§G&§%ﬁﬁﬂ“NWI e@rkeybearions

CL 1 eNL 1 SO L otk GAARL 2okl 43808 Pt SAHOMo Al impGEHRY b 0206) The

PAIN clien nts and can be either mpl ler or consurrer,
can be dyntanckme,nmweﬁuahbe tThe wonjintheeismanaged bg Rl |y
register fgﬁ B0 infiéiBace |AFD LA Ho %ﬁvat%eﬁmﬁ%@%ﬂ&p olﬂa'i- exanpl e
in Figure 'S cap |I|tyo l'inking a snal | groupofrml e

termnal s wmtalblerprag@mﬂnggh@gnmml c area wit hout any net.wor k support

g?gﬁrglzfui 9{)ﬁlgglr nt esﬁgﬁ[}‘over y%@?%%fwgn% at ah %s ser Vi Ces over
3GPP i nt erembddéal inAttape woﬁ:hrasqs)amdillas w@kbwﬁ@e the HMW dtiemyyanadilithe
32$:83§|:|?ﬂﬂ? |n é%@%gllos he I nven t%ﬁﬁégpgﬁgpP¥§§§5 ?égﬁ%gsognd
CDVA 2000 managemandmtm'pﬁﬂ)umamagelsmnmlelﬁllﬁOa,éﬂODb anfl &3 80% mespedivelnt s, and
: ?\ng/: gﬁgﬁges‘s‘@@g’ﬁmﬁgﬁ’lt %tﬂcéo?syprs?%{od\%ngr PEnd descr %bt@gu#%d melr glncgl fo
pref err ed whithghovesves,, aretassotlhteﬂewmhdaaemﬂthrb)lﬂom@kaﬂﬂ, dbe linkt he art
e e
her et of or ecomrthsication with the service provider (such as a BT service provider) and

establishing connections with those mobile terminals within the “link" which has

been previously identified and stored within the contact list of the mobile

terminal seeking to set up communications with one or more mobile terminals

within the "link", The module 5100a then calls module 5100b.

[0202] The device manager module 5100b manages the handling of the

token, previously described in connection with Figures 39a through 40b and

controls all other interactions between the device and the selected mobile

terminals within the link.

[0203] The profile manager module 5100c¢ contains a profile of the device

which includes any advertising or other capabilities of the individual platform of

the mobile terminal 4100. The modules §100a 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 5100c 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 (GUY) services are linked with the protocol modules

provided at 5100 through 4400a, 4400b and OAF 4900a.
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1. A nethod for use in a gateway node, the nethod conprising: receiving
a signaling system#7 (SS7) nessage, the SS7 nessage including Short
Message Service (SM5) data intended for a destination user equipnent;
receiving information froma Home Location Register (HLR), the information

related to a mapping of an International Mobile Subscriber Identity (1MSl)
of the destination user equipnent to an Internet Protocol (IP)-based
identifier of the destination user equipnent; generating an IP

nmessage based on the SS7 nessage and the information received fromthe
HLR, wherein the |IP nessage includes the SVM5S data, the | P-based identifier
of the destination user equipnent, and an | P-based identifier of the

gat eway ndoz05] and tReamiﬁﬂahhgg:hblsdtWE’rermﬁﬁag&.,&he PW dimt;,iismirﬂal user

equi pnent The rret od of claim n the node IS an
T short e Bt aht frrigy oft Rhrvicod CRERD oinbiadi;
wher ei n thﬁtekﬁmwmmmbeandmsmﬂWMtWMMom&t@qﬂ&swge

4, Therre of G elnth ssage | mttedtothe
Gest i nat' G0t areraterShEnpRRE) R ol RridE RaAReabait Pt |
The net hod;uﬂt ml diim-ént Wmmmgelahgumsagﬁning bﬁaliﬁbie&altephyfs&al he
destination user ui nt u ntro. rot Qcol  (TCP).
6. The me FRpRRER: of Sifihen{ RERTasis &0 FOREEHR o 1 he
dest i nat i @efibtiidh Iengiiageeimnt ARY maaanmmﬂﬁdmbmﬁluﬁerdcﬁ&w&&ﬁbhbbbjeephnol ogy.
7.. The net hod g{*“g&ﬁ{%% wherein the | P nessage is transmtted to the

' t

desti nat i SHIHE via a wireless local area network (WAN).
[0206) The PMN client registers for events and can be either a supplier or

consumner, can be dynamically linked and the componenits thereof can
dynamically register for services. The advantage of the embodiment shown, for
example in Figure 41, is the capability of linking a small group of mobile
terminals within a small geographic area without any network support.

(0207} - The foregoing is an explanation of the inveniive methods and
architeciures for the delivery of voice and/or data-based services over 3GPP
interworked LANs, with specific reference to the PGDW and the optionally and
functionally coonected situations of WAGs in each of various illustrated
scenarios. The invention is applicable to UMTS and CDMA 2000 environments,
but it is not limited to these environments, and is envisaged to be applical:).le to
other scenarios as well. While this invention has been particularly shown and
described with reference to preferred embodiments, it will be understood by those
skilled in the art that various changes in form and details may be made therein
without departing from the spirit and scope of the invention as described
heretofore.
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8. The method of claim1l, wherein the IP nessage is transmtted to the
destination user equipnent via a third generation partnership project
(3GPP) net wor k. 9. The nethod of claim1, wherein the 557 message
is received froma SM5S gateway nobile switching center (SMs-QGVE(C).

10. The nmethod of claim1l, wherein the 557 nessage is received froma SVM5
I nt erwor king nobile swtching center (SMs-I1WGSC). . 11. The nethod of
claim1, wherein the IP message is transnmtted to the destination user
equi prent via an I P multinedia subsystem (IMs). 12. A gateway node
conprising: a receiver configured: to receive a signaling
syst em #7aigfsS7) nessage, the SS7 nessage I ncl udi ng Short Message SerV|ce
(SM5) data |ntended for a destination user eqU|pnent and

L. * A method for use in a gateway node, the method comprising:

receivihg a signaling system #7 (SS7) message, the SS7 message including Short

o

Message Service (SMS) data intended for a destination user equipment;
recelvmg 1nformat10n from a Home Location Reglster (I{LR) the information
related to a mapping of an International Mobile ‘Subscriber Identity (IMSI) of .the

destination user equipment to an Internet Protocol (JP)-based identifier of the destination

user equlpment

generating an IP message based on the SS7 message and the information received
‘ from the HLR, wherein the IP message includes the SMS data, the IP-based identifier
.of the destination user equipment , and an IP-based identifier of the gateway node; and

transmitting the IP message to the destination user equipment.

2. "The method of claim 1, wherein the gateway node is an IP short message

gateway (IP SM.GW).

3. The method of claim 1, wherein the IP message is a session initiation protocol

(SIP) message.

4, The method of claim 1', wherein the IP message is transmitted to the

destination user equipment using user datagram protocol (UDP).

5. The method of claim 1, wherein the IP message is transmitted to the

destination user equipment using transmission control protocol (TCP).

6.  The method of .claim 1, wherein the IP message is transmitted to the

destination user equipment via a network based on JEEE 696.11 technology.
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to receive information froma Home Location Registéer (HLR), the
information related to a mapping of an International Mbbile Subscriber

I dentity (I MSI) of the destination user equipnment to an Internet Protocol
(I P)-based identifier of the destination user equipment; a processor
configured to to generate an | P nessage based on the SS7 nessage and the
information received fromthe HLR, wherein the |IP nessage includes the SMS
data, the if-based identifier of the destination user equipnent, and an

i f-based identifier of the gateway node; and a transmtter configured to
transmt the |P nessage to the destination user equipnent. 13. The
gat eway node 7of clmermétﬁod\Mﬁe:rlaemnlthaﬁelgaiﬂwa;P nedegt Ss itwbnided tonhan W

short nessa at evva way node of claim 12,
wher ei n % F%I Véaggﬁle%lof’ﬂlaﬁadﬁ“ﬁ?fﬁ P@t%ﬁbl (SIP) nessage.

15. The gat eway node of claim-12, wherein the transmtter is configured to
transmt the | P nessage to-the destination user equi pment ;usi ng user
dat agr am pr oocol The/mmthod of claim1b. wirtremgﬁleelﬁaylemae ipfirapsaitied 12, thevher ei n

the tr arﬁﬁgﬂnta&gt{ use? cﬁu nr}cu'alﬁ"{frlaeg thlra @rnﬁé}‘{ éarEn@ I&Pﬁﬂ, %f@%’%’P § getwo "TCP) .

destination user EPahsm BSi'6h pr ot ocol
17 The gat eway node of clal m 12 wherein the transmtter is configured to

9. The method of claim 1, wherein the SS7 message is received from a SMS

gateway mobile switching center (SMS-GMSC).

10.  The method of claim 1, wherein the SS87 message is feceive(i from a SMS

interworking mobile switching center (SMS-IWMSC).

11.  The method of clalm 1, wherein the IP message is transmltted to the

destination user equipment via an [P multlmedla subisystern (IMS).

12. A gateway node comprising:
a receiver configured: _
to receive a signaling system #7 (SS7) rne_ssage,-;the SS7 message .
including Short Message Service (SMS) data intended for a destination user equipment;
and _ .
| to receive information from a Home Location Register (HLR), the

information related to a mapping of an International Mobile Subscriber Identity (IMSI) of
the destination wser equipment to an Internet Protocol! (IP)-based identifier of the
destination user eguipment; '
a processor configured to to generate an IP message based on the SS7 message and the
informatiox_l received from the HLR, wherein the IP message includes the SMS data, the
[P-based idéﬂtiﬁer of the destination user equipment , and an IP-based identifier of the
gateway node; and .’

a transmitter configured to transmit the IP message to the destination user
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transmt the | P nmessage to the destination user equipnment via a network
based on | EEE 696. 11 t echnol ogy. 18. The gateway node of claim 12,
wherein the transmtter is configured to transmt the LP nessage to the
destination user equipnment via a wireless | ocal area network (WAN).

19. The gateway node of claim 12, wherein the transmtter is configured to
“transmt the IF nessage to the destination user equipnent via a third

generation partnership project (3GPP) network. 20. The gat eway
node of claim 12, wherein the receiver is configured to receive the SS7
message froma SM5 gateway nobile switching center (SV5-QGVS(C).' 21.

The gat expyprmantie of claim 12, wherein the receiver is configured to _
recei ve the SS7 nessage from a SM5 interworking nobile switching center
( SMBI WEC) . 22. The gateway node of claim 12, wherein the

transnitter i conflieQatRifdt bABRI 12 t»b}?erélﬁ’tﬂ‘éﬁ‘%%%e%&% rofle Eshﬁclgé‘eﬁ% gat i on

user eqw prment via an | P;nul tinedi a subsyste
IP short message gateway (IP SM GW). "

14.  The gateway node of claim 12, wherein the IP message iS a session

initiation protocol (SIP) message.

15. The gateway node of claim 12, wherein the transmltter is conﬁgured to

transmit the 1P message to the destination user equlpment using user datagram protocol

(UDP).

16. The gateway node of claim 12, wherein the transmitter is configured to
transmit the 1P message to the destination user equipment using transmission control

protocol (TCP).

, 17. The gateway node of claim 12, wherem the transm1tter is conﬁgured to
-transmlt the TP message fo the destination user equipment via a network based on IEEE .

696.11 technology.

18.  The gateway node of claim 12, wherein the transmitter is configured to
transmit the [P message to the destination user equipment via a wireless local area

network (WLAN).

A}

19.  The gateway node of claim 12, wherein the transmitter is configured to
transmit the IP message to the destination user equipment via a third generation

partnership project (3GPP) network.
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20.  The gateway node of claim 12, wherein the receiver is conﬁgured'to

receive the SS7 message from a SMS gateway mobile switching center (SMS-GMSC).%

9

21. - The gateway nodé of claim 12, wherein the receiver is configured “to
receive the SS7 message from a SMS interworking mobile switching center (SMS-

IWMSC).

22.  The gateway node of claim 12, wherein the transmitter is configured to
transmit the IP message to the destination user equipment via an IP multimedia

subsystem (IMS).
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