5 Cctober 2006 WO 03/103308 PCT/ 1P03/00073 -1- "Control of PLVDcibber200d
Services in | P Domains" |INTRODUCTION 5 Field of the Invention The
invention relates to nmessaging. Prior Art Discussion 10 Messagi hg services
in PLMN domai ns have reached significant |evels of usage anongst nobile
subscri ber syo iHm3fhort Message Service (SMS) origi nated pormEesMderet wor ks
and has spread to, many different network technol ogies, now being found in
ANSI - 41 TDVA and CDVA networ ks and haslal so been 15 depl oyed i n Japanese
PDC networks. This growth has been driven by subscriber denmand for

nmessagi ng services, pt, Vld nJ ns of £on i etween individuals
and groups that was n at : r§§%§§g£€¥?ﬁi¥§éigdvent of 2.5G and

3G network technol ogies, there is now significant interest in extending the
range of ness s beyond the boundaries of the nobile networks by
20 providing ﬁ%m@gnﬁﬁﬁﬁb lity with packet data network (PDN) domains. The
i nternet domain has seen nassive growh in recent years with the nunbers of
users cont?ctg E-thPrnb gk net addresses increasing significantly each
year. Fur herﬁﬁré*—*_h£¥ﬁfy of internet users is increasingly supported by
Mobile IP protocols, allow ng an individual user to be contactable at the
same i nter net tRo;AbGH838atkd to@RRALE Ve of the geographic |ocation where they
connect to the internet. This invention is directed towards providing a
contraol and transport entity that enables inplenentation of an integrated
messagi Nng ser prigeArtDiMisiinng the means for origination, transport and
delivery aof nessages between PLMN and PDN 30 domains (fixed and nobile). 5
Oct ober 2086 - 2-

Messaging services in PLMN domains have reached significant levels of usage

amongst mobile subscribers. The Short Message Service (SMS) originated in
GSM networks and has spread to many different network technologies, now
being found in ANSE41 TDMA and CDMA networks and has also been
15  deployed in Japanese PDC networks. This growth has been driven by subscriber
demand for messaging services, providing a means of communication between
individuals and groups that was not available previously. With the advent of 2.5G
and 3G network technologies, there is now significant interest in extending the
range of messaging services beyond the boundaries of the mobile networks by
20 providing inter-operability with packet data network (PDN) domains. The
internet domain haé seen massive growth in recent years with the numbers of
users contactable via internet addresses increasing significantly each year.
Furthermore, mobility of internet users is increasingly supported by Mobile IP
protocols, allowing an individual user to be contactable at the same internet

25  address irrespective of the geographic location where they connect to the internet.

This invention is directed towards providing a control and transport entity that

enables implementation of an integrated messaging service, providing the means

for origination, transport and delivery of messages between PLMN and PDN
30 domains (fixed and mobile).



SUMVARY COF THE | NVENTI ON According to the invention, there is »OvtbEeE2806
gateway conprising:- an interface to a packet network, an interface to a
nobi | e network, a processor for perform ng protocol translation for
messages comuni cating between packet and nobil e networks connected to the
interfaces. a presence managenent function for detecting and naintaining
presence information in the packet netfwrk? and for mapping a presence
state to a formused in the nobile network, and a nessage routing function

and a nessage | i ¥ | %H%% Tﬁ ction for controlling delivery of a
nessage to th t K-t the-presence nmanagenent function

det erm nes presence of a destination user device in the packet network. In
anot her enbodi Al Qr%%_ Jrpags ngt &yngtéor)functlons as a
Session Initiation %Y ﬁ r%B Strar BT RSP Yher enbodi ment, the

presence nanagement functlon conprises an interface for accessing an

external SIP regi 554&5 {g@e%%ﬂagke'? %twglrkk I n one enbodinent, said interface

mai nt ai ns a cache entries ahot her enbodi ment, the presence
managenent function stores user device capabilities, and the protocol

translation functi g 88th8ChS RotiESS839R, del i very protocol based on device
capabilities. In a further enbodi nent, the processor further conprises a

message routing function for routing a nessage having a nobil e network
address format to @ yS&essol Nfd PREK@Lnd CHREN®! BakddtiBRE o2 0RBssa 3 03/ 103308

PCT/ 1P03/ 00073 -3- In one emhodi nent, the._r function converts a
nobi | e net wor k for?f’é’f'm“’%%ﬂfiﬂnngéetvfeﬁné’aﬁﬁﬁ%‘ﬂ “T‘Pifls\ﬁfg‘k"ofdﬁr??&f’e%d‘ioe €& In

anot her enbodi ment intdrfaeesr out i ng function routes a single nessage from one

a presence management function for detecting and maintaining presence information in
the packet network, and for mapping a presence state to a form used in the mobile
network, and

a message routing function and a message delivery management function for
controlling delivery of a message to the packet network if the presence management

function determines presence of a destination user device in the packet network.

In another embodiment, the presence management function functions as a
Session Initiation Protocol (SIP) registrar.

In a further embodiment, the presence management function comprises an
interface for accessing an external SIP registrar in an IP network.

N

In one embodiment, said interface maintains a cache of SIP entries.

In another embodiment, the presence management function stores user device
capabilities, and the protocol translation function selects a message delivery
protocol based on device capabilities.

In a further embodiment, the processor further comprises a message routing
function for routing a message having a mobile network address format to a user
in a packet network,



5 network to nultiple addresses in another network. In a furthepetober 2006
enbodi nent, the routing function interfaces with packet network broadcast
services. 10 I n one enbodi nent, the gateway conprises an interface for
enulating a nobile network entity such as an SME or an SMSC. | n anot her
enbodi nment ,wé b®iossmel ati on capability of the interface al bowsosopesr ati on of
the gateway w thout re-configuration of a conventional nobile 15 network.
In a further enbodinment, the interface-®&xtracts a URL from nessage text,
provi des a deferred acknow edgenent, and notifies an SMSC of a nobile
network that g &h%eémﬁd&rhéh‘% {hp 1%8&@ HmQ@o% PO%Q/Q%F arﬁ&t!ﬂ% eu%é%k f&n pe .
enbodi nent, the processor iR ment  function
for extendi ng @d@s@pepad@tmﬂbww&rf@h@emdvmy capabl | i ty to the | P domain. In
anot her enbodi nent, the presence managenent function notifies an entity in

a 25 network if a subscriber enters the domain of another network. In a
further embodilfegetbet prabgsimeninde rowing Jurrimt rguieic siegle messpsd Bamope entity i f
the subscriderpehordk BEmbihRAHGEEE aRIBR ne@fori@ MESSage awai ting delivery. 30
I'n one enbodinent, the notification signal specifies in a dynam c manner
search criteria for the network entity ranging froma direct match
criterion to anpafirihel emb@fi@nte fet @tfir@NfunéticeCin@Eedes 2R@6pacl¥d 103308
PCTIIEOS/OOOEégEg_anothe enbodi ment, the gateway conprises neans for

nodi fying a THE net wor k entlty such as an SMsC to charge its
destination address 5 In anot her aspect, the invention provides a nethod
for communicatin e ne acket .network conprising
the steps & - Ao BREEETRE BN ABHARE b BRGiRe RE R Lo MRte D ebsage
with a nobil excherhentity sigiressSHE aagdMSphy as defi ned above and an
enbedded 10 destination packet network user address;

In another embodiment, the emulation capability of the interface allows
operation of the gateway without re-configuration of a conventional mobile
15  network.

In a further embodiment, the interface extracts a URL from message text,
provides a deferred acknowledgement, and notifies an SMSC of a mobile network
that a user in the IP domain has become active.

20
In one embodiment, the processor comprises a message delivery management

function for extending a store and forward delivery capability to the IP domain.

In another embodiment, the presence management function notifies an entity in a

25 network if a subscriber enters the domain of another network.

In a further embodiment, the presence management function notifies the entity if

the subscriber is the intended recipient of a message awaiting delivery.

30 In one embodiment, the notification signal specifies in a dynamic manner search
criteria for the network entity ranging from a direct match critetion to a partial

match criterion.



.an entity of the nobile network routing the nmessage to an intes Crgsbef 2006
gateway; and 15 the gateway receiving the nessage at the interface,
stripping out the destination packet network address, and routing the
nessage to the packet network user with the packet network address. In one
enbodi nent ,wé bsiopaeket network address is in a Session | pctimsb@m Prot ocol
20 format. I n another enbodi nent, the gateway nmaintains a table associating
t he packet network addresses with a nobil e-net wor k- standard address for

t he packet network user, and for a subsequent message the nobile network
user includes 25 only a nobile network standard address and the gat eway
retrieves the acket network address fromthe table. In a further

enbodi nent, Fatheneybasdimens, the sHewdveepsprisesanennh farangdiying aRnessgEty  f or
commun cat | on il 1EBRSRANSY 30 LDEFAILER DEAERL FRIGNGRATEE, | NVENTI O\ 5

Oct ober 2006 WO 03/103308 PCT/ 1E03/00073 -5- Brief Description of the
Drawi ngs The invention will be nore cIearIy understood fromthe follow ng

defscr i ptions oflﬁ aﬁeﬁgier @ﬁ&@dhmménﬁoﬁ prires a n@ihﬁ@fbrféﬁmﬂ%mc&ﬁ%%éﬁfé'@ﬁ £ ﬁnl y With
reference to the acco raw n [ ic ig is a schematic
dlagran1llIust?%ﬂqﬁﬂquﬁg@i%%?@%ﬂﬁﬁ?ﬁﬁﬁﬁmﬁﬂﬁi RePiffssagi ng domain, a
control entity between the PLAIN and I P domains and a nessaging enabled | P
domain; 10 Fig. 2 |s | aqr. | a in or
originating in the? ﬁbﬁﬁ n% T elj%em}ﬁﬁﬁélg Bét&grﬂf%sg%% Igec? aﬁ &1 s a
di agram il | ustrati mypbde a¢tynekl ddidress dflacgmteﬁh@w aa defBiets aboviegind an mgeddnd

10 destination packet network user address; '

an entity of the mobile network routing the message to an interface of the

gateway; and

13 the gateway receiving the message at the interface, stripping out the
destination packet network address, and routing the message to the packet
network user with the packet network address.

In one embodiment, the packet network address is in a Session Initiation Protocol
20  format.

In another embodiment, the gateway maintains a table associating the packet
network addresses with a mobile-network-standard address for the packet
network user, and for a subsequent message the mobile network user includes

25 only a mobile network standard address and the gateway retrieves the packet
network address from the table.

In a further embodiment, the gateway binds to at least one mobile network entity
for communication of messages.

30
DETAILED DESCRIPTION OF THE INVENTION




15 tthhe PDN domain and termnating in the PLAIN domain. Descri p§ iOdtoBér 2006
Enbodi nents The invention provides an IP to PLAIN Gateway (LPG node 1 for
controlling the 20 delivery of conmon PLAIN-based nmessagi ng services (for
exanple, SM5, Cell Broadcast) to users in IP domains (for exanple, users
with fixedwobterness addresses or users currently activeponmsibrel ess
LAN). The | P donmain users nay be fixed or nobile. The nobil e subscribers
will generally be capable of 'roam ng-5between the PLAIN and the IP
Domai ns. Two fornms of roam ng exist: 25 (1) Hone PLWMN (HPLMN) subscri ber
roam ng, wher egthey.Ehibli -ll,\}lémﬁgﬂ)ﬁm-%gbscri ber roans into the | P domai n owned
by the PLAIN operator , an Isited PLAIN (VPLMN) subscri ber roam ng,
where a PLAIN nobil e subscriber 'roamng' in another PLAIN (using existing
inter-PLAIN r opyH iigen@igh S8IMBOH0S)e cldaBR B ddritbet AR theéFolReBE QestiipticnerVi si t ed
PLAI'N. 30 Extendi nggjtpa_e reach ?f ,rrenigﬁgzin’n% services fromPLMN s to IP
domai ns t her ef G © iments thereal fiye T SFIBPe QRY Y ’i’?‘bjr%‘é%thﬁnd renoves
t he nobi | e handsahpaging dadighes weidR6 WO 03/ 103308 PCTI | E0O3/ 00073 -ti- the
sole originating or term nating device for nobile nessagi ng. For exanple, a
nobi | e subscriber may wish to send a nessage to anot her user who nmay not be
contactabl e via a Fighill e ahahaset dagramausbatingriesenttion betaequnac PEMNM at a
domai n, such as W o] ' i byl ar | nt ernet
user may w sh to %?%%?‘%g e a %rgés%%ggm#tgﬁo%gﬁ ?gﬁ}%%hﬁ%lﬁﬁéﬂgubscri ber
on their handset. ¥héaPRMagresserabliedhlf dopiuni ti es may assune a nunber of
different {@rnms. A community in one PDN Domain coul'd be the set of users
in an airport connected to a Wreless LAN .hotspotéf. g. . 802.11, Hi perLAN),
whi | e anot her conmii £ys 4 dlagrem [psBetingrs sigrgllisg Bew ferpdiSonginaging infber act i ve TV
domain. Al such PPNnvIOBEd RsninaiRglidreerndnRhaof a single greater PDN donain
fromthe perspective of the PLMN or equally they could be considered as
separate PDN domai ns. '

Fig 3 is a diagram illustrating a signaliing flow for an SMS originating in

15 the PDN domain and terminating in the PLMN domain,

Description of the Embodiments

The invention provides an IP to PLMN Gateway (IPG) node 1 for controlling the
20  delivery of common PLMN-based messaging services (for example, SMS, Cell
Broadcast) to users in IP domains (for example, users with fixed intemet
addresses or users currently active on a Wireless LAN). The IP domain users
may be fixed or mabile. The mobile subscribers will generally be capable of
'roaming’ between the PLMN and the IP Domains. Two forms of roaming exist:
25 (1) Home PLMN (HPLMN) subscriber roaming, where the PLMN mobile
subscriber roams into the IP domain owned by the PLMN operator , and (2)
Visited PLMN (VPLMN) subscriber roaming, where a PLMN mobile subscriber
'Toaming' in another PLMN (using existing inter-PLMN roaming agreements)
roams into the IP Domain of the Visited PLMN. '
30
Extending the reach of messaging services from PLMN's to IP domains therefore

creates a wider community of messaging users and removes the mobile handset as



“The invention is described in the context of a GSM PLMN and an5|cfﬁbgép‘gooé.5
PDN. However, the invention is equal ly applicable to alternative nobil
network technol ogi es such as CDVA, TDMVA, PDC and UMIS, as well as in PDN

t echnol ogi es beyond | P-based networks. The |IP-to-PLMN Gateway (I PG node
enabl es t hewexy/gndmson of the PLMN 20 nessagi ng domai n i mtoidoBoedesmai ns such
as fixed internet and Wreless LAN networks. The | PG node 1 conprises an

| P transport interface 2 connected to 2%~ Session Initiation Protocol (SIP
user agent (UA) 3, in turn connected to a message delivery function 4. The

function 4 is weseekigdating &%ﬁﬁé@émqbr mbbiRNAdsHoRNFoUAGERLRN, 5> and to a

presence nnnage%]?lfat fanction 6. An interface 7 s connécted on one
side to the i rPeflesERscabes Y JHsh Weepd presepRE ugthen user Bhadmycwt fanagenent

fugctl Oln 6 aanohﬁcﬁblﬁﬁ%Sb@gﬁbﬂ@HiddE@ vadl g w8 p!?@&ah g@m&kelt kA Gobfath, 8. Thfe
nodes al so conpr.i se [ ion e LPGi ements a set o
control and tr F}%ﬁs Fﬁ%@g@fﬁgﬁe%ﬁl%ﬂ@ﬂ%@aﬁgﬁé’& 8@%?'\”7?58&% and

f or mat s cormororigimatetremékdyblicd dafiviery th @ oliebils sibs@ibkyon thelapindsktf or ori gi nati on
or delivery in the |IF domain. An advantageous el enment of the invention is

that all of the enhanced service functions in the PLMN (for 5 Cctober 2006
WO 03/ 103308 Pdr/FIN3ngeging colmumitisplag  assier enemir o differed; foes ¥age wai ti ng

and al ert { UNChifiipley 3 St RhafY Rhid ethOsd DA P RPAND0 SGLEL.E¢ aval | able

in the IP domain. _The I PG ensures t Ication o e existing
message servi d@ aeYiFisHdAN hatspaide.p §0R 1 sHipede¥apfrile penthes comidugity unct i onal

nmessagi Ng HEr \Wotill venﬁmeguﬁsaﬂsé@g@aﬂ intERMRNETV d&ﬁﬁn'ma&h'm do dﬂhﬁ? provi des
for extensions to.the standard i nterfaces between the | PG no and the

messagi ng pl atPHihe pag o T‘f’ gsptenPYNromedn e thearepretivepkiba BEMEY ser vi ces

in the | P domriequalthtiey codd@be mpigetd 8f sepdrfe POVEMINAR. i S that it can be
applied to all PLM technol ogi es supporting nessagi ng services (for

exanpl e, Short Message Service, Cell Broadcast, Miltinedia Messaging,
| nst ant Messaditrgpvankion angestr®ed Gn dicnednitexf oda @SMrmlMNf andegh OF-bayedi | e

internet). Iﬂb‘n Pﬂf@l ﬁg@aﬁeﬁh{eqﬁ'vegaoﬁ Q%qually applicable to alternative mobile network
technologies such as CDMA, TDMA, PDC and UMTS, as well as in PDN
technologies beyond IP-based networks.

The IP-to-PLMN Gateway (IPG) node enables the extension of the PLMN
20 messaging domain into IP domains such as fixed internet and Wireless LAN
networks. The IPG node 1 comprises an IP transport interface 2 connected to a
Session Initiation Protocol (SIP) user agent (UA) 3, in turn connected to a
message delivery function 4. The function 4 is connected to both a protocol
translation function 5 and to a presence management function 6. An SME
25 interface 7 is connected on one side to the interface 2 and on the other side to the
presence management function 6 and to a message routing address management

function 8. The nodes also comprises a billing function 10.

The IPG implements a set of control and transport functions that allow
30 messaging services and formats common in the PLMN domain to be suitably

adapted for origination or delivery in the IP domain. An advantageous element '

of the invention is that all of the enhanced service functions in the PLMN (for




sinvention in the context of a GSM PLMN and fixed network |F doggy diobérz 6
descri bed below, and illustrated for a Short Messagi ng Servi ce. ?\?
network, the Short Messaging Service is provided by a Short Message 15
Service Centre (SMSC) network el enment. The SMSC communi cates wi th ot her

el enments i wobs10BiodN (such as HLR' s, VLR s, MSC s) by neagsmmiomts

I nterworking Gateway MSC (1-GWSC). I n addition, the SMSC provides an
application interface that allows servi’ce devel opers to bind an application
to the SMSC. An exanple of such an interface protocol is the Short Message

Peer-to 20 F’e%&ar%ﬁéfply%}e RIGH R, n%d@ﬁgé %ﬁﬁgmﬁgla@ﬁ,ﬁ&@@%@mné%v@ n the PLWN

donai n, the receive a short messaqgh nM'g‘B rom an external
appl i cation vilfo tevpessaging ssieaveilibls ipahe Fodnmpin fdgilPe cspecihptag  vsl SDN.

The SMBC st or esodificBSondYihd ex@fing RkSEgabrvit eqlﬁpxﬁ@ﬁlﬂtheBLmu@séesSafputu ng

i nformation fromjtihe HLR for le.s cri.b routing information
i s received, f‘fr%%ﬁ‘f@ﬁf@gﬂtrﬁgs%géﬁfﬂcgmmggp@? e\/erthf’dIFV Fﬁc&‘ nobi | e
subscri ber 5 Thio $isides fth Bxtbmsidnk € (Bbstahdard hmer&aﬁ\bemgeﬂ\/ﬂ‘ﬁ/mﬂ}lﬁoﬁeandjel ivery to
the nobile subscriber. If.deliv succe h VS rks the SM as
delivered in tHeTREEIGRS tfsotng?é 5@(” %ep??/ng?%‘%ﬁve Siﬁlg%%%‘ i rr(i% * toer haps
because the nuly IFedsudis ck iflrther as;aeﬂmfﬂmomtfqmmabl thafj ih carhiee ars)l;cd./ton@ net wor k) ,

t he SMSC wi | | v, B ' ssage
wntting f1ag EANR Ehpdlbuits' portia Rels i schidF by Lxafile, Sl Blaed ho0500
active in a néesisekCelbPropdcap MulEhedtiy Mestapas. fagan ddespagingy apdeni Bd del i very

attenpt agcor@iigh ko gl GxB&lor @bk BhGRH). A implemEh@Reor 2006 WO
03/ 103308 PCT/ 1E03/ 00073 -8- The | PG node |1 incorporates _all required

functional el éREAEGR dE cRPiesot AT FEMNprdefied spberk P ndPmeaiddbi 1 i ti es

from t he PLMWN de@rib&l tefowe bdlillifiratddgord #51daMeéstuginglSarvidee enbodi ment of the
invention illustrated in Figure 1, the main functional 5 entities in the

| PG node | are: (a) Short Message Entity (SME) interface 7 to the SMSC in
the PLMN, ( b)naulsM medverk, grecShenddessaipgienedtis frovided by a Short Message

15 Service Centre (SMSC) network element. The SMSC communicates with other
elements in the PLMN (such as HLR’s, VLR’s, MSC’s) by means of an
Interworking Gateway MSC (I-GMSC). In addition, the SMSC provides an

application interface that allows service developers to bind an application to the

SMSC. An example of such an interface protocol is the Short Message Peer-to-

20  Peer (SMPP) protocal specified by the SMS Forum. Within the PLMN domain,
the SMSC may receive a short message (SM) from an external application via
SMPP addressed to a particular mobile subscriber MSISDN. The SMSC stores
the SM in an internal store and then requests routing information from the HLR
for the mobile subscriber. If routing information is received, it indicates the

25  current serving MSC/VLR for the mobile subscriber. The SMSC submits the SM
to the serving MSC/VLR for delivery to the mobile subscriber. If delivery is
successful, the SMSC marks the SM as delivered in the message store. If delivery
is not successful (perhaps because the mobile subscriber is not contactable in the
serving network), the SMSC will attempt delivery at a later time (it may set a

30  message waiting flag in the HLR so the SMSC is alerted if the subscriber becomes
active in a network, or it may schedule the message for a retried delivery attempt
according to an internal retry algorithm).




(c) protocol translation 5, (d) nmessage delivery nanagenment 4, sHktoBhr 2006
nmessage routing and address managenent 8, (f) billing and charging
managenent 10, and these functional entities are tailored according to the
requi renents of each particular enbodi nent of the invention. For exanple,
in the curreobsenimgdi rent of the invention the SVE int eptagssdot the SMSC
is based on the SMPP 15 protocol. Subscriber presence managenent, protocol
transl ati on and nmessage delivery nana'g%'mant are based on the Session
Initiation Protocol (SIP). Referring to Fig. 1, an end-to-end description
of a short nessaging service between the PLMN and |IP donains is provided
bel ow. 20 PLWMN- Ori g{ natign/ 11" Term nation: A nobile subscriber M uses a

GSM PLMN t o orTBilR&ineds ) o adaarieavisd Stnclipnal slements diah alley thsdulhopi | e
subscri ber. Theng¥Bimetsaginl S6Fabitiaes fdin awarTVNhatbe ofiB@d e feIP fldknaoes not use

a nobi | e handset  but. can receive S thejr f.ixe 5 internet service via
a SIP URL \Aheﬁlgtthee?}n%q‘lgn%r?ﬁgﬁl%e gn ﬁﬂéﬁaﬁ%ft\ﬂoélﬁqmgh ¢ BB E"Shscri ber
speci fi es & destiiiaad the iPBb& Nareor r esponding to the IPGs SME interface 7

and specifies e [ P . f N th sage. Wen the
nobi | e subscri(%grSﬁs%n §S§%§ﬁ%§g§%@mﬁ&a?§%troedéglélglgg%éhet%ﬁ‘e VM5C in the
PLMN, whi ch r db egibsdhiberpessenrg ananagereat &GVE i nterface 7 of the | PG node 1.
The 30 SME int(@)rfﬂﬁﬁaccﬁu%ﬁ&%tﬁﬁtss the destination SIP URL fromthe nessage
text and presents this Inforphtion to the subscriber presence management

function 6. THE wGmmefdslient myfagemetidessage is submtted to the message

routing enfgtyeB RBGage réRIGRAH adRAOmal¥eP3 203308 PCT/ | EO3/ 00073 - 9-
pr ot ocol trans(hat'iﬁig en%it¥/ 5, where the nessage is converted to a format
g gngchate

suitable for ing panagepenh isence management function 6 uses
SIP Proxy and an8ltisRegictidabent@it afel @BortDadd6id@izNioNBe tdAGGHnELHteast at us of
the destinati Op%m%ﬁl% éml:l)gdﬁ}lént io? the invention. For example, in the current embodiment
of the invention the SME interface 7 to the SMSC is based on the SMPP
15 protocol. Subscriber presence management, protocdl translation and message

delivery management are based on the Session Initiation Protocol (STP).

Referring to Fig. 1, an end-to-end description of a short messaging service
between the PLMN and TP domains is provided below.
20
PLMN-Origination/IP Termination:
A mobile subscriber MS uses a GSM PLMN to originate an SMS towards
another user known to the mobile subscriber. The mobile subscriber is aware that
the recipient does not use a mobile handset but can receive SMS on their fixed
25>  internet service via a SIP URL when they are comnected to the network., The
mobile subscriber specifies a destination MSISDN corresponding to the IPG’s
SME interface 7 and specifies the user’s SIP URL as a text field in the message.
When the mobile subscriber sends the message it is received by the SMSC in the
PLMN, which routes the message to the SME interface 7 of the IPG node 1. The
30 SME interface 7 extracts the destination SIP URL from the message text and
presents this information to the subscriber presence management function 6. The

SMPP format of the message is submitted to the message routing entity 8 and




vdeterm ned that the user is connected to the IP domain, the prgmtbberzoos
formatted 5 SMis subnitted to the message delivery management function

for delivery. Message delivery is attenpted using the SIP User Agent 3,

whi ch communi cates with a peer SIP User Agent 20 on the destination user's
device. |f wbhesmemsage is successfully delivered to thepdestosmmti on user
this status is returned via the SME interface 7 to the SMSC. If the
message is not delivered, the nessage t&livery 10 managenent function 4 may
set a nessage waiting flag for the destination user. If the user connects
to the IP dO”ng&ocoﬁ Bh&l&foﬁ%ﬁ@t?% bvﬁer@’%‘%ﬁés%e\@ RnidiRd RS Q?&ﬂx@suﬁéﬁé‘age”ﬁ”t
function 6 and a notif yS| is sent to the SMoC in the pronpti ng
it to. attenptford@rf%royercﬁﬁ tH‘éesmewednwsewﬁmﬁ@ﬁwwsﬁ’mé%re Thus

t1 getl;] ul : Pfgnctsma zl?]ttray g@rlﬁtllet;&ﬁdeﬁxﬁnﬁﬁ}ievmﬁenﬂsaﬁsmm@laéﬂtﬂn?@onq?éﬂmclis over into
e oy | I N an char enmen unctl on is

i nvoked to rJGF?FH’@e ﬁ@‘tﬂﬁ‘elqsgrn‘é @W@F‘?%]R‘gcgga#ﬁjgml B nyeRfely formpled s pport a

pLe Eai g bij I iSM is sadgetied % @Eendﬂﬁ%t }dﬂfvyrycﬂhafﬁgémahﬁ’ﬁﬁ’ctlﬂﬂw fbﬁdélﬁ'fl?kedt to

checC t he user,'.s cr Lt al.ance erore lver attrenp is
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CDR (cal |l detal event h"success
unsuccessful deteifacerAtogthe SIS I meﬂ@{age dsveattdetivamada ithresmegsige rdsll‘@mant

[ nf or mat | Of SUelhafin it LGLAR LAGy AATRESTs. WARL DBLAR: AUGIESS okl del i very

status that ma produce subscri ber I n nformati on. 25
| P-Ori gi nati oﬁhwwmccr@eﬁﬁs r‘i‘étﬂi'f'oﬁ’ domain,ethisi piesepgs if detges Vﬁ tbe PisPrat es SM to

a mobile SUbSQﬁinQQé’méandﬂ&@osz%ﬂa%fﬁ@'sihnalaﬁ%@%&% INISC 3n BlePPTiiRly, cont ai ni ng
t he nobil e subscri ber, &iﬂﬁﬁs@%&g 'Ssgxﬁ%b ted via the SIP User
Agent 20 on t FETHRES IEtOdﬁ?P“(PEddWﬁ’iy 2JEBRE on t he
standard S| P URlus dedhl fiistivdatitt dfahSERS yawice imgRMINNIifcdrfi€l didGneode 1. At
the | PG no t SIP u ent .3, pr.ocesses o Jder,i the nmobile
Sobsoriberth e Begetdng 16 pRES He BuREGE SRR SR a Al BEERRI S

provide the billing function for the IPG node 1. To.support a pre-paid billing

model, a pre-delivery credit check may be invoked to check the user’s credit
balance before the message delivery attempt is inttiated. If the credit check returns
a positive indication, the message delivery is attempted and the appropriate
20 charge deducted from the user’s account for a successful delivery. For a post-paid
billing model, 2 CDR (call detail record) event is produced for both successfil
and unsuccessful delivery attempts. The CDR event contains all relevant
information such as originating address, destination address, and delivery status
thal't may be used to produce subscriber billing information.
25
IP-Origination/PLMN Termination:
A user in the TP domain 9 initiates SM to a mobile subscriber in the PLMN
domain, addressed via a SIP URL containing the mobile subscriber’s MSISDN.
The message is submitted via the SIP User Agent 20 on the user’s device, which
30  routes the message based on the standard SIP URL mechanism to the SIP user
agent 3 in the IPG node 1. Atihe IPG node 1 the SIP user agent 3 processes the
URL to derive the mobile subscriber’s MSISDN, The SM is passed to the




WO 03/103308 PCT/ | E03/ 00073 -10- protocol translator 5 where i% Q&ober 2006
converted to an SMPP format, with the nobile subscriber's MSISDN as the
destination address. The re-formatted nessage is forwarded to the SME
interface 7, which submts it over SMPP to the SMSC in the PLMN. At this
poi nt, an aQMyWAdgenent for the nessage subm ssi on nayp&Ti@snetir ned to
the user in the IP domain via the SIP user agent 3. Further processing of
the SMdelivery is handled entirely wi'tllirn the PLMN domai n usi ng the
standard SMs functionality. For nessage delivery in this direction, the

subscri ber presedes RAgatIES $2LR iFRIch¥RIYd FPARSRITRbrmiA NGl @ealoppet ities 6
and 4 are not used., 10 The billing and chargg:'r_}gl managenent function 10 is
i

I
abl e to supportbsgriberMSION g5 (the drgtingtign|agde de-fupgitedemesszgg| i di ng
char ﬂe or Po- czlihazfaagtﬁ:clftcsn:l-.teclwrﬂ;c \ifitedfacef7, whﬁh@ﬁugﬁtsiiﬂgve&rsmg@d She mgcgl@dolr
no-charge for origipatjon of. a nessa an re- an os} - pai d nodel s. For
a pre-paid bi Itﬁ? ﬁg%dﬁﬁ@stpﬁal%r?%&%t?g’?ﬁé?@%% s m’f%“%é& OHP%i nat i on
function i s§ suspetasd whihkeisethin the [IPi dugnadmn diactharSIP nger arat 3.0Rurtdper forns a
credit query i [ - . Lt ch i asit.ive, the
del i very or oﬁ?%l!e%g‘{gi Ogrri1§ eﬁ%\%%{a ]tl\%ﬁhf lslénrdleeg%fgrté%{y‘%%ﬂw ﬁlg%g*@jla?lg%lﬂ&lﬁgi s
negative, the thelstandardySMP fondtighaiity.i By fessage dalivery ipathisediteedorantlie a credit
recharge opti QQ,JdaBY. RE S5 ERbE el Moo Il cases,
the billing and ﬁaﬁrglﬁﬁ% %uncitﬁl O%QZE%h fgﬂ?’gc r éﬂt%gg%%@g?%%&ngssage
submi ssi on andeRQtivesky attenpts. These CDR events may be processed to
generate sypscriber billing information for post- paid subscribers, or may
be used sinply_faor_audit and reconciliation purposes in a pre-paid billing
model . 25 Ot hetPeAllReaRt FgraRy maraseert fiprbiop pO iophls e suePdies TaBACESSi ng
formats may beiliseenddels SIPEEiel ertidee iRUMIRS Shadde ar HMar%deofrhﬂli‘}% oflomai n and

e

are inplenented by the | PG ngde 1. So exanpl.es. of _t alternative
addr essi ng fo?‘ﬁﬁ%augﬁﬁﬁﬁ?ﬁ%d%{ﬂetoﬁgof%eaéé%wnﬁéF‘(SW.S‘S&% angRiespN | i ke
address - a ncndRiokMpairs erodelecBorve preanidVBillGaNmbddt ethe message delivery or

15  message origination function is suspended while the billing and charging function

performs a credit query against a subscriber. If the credit check is positive, the
delivery or origination function is resumed. If the credit check is negative, the
delivery or origination function is cancelled and a credit recharge option may be
presented to the subscriber instead. In all cases, the billing and charging function
20 10 records CDR events for message submission and delivery attempts. These
CDR events may be processed to generate subscriber billing information for post-
paid subscribers, or may be used simply for audit and reconciliation purposes in a

pre-paid billing mode],

25  Other Addressing Formats for the IP Domain:
Other addressing formats may be used to specify the address of a user in the IP
domain and are implemented by the IPG node 1. Some examples of the

alternative addressing formats supported by the IPG are given below.

30 » MSISDN-like address — a non-PLMN user receives an MSISDN-like
address:




»address: 5 Cctober 2006 WO 03/103308 PCT/1P03/00073 -11- NGBl ShtbbKE2006
element in SIP URL - a non-PLMN user receives an WMS|I SDN-1i ke address and
this is incorporated into a SIP URL: "Real' MSISDNin SIP URL - a PLWN
user may opt to receive nmessages in an |IP domain and their PLMN MSI SDN rmay
be incorporvebethodzsto a 5 SIP URL for this purpose: G oupcpdasemses
conprising MSI SDN-Iike or group nanme' elements - this addressing formt
is used for point-to-nmultipoint services.” Geographic or area addresses
conprising MSISDN-Iike or location "name' -elenents - this addressing

format is used fpghﬁiﬁﬁ@‘ﬁﬁéélmﬁ&'iﬂiﬁ?%ml@an&FLLBkus"e?;}eEe‘r‘v%@Eﬁ' ng a PLMN user
- this formof address is used destinati on address of a PLMN user

when a SMis bei ngMSFFLEHike wldrasyangihis jspnqpsparatedrine ATV Riser ' s real MBI SDN
is usually enbedded in the SIP_URL. 15 These addressing formats may be
processed by the' | BENMFESON iSIE 0T PHMRE Ster TR gP R STRY° BFSSHRSErs in the

| P demalP fromt hemathdﬂb]ﬁlaﬁdthﬁh@n%mm&bNhﬁ@dfﬁu%cBi:;MMtéEEiﬁfoaI0 l n\éoke t he
"Reply’ untlon age has been receive roma user in the IP
domai n. nmor em%gr{ﬁ“g%%ﬂseéﬁq Ption of the functions inplenented in each
of the functlonal entities is SNEInterfac 7.This
functional enti ty ﬁ}gouipélgdrgﬁ% ?%lg@%%]%ﬁl%%or %%n%ea lle%ﬁ&%e{‘mvx%en the 25
| PG node 1 and thea@ﬁ@lgfmndrt@Iﬁtmptbmttbhmﬂmm@me®nbodl ment of the

i nvention, comunication between the SM5C and the IPGis ensured using the
SMPP protocol . In Geetiranhirpratsa pddyessesebmbydsie MAEDNY-Hke @\geation ‘@pmeice 7 al so

| noor por at es Speci fieddIN il dunh kWb RBPREecL. L0 appear to the

SMSC as though it were a standard SME. These I ncl ude:
10 e SIP URL representing a PLMN user —this form of address is used as the

destination address of a PLMN user when a SM is being originated by an
IP user. The PLMN user’s real MSISDN is usually embedded in the SIP
URL.

15  These addressing formats may be processed by the IPG node 1 to support direct
addressing of users in the IP domain from the PLMN domain, such as enabling a
PLMN user to invoke the ‘Reply’ function when a message has been received

from a user in the IP domain.

20 A more detailed description of the functions implemented in each of the
functional entities is provided below.

SME Interface 7
This functional entity is responsible for ensuring communication between the
25 IPG node 1 and the SMSC in the PLMN. In the current embodiment of the
invention, communication between the SMSC and the IPG is ensured using the
SMPP protocol. In addition to protocol handling, the SME interface 7 also
incorporates specific functions that allow the IPG node 1 to appear to the SMSC
as though it were a standard PLMN SME. These include:
30

» Extraction of the SIP URL from the message text




»30 ‘Extraction of the SIP URL fromthe nessage text 5 Cctober 2@Gob¥f2006
03/ 103308 PCT/ 1E03100073 -12- Deferred acknow edgenent to a nessage
submtted for delivery fromthe SMSC Ability to generate a notify signal
to alert the SMSC that a user in the IP domain has becone active (i.e
presence hasobzensudet ected). 5 Subscriber Presence Manageoemosfansti on 6
This functional entity is responsible for detecting and maintaining the
presence status of users in the IP dohkin. In this enbodi ment, these
capabilities are based on the nmechanisms defined within the SI P pr ot ocol ,

i.e. it functionPehsred sokddwldisbrastSbrAmetate bibnfidRPRr YelferPHOGEERI NY the
SI P REG STER rres%g%&e) sent by the SIP user agent 20 in the I'P domain. In
d

thls case, the | e 1 stores the SIP- URI and | P address of the

“registered user ossible that a SIP _Reqistrar is alread present
in the | P netwdr k%?}%‘? ﬁeneTa afﬁ“’%’ﬁi‘%“c@sﬁ“fﬁﬁ’%@é%é‘ FEhiy entity 6
queries the S|P Rephithagbecte seive (il presengeias Brr@ detertéd)r mat i on f or the | P
dormai n user -whenever required for a nessage delivery attenpt. In order to
reduce conmuni cati ons overhead with the external SIP Registrar, the
function 6 i ncBehsciler BsesencEMAnagouent Fynati@elée whi ch stores presence

|t or mat | on {0y (6RLLIUEADLEBEELA 1l BNSRY ALIGCASREE e quer e o

20 the SIP Registrar a rress ABPERLT
absence of theStatPPOfdGﬁ!ﬁllrnthe%dommnelnshlpemégd@bmyt‘r@acdaeabelmes grefbasedt he user

i s automatical by the BRSNS B&@k@%&ﬂ&é%%&%@% ﬁaf‘dﬁh% gpovi des the

transl ati on_between the signalling protocol’s use and the

protocol usBd Res§HRE2Rdis &%‘eﬁ’f Professing tha $1P eRﬂEG@f?EBcﬁlWS it bythe
invention, thesslBedgehit@0Gh tHeIPUBedinl Qh ESLdsy 8hy/TFef ndRSISAGE e 8BF.VIi CES i N

the 1P URI and IP address of the ‘registered’ user.

It is possible that a SIP Registrar is already present in the IP network domain. In
15  this case the presence management entity 6 queries the SIP Registrar to determine
presence information for the IP domain user whenever required for a message
delivery attempt. In order to reduce communications overhead with the external
SIP Registrar, the function 6 incorporates a SIP registry cache which stores
presence information for a configurable period, thus avoiding repetitive queries to
20  the SIP Registrar. In the event of a message delivery faiture due to absence of the
IP domain user, the SIP Registry Cache entry for the user is automatically

removed.

Protocol Translation
25  This entity provides the translation between the signalling protocols used in the
PLMN and the protoco] used in the IP domain. In the current embodiment of the
invention, the SIP protocol is used for delivery of messaging services in the IP
domain. Communication with the PLMN domain is performed using SMPP and
the protocol translation entity performs the conversion to/from the SMPP and
30  SIP protocols.




‘domai n. Communi cation with the PLMN dormain is performed using §iddtobagz2obée
protocol translation entity perforns the conversion to/fromthe SMPP and

30 SIP protocols. 5 Cctober 2006 WD 03/103308 PCTI | v03/00073 -13- In
general the IP domain protocol used to termnate a nessage will be

det er m ned wWOysth@8capabi lities of the user device addregswkosmorhe nessage
"destination address' paraneter. The I PG node 1 wll select the nessage
delivery protocol based on the user deVice capabilities. The user agent
device capabilities will be 5 transmtted to the I PG during user

regi stration im deh@alltiR IPQbaiat protees Qusedsid terma PR m@ELRE wlileBe ddrinideg stored by

the | PG presence functi.on. sage Livery Management 4 This functional
entity is resp ng}ebfa@a?‘gti‘ese%g%ﬁ‘%&r E%’é‘"te T“{%es“}%olf‘eﬁﬁﬁaesfﬁ §et9 nessagi ng
del i very nodel addreashphfamefel MbedmM@hinndd & velt tseladall ressbdpeddiFerfigambenl  When a
nmessage i s recgj t he. i i t.he . domai n,
the I PG att enpcl?agélcgg I{H\%% %&CEI&Q@H@@E{%@SS@% ag%lt géﬁ%‘%’%atp%?]%?%%’ﬁ.be Message
del i very us¥ ngiranseit@il o theolRSE diing ugte segistbtah ipethe P fldomaiheTlpue nemnt

embodi ment of the ioMentii BPstorkd b §p Bchlich. received fromthe PLMN
via the SME intégrfdéce 7 theS ?ressg\gg ﬁ%y ﬁhanégerrent entity 4 receives
the nmessage after it has been converted to a SIP format by the protocol

transl ation e%&d%@&ﬂ@#ﬂlﬁnéﬁﬁfeﬁ@“ on address (SIP URL) in the IP

dormai n has been exiracted. The delivery entity ma% first check 20 the

presence of thEugdErctipnl €REy| ip gpRaTtic BYF Supie: tehicastogery fovate SI P

Regi strar f@inchb@abing delit e md8& FrohSthp PEMN HomiiA & &tbhi&Nth t&OPtRedaiaddr ess of

t he user may returned by the ngP Regl st I Al'ternatively ﬁ'pe delivery

entity may  atWERbE PERasdsIrenh Fom Bepv dimip o dehuedo dhe P as via DNS

or through an ddnmier hal IPGUettympts idelivesy psingrthetdeyed i®idogain proeorlel i very

oy modener fbERradthin Rl Te K LSRG RIOBES biiohOflhe Eldif” del 1 very
embodiment of the invention.

15
‘When a message is received from the PLMN via the SME interface 7 the message
delivery management entity 4 receives the message after it has been converted to
a SIP format by the protocol translation entity 5 and the destination address (SIP
URL) in the IP domain has been extracted. The delivery entity may first check
20  the presence of the user in the IP domain by submitting a query to the SIP
Registrar function. If the user is present, the current contact address of the user
may be returned by the SIP Registrar. Alfernatively, the delivery entity may
attempt to resolve the SIP URL by another means such as via DNS or through an -
internal query using a proprietary protocol. The delivery entity 4 generates a SIP
25 MESSAGE request properly formatted for delivery of the message to the user.
Depending on the delivery protocol in use, the SIP MESSAGE may carmry the
message within its payload, or alternatively a SIP INVITE request may be used to
establish a session with the user in which the message will be transferred using an
appropriate session protocol. Assuming direct delivery using the SIP MESSAGE
30  request, if a contact address has already been resolved, the SIP MESSAGE can be
sent directly via the SIP User Agent within the IPG. Alternatively, the SIP
MESSAGE can be submitted via a SIP Proxy, which takes responsibility for

*
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-Dependi ng on the delivery protocol in use, the SIP MESSAGE nays¢@tbket B606
nmessage wthin its payload, or alternatively a SIP I NVITE request nay be
used to establish a session with the user in which the nessage will be
transferred using an appropriate session protocol. Assum ng direct

del i very usvagstoh®sSI P MESSAGE 30 request, if a contact adonmssoohas al ready
been resolved, the SIP MESSAGE can be sent directly via the SIP User Agent
within the IPG Alternatively, the SI P I4VESSAGE can be subnmitted via a SIP
Proxy, which takes responsibility for 5 October 2006 WD 03/103308

PCTI | EO3/ 0007 3resdifing HRS@AMhIbrtlCaddst R tinC el af theaRdiges & sfllgéesstﬁkh% user. |f

the nessage is succ&ssfull delivered to the user, a positive
acknow edgenenfielivered de dhe, aigr. i Positéve reknardedgementis pseeived Prdhe delivesf a 200 OK

respoRseS Thi Se]ﬁﬁtﬁf fnlife m&mmnomrllcmspotnbterrhrs@ﬁawsmﬁsrmatnanhs{}ﬁmﬁ%d deldln the Z’LNN
via the SME inte 7/, e e can be mar ked as delivere

| f the transfe%oﬁﬁeg@ﬁg W&é\gggﬁﬁ# ?ﬂaltggslgﬁ\gm{e a‘"ree}sjd‘(ﬂef?eth? SSPRECEs, net wor k
probl ens o0f beméuases defieeretser agent is not registered), then the deIivery
entity 4 sets a Message Waiting Data (MAD) flag for the UAC within the

| PG, storing the 10 address of the originating SMSC. Multiple SMSC
addr esses may Hehstrasfedof thgmessage failsgingloeesiiC: resizictions aptweak prdblgnsa sour ce

SMEC where mesga s@ Gk gagerﬁqls e Ee?sée?eid}i htﬁ?rﬁﬁl% @h@erﬁa nﬁt%\(d ﬁébtfs[ a

subsequent tine e us&r regist PG node 1
det ect's t hat tmsmv‘famg Pats ) dlag farghe e Wllf-b@rthETR@, ﬁteimg/ﬂlley entity
generates ap Shi¥ess N@tthé Yorigi SR1sko LH@IU?I@@MQ’S@ adlilessts nlyBle %&esses
stored within the user’ flag. The no nessage 1S used y the

SVMBC s to trigtR#stp W&}F el %WP&%S?%@ PP %1\4§C ﬁ@é@é@eé@gmaﬂn&g
delivery to thegeliva@to ild Whe akd%t&@mm-m sum&qmernehﬁlbeﬁhéﬁ&ﬁ§a&€§eﬁﬁ{e?s ihecei ved by

?12\(/3\/- r legle'?g(rj:d ’ :ﬁcgmt p}g\r)?gr Oceelo%ée\émp t he}?’%h}\é‘gﬂ’ﬁﬁ%ﬁ%ﬁfﬁr Ypecifies an
enhanced i npl ement"ﬂbtid@lwenjf editite gem:fﬁt(tsf@ﬁ SMEB slagiify’ message to be sent to all
15  SMSC addresses stored within the user's MWD flag. The notify message is used
by the SMSC’s to trigger a new delivery attempt for any messages awaiting
delivery to the user in the IP domain. The retried messages are received by the
IPG node 1, which then proceeds with the delivery to the now-registered UAC as
previously described.
20
This invention specifies an enhanced implementation of the ‘notify’ message
which allows the SMSC and the IPG node 1 to cooperate to optimise delivery
attempts to users in the 1P domain even if a direct address has not been aflocated
for the user. Also, the presence management function 6 can determine if a
25  subscriber with messages waiting becomes present in the IP domain, and notify
the SMSC. An enhanced notify message contains the SIP URL of the destination
user. When received by the SMSC, the enhanced notify mechanism implemented
at the SMSC scans the waiting messages for the IPG node 1 and extracts only
those messages which match the notified SIP URL. The criteria for a ‘match’ to
30  the notified SIP URL may be modified in a dynamic way, for example an exact
match may be required, or a partial match on the domain, or some part of the

domain may be sufficient. In an alternative embodiment of the invention, the

}
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~whi ch allows the SMSC and the | PG node 1 to cooperate to optinggrtdBbl 7666
attenpts to users in the IP domain even if a direct address has not been
allocated for the user. Also, the presence managenent function 6 can
determne if a 25 subscriber with nessages waiting becones present in the
| P domai n, eady/matsfy the SMSC. An enhanced notify nessagerEnemioas ns t he
SIP URL of the destination wuser. \Wen received by the SMSC, the enhanced
notify mechanisminplenented at the SMSC scans the waiting messages for
the PG node 1 and extracts only those nessages which match the notlfl ed

SIP URL. The ChbdPhidisab®lsdl mipbain b clfhchlheliffuld ﬂl@qecﬁagrﬁ’d gﬁ&hﬁgw Yod. or

nodified in a %;/nam c way, exanpl e an exact
a partial matc tﬁﬁ@?%%pﬁé‘ﬁﬁﬁ%m’bpa%one part of the domain may be
sufficient. In an alternative enbodi nent of the invention, the 5 Cctober

2006 WD 03/103308 P /1E03/0 73 - notify nessage |tself may contain an
el ement speci fs(f ﬁr r"é‘%‘?fﬁ?’éﬂ?ﬁ?ﬂlm&%l teria on a per-notification

basi s. I\/EsségeTﬁisﬁtrlcﬂ@ahﬂﬂltyﬁdﬁﬁﬁs &aﬁﬁ%@emﬁ&mﬁecﬁapﬁbpﬁaﬂcey%we@mﬂie entity
ensures that MBERRY ?5 oﬁ;?ulf;t eg e’g’é‘g en. the gbmband | P
donmains. It alsé pr OVI es bai i §Pap b 25BN sat i bl e
address to an tqmmhlaladdtastdoes@(demgm aSﬂ@ssuRg)smM)emer@ylanwnngaa user in
the PLMN domai S ct ng

MBI SDN- | i ke ad{c}isfc%g}s \% E ttﬁplglaiélap %{&Fé {]tﬁé ?;189+%1§euﬁ g!“ 8&% i r ect
messagi ng 10 bMSKEEN-lige addsesp. W!mﬂnmmbllandhﬁﬁvmaam dimrt neksuginke a user
nthe PLM domid Ga g BN Ak YionhHCHL Ot 4 BRO B/ PnAy TESSACE

received - froma user in the IP domain. Operatron of the principal
addr essi ng f or AR §4is6 ErecBemly fenstion opespapdie amessasg seseivedieein baaw, 15 1.

User in | P Domaithe Ed@ﬁ@ﬁ.&ﬁﬁ%xoﬁ%fﬂﬁﬁﬁn 2 albllssin¥ i Rad sEDedBehesends a

nessage to a u in._the IP in they are required to enter tﬁe SI P URL
in a special t mfdlge}llﬁgfisﬁlbfﬂgeﬁﬁdy of the message while entering a
wel | -known MSI SDN as the destination address, which ensures the

15 1. Userin IP Domain is addressed using a SIP URIL:
When a PLMN user sends a message to a user in the IP domain they are required
to enter the SIP URL in a special text field in the body of the message while
entering a well-known MSISDN as the destination address, which ensures the
message is routed to the JPG node 1. When the message is received by the IPG
20 node 1, the SIP URL is extracted from the message and forwarded to the address
management entity 8. The SIP URL is checked to see whether it has been
assigned an MSISDN-like address from the range of MSISDN numbers specified
by the IPG node 1 when it bound to the SMSC. If no MSISDN-like number has
been allocated, the address management entity 8 selects a free MSISDN from the
25  IPG range and creates an association with the SIP URL, that is stored in the IPG.
Once assigned, this MSISDN-like number may be used as a direct address for the
1P user with respect to the PLMN domain. If the message delivery attempt to the
SIP URL is successful, a delivery receipt can be generated using the MSISDN-
like number as the originating address. When received by the PLMN subscriber,
30 this address can be as a direct destination address for the IP user, removing the
need to specify a SIP URL in the message text in future messages. When the [IPG
receives a message for an IP user using the MSISDN-like direct address, the



*message is routed to the | PG node 1. Wen the nessage is receiyettblet Pe06
| PG 20 node 1, the SIP URL is extracted fromthe nessage and forwarded to
t he address managenent entity 8. The SIP URL is checked to see whether it
has been assigned an MSI SDN-1i ke address fromthe range of MSI SDN numnbers
speci fied WYi¥14es0$ PG node 1 when it bound to the SMSC. PET/HGIMBISDN- | i ke
nunber has been allocated, the address, )mnagenent entity 8 selects a free
VBl SDN from the 25 | PG range and create¥ an association with the SIP URL

that is stored in the PG Once assigned, this MSISDN-1ike nunber nay be
used as a di r eaddrasl earsgenfeor entityed retrRvesate SIH URLra@smetitallyGdnhte PRAYN donai n.

I f the messagetai;)lfglS -OVC%%“@?%L%?%EV‘?%@“%%@%P URL is successful, a delivery

recei pt can be genhera 2R ke nunber as the ori gi nati ng
address. Wen received by the PLWN subscriber, 30 this address can be as a
di rect destinat)j r RHRer mébn t he eed .tq specify a
SIP URL in theﬁnglgseg%g ofg%gsi%ﬁe P%ﬁﬁlj?'efa rre§st%%fes. eegr%ptlfua esltgﬁon%@ei ves a
message forJan(P@) dedinatizyi address evilSHBDMWLY lessighed AdBISAINIlkes destitdtion5 COct ober

2006 WD 03/ 103308: RCA1ER3/ PO Bes - s iERS SREQIBNBAL LR bf 48
retrieves the SIP ?JRL gtljét%g?rati cal Iez%éf rsothe I P%@ t_'aﬁlf%% rfe%@%:gérpeete t he
delivery in thEepEeddmivee thenMBIPNelikenaddagss as fhes destieation| adduspsy If diel ure, t he
| PG node 1 rephewPSlakieseofcr B @l userpthe ek dRsdabd fdnt R hadisesenihdsh t he
newl y assi gned%‘%hke 8 sti gatl on address in the copy of the nessage
stored in the : Ure 2PEET) BES giquppdicaie Lisgerang, W&‘?S@é’ foretheis| SDN- | i ke
addr ess as 18 hespdefi¢d snbdctibsr. address. If the MAD flag is set for the IP
user, the "notify' nmessage sent to the SMSC contains the MSISDN-1i ke
address, thus automatically triggering retries only for the 10 specified
subscri ber. 2.2 Userin MDD pilresved isinpatdVIBESDAHFagddngs: an MBI SDN- | i ke addr ess:
In this case, @ @ROMLSi.0R08:l N PG node 1. js used to create
an association @% %é}%léé fﬁ?ﬁlﬁgﬁgﬁ%ﬁgﬁgﬁé%ﬂ?% @éﬁ&f&h Eﬁ%ﬁﬂress and
the SIP 15 URISSagsdgn fpfhedaternabiapleibatwele thePMEBHRIN ke Widréss ainl theafdBr essi ng
node, -the WseryRn used for delivery in the IP domain. With this addressing mode, the user in

the PLMN domain must be informed of the MSISDN-like addzess of the user in

the IP domain, but is not required to know the associated SIP URL.

3. Userin IP Domain has MSISDN-like element in the SIP URL addvess:

20 In this case, the TPG node 1 is configured to extract the MSISDN-like element
from the STP URL and, conversely, to re-create the original SIP URL from the
MSISDN-like address.

4. User in IP Domain has ‘real’ MSISDN element in the SIP URL address:

25  To enable this type of addressing, the IPG automatically creates a prefix for the
real MSISDN to ensure that it falls within the range of MSISDN-like addresses
specified when the IPG binds to the SMSC. A user in the PLMN domain may
specify the SIP URL in a text field of the message or may be informed of the
special prefix to use when addressing the PLMN subscriber in the IP domain. In

30  either case, the address management entity automatically carries out the address

conversion function as required between the PLMN and IP domains.



+the :PLMN domai n nust be inforned of the MSI SDN-1i ke address of
the IP domain, but is not required to know the associated SIP %gﬁogéﬁ%gﬂé‘
in | PDomai n has MSI SDN-1ike el ement in the SIP URL address: 20 In this

case, the IPGnode |I is configured to extract the MSISDN-1ike el enent from
the SI P URwamshosamenversely, to re-create the original Se€r/ueiiodorom the

VBl SDN- 1 i ke address. 4. User in |P Donmain has "real' MSISDN elenment in the
SIP URL address: 25 To enable this typel’of addressing, the |PG
automatically creates a prefix for the real MSISDN to ensure that it falls
wi thin the ransem@,fmm@%nlabms%ﬂmmmfenﬁgkmwm&he | PG binds to
the SMSC. A user in the PLMN domain may specify the SIP URL in a text
field of the nEbisgge obpddiesyingis useekigralied apflb wpes to gpgegien Shfef fislivey use when
addr essi ng t heyRLMNBURBSHIAETH IPC mﬁoﬁalamoeessés%éﬁpwﬁmgeme the

addr ess managenent ent| autonptically carries out the address conversion
function as retaiffLy P&e‘@?ﬂ?ﬁ@nﬁﬂ 15K ‘?"Ij‘sﬂ‘é)ﬁﬁhﬁéies“ﬂa'@@t%?s 2006 WO
03/ 103308 PET/ fobbadt @0 sagt Tnto fhe PUBAN dbmailL MN Domai n has “real ' MSI SDN
element in the SIP URL address: This type of addressing is used to allow an
| F user to originate a SMfor delivery to a PLWN subscriber. The |IPG
automatical ly Bﬂhﬁﬁﬂ@h&ﬁﬂgﬁtaﬁagdﬂentm extract the real MSISDN information
and this is t t he destination address for d t he nessage
into the PLI\/Nh'?dl{'} %&ncgo 17 'r¥ ® resé’oﬁibe{? g?fnm%ﬁ%“’%t ?&% a‘?ﬁﬁi‘arﬁmﬁctl onal
entity is resp@lemﬂ!ﬂlathe)modndnafgemwawfumhbha pegfonmad by hilgis entiyginclgi®ement s i n
the node 139 The inportant functions performed by this entity include: 10
Generation of CDR events related to the origination, and delivery of

messagi ng for sulsesratay of iGDR heyentP rdiotedi 9. ﬂlel\/anag@lmntan@fdeavarha)fgl ng

interface to an gxlgsinator Biker el th Sy 96 8shihat handles pre-paid billing for
the | PG

s Management of a charging interface to an external pre-paid system that
handles pre-paid billing for the IPG.

15 o Where a pre-paid credit query is supported by the external pre-paid system,
this entity is capable of suspending a message origination or delivery aﬁempt
until a response to the credit query has been received. Based on the response
received, it is capable of either resuming or cancelling the delivery or
origination attempt.

20

These functional entities may be replaced or modified to adapt the invention for
control or delivery of other messaging services such as point-to-multi-point,
broadcast, or multi-media messaging. The SME interface 7 would be replaced by
a message broadcast entity for a broadcast service, or by an interface to an
25 MMSC for a multi-media service. Similarly, the protocol translation, subscriber
presence management, and message delivery management entities would be
replaced or modified according to the protocols selected for use for a particular
service. The message routing and address management entity 8 would be
extended to incorporate address management for group and geographic address
30  type. For example, a broadcast message may be addressed to a geographic
location identified by a location ‘name’, The address management entity 8 would
convert this name into a list of Broadcast SIP URL’s, which would be further



*15 ‘Wiere a pre-paid credit query is supported by the external 5&obar 2006
system this entity is capable of suspending a nessage origination or
delivery attenpt wuntil a response to the credit query has been received.
Based on the response received, it is capable of either resum ng or

cancel | i ng wa@3/thgbisvery or origination attenpt. 20 Thesectmsiowonal
entities may be replaced or nodified toyﬁdapt the invention for control or
delivery of other nessaging services such as point-to-nulti-point,
broadcast, or nulti-nedia nmessaging. The SVE interface 7 woul d be repl aced
by a nessage hﬂmadhﬁshiﬁmpkahEQandahaamﬁﬂﬂﬁmSE¥mb@£ad&kwaywaﬂminterface
to an 25 MVBC for service., S m , the protaco

transl ation, “’E%fpguﬂmbn) i@ﬁ%@“ﬁﬁtgﬁg ﬁﬁ&tgﬁgﬁﬁﬁgﬁﬁﬁgmﬁﬁFF%ng
managemnent entﬂmmésdmeMHMkaMkmplaced or nodified according to the
protocols selected for use for a particular service. The nessage routing
and address managenent entity 8 would be extended to incorporate address
managenent § or lipstatiomeicPM Seyice phiminadiohg e a1 IDomyipdronto PLMS npdre, a

br oadcast message may be addressed to a geographic location identified by
a location '"nane'. The address managenent entity 8 would convert this nane
into a |ist of P egHesedovgpphispervice 1yiipetatedon Fisutse Where halie® adbesber 2006

WO 03/ 103308 PFST/tﬂeEQ&/@QWI@ doa.ﬁmﬁa%eénwg@dy fhe B BP R 02 bBLRe! | - defined
broadcast | P sybnet addresses, whic te the broadcast nessage to

speci fi c WAN 5%”@%%?%6%§N%%$%F§ﬂ6‘#ﬁ@iﬂgﬁégﬂ$¢éﬁIﬁ%@ﬁﬁﬁﬁﬁmwkﬂﬁcatlon 5
|11 ustrati ad ofoufih Semibers evlie Benglocigd iah d@@ct! Rldﬂ@ﬁﬁlt@ dsé®Th anPAN user :

The nessage fl ow f.or hIS ice is ilJlustrated re a direct
address for tH& el ?ﬁ“?i&dlfﬁﬁ%ﬁ%Yﬁh gmﬂﬁbﬁmﬂégh %‘5&@§B§Q§Fuser. The
| PG node 1 fufechatoni ng as an SME 'Binds' to the PLMN SMSC on behal f of a

bl ock of 10 routing nunbers which are allocated as direct addresses to

users in the'IP domain. The direct addresses may therefore be specified in
an MSI SDN- | i keWhen the Mobile Station(MS) submits the SMS to the SMSC, it is routed to the

15 TIPG node 1 based as the destination address in the message matches the range
specified for the IPG node 1. The IPG node 1 receives the DELIVER_SM from
the SMSC and the destination address contained in the DELIVER SM is
translated to a SIP URL for the IP user using address management entity. The
SIP URL is resolved to an IP Address either using a DNS query or the message

20 may be routed via a SIP Proxy/Registrar. The IPG creates a SIP MESSAGE
request from the SMPP DELIVER_SM message and delivers the SMS to the
destination user encapsulated in the SIP MESSAGE.

The successful receipt of the SIP MESSAGE request by the UAC is indicated to
25  the TPG on receipt of the 200 OK response. The IPG translates this 200 QK to an
SMPP DELIVER_SM _ack response that is sent to the SMSC.

lisstration of SM Service terminating in a PLMN domain from an IP wser:
30  The message flow for this service is illustrated in Figure 3. When a SIP UAC

requests to send an SMS to a PLMN subscriber, the PLMN subscribers' SIP URL
domain name is resolved to the IP address of the IPG either by a DNS lookup or




.format. \When the Mbile Station(M5) submts the SM5to the S PN
routed to the 15 IPG node 1 based as the destination addresgls‘prio‘:{thgblszoos
nmessage matches the range specified for the | PG node 1. The | PG node 1
receives the DELIVER SM from the SMSC and the destination address

cont ai ned iwobhies3ikLl VER SMis translated to a SIP URL Porisokesotr user

usi ng address managenent entity. The SIP URL is resolved to an | P Address
either using a DNS query or the massage1 20 may be routed via a SIP

Proxy/ Regi strar. The I PG creates a SIP MESSAGE request fromthe SMPP

o VERI g ge Sﬁlgg@ms Igg?/ié{tsdéﬁg S!ﬂj'nl'Bjr Pl E‘ml ° tdqaéSt?%ﬁﬁaﬁg?P MESSAGE
encapsul ated in successful receipt of the
request by thet 0 t he on receipt of the

by th q&f&%%%‘luﬁ‘iP&PﬁlétﬂéasP 8‘%5 he | PG i f the 200 OK
response. The IPG translates this 200 OK to an SWPP DELIVER _SM ack

response that | toio; the SNVBC. m nati ng
in a PLWN domajirﬁe ﬁrﬁg&o n [PUge Sﬁ%&\%ﬁg@ %Ié gasﬁﬁM E‘FﬁﬁessMg%rvi ceis
illustrat edSi ntrdxistor e TR SWMES&ASIEPE&M@ 1srlmwle‘$dsto tap BERPR SabmEMBAit 0 a PLMN

TP addr 0s of PRSI PURER b af bR BTspRCp AR P URTH HE 10 1

03/103308 PCT/ ﬂlM@i@m‘?%@nﬂWhﬂwﬁBﬁS@Q& $3§111r5@@$ @R'!W%daﬂla SghpitEMxy. The
SI P MESSAGE T egugtsiide Alasdatstankhs HPPLMINOL RN thedfb@uBls UAS. The

| PG node 1 receives and passes It _to the

transl ator. Th@ngll@@ﬁssmes ﬁhéﬁé% gng thep lfqmdafl@oﬁ% t%ﬁleswmgé‘d%% t SM
nmessage, ang tpedidkMywigens MSISDN is extracted fromthe SIP URL by the
address managenent entity. The I PG acting as an SME forwards the Submt SM
to the SMSC. The SMsS- GVBC queries the PLMN HLR for the subscriber’s
serving MSC, csend edditidial BEM asevabhben tifeoinvwiinttatatibe oBie G thaee Jekvi ng MSC
10 for deli verXet%e%Eeq M5. Some additional detail relevant to the

i npl enent ati on of %G node 1 is o

15 Communication between the IPG node 1 and the SMSC is based on the standard
SMPP protocol specified by the SMS Forum. In order to provide enhanced
capabilifies for the control of messaging in an IP domain, communication may
use some extensions to the standard SMPP operations, with associated
modifications to the SMPP protocol modules on the IPG node 1 and in the

20 SMSC. In particular, the extended protocol definition aliows the IPG node 1
modify a message in the SMSC message store to change the destination address

on the message to a direct address assigned to a user in the IP domain.

The IPG node 1 is deployed in the network as a highly availabie and scaleable
25  node. It may be configured as a multi-node cluster, in which individual nodes
may service different MSISDN-like ranges assigned to users in the IP domain.
The nodes may also operate as active/standby pairs or in a N+M redundant
configuration to provide high availability configurations for network operators. If
an active node should fail, a standby node or an available redundant node can be
30  switched into the cluster in place of the failed node. A robust data-sharing

mechanism is implemented to allow the newly activated node to access the




-descri bed bel ow. 15 Conmuni cati on between the | PG node 1 and tg?ﬁ§§§§ gg 6
based on the standard SMPP protocol specified by the SM5 Forum f 9
to provi de enhanced capabilities for the control of messaging in an IP
domai n, communi cati on may use sonme extensions to the standard SMPP

oper ati ons,want/fvsmssoci ated nodifications to the SMPP ppot/awshoorpdul es on
the PG node 1 and in the 20 SMSC. In particular, the extended protocol
definition allows the PG node 1 nodif4f-a message in the SMBC nessage
store to change the destination address on the nessage to a direct address

assigned to a yg au*oﬁs tﬂa:awéeﬁ E)eat 0 Y Tm 'I\li’ﬁsmdﬁ{e aaéregssoltﬂare% n the

network as a aval | e and scal eable 25 node. may be confi gured
as a nultl-nodﬂmbmﬂﬁﬁ@ﬁ%mquWWﬁW#ﬁﬁ%E1V|dual nodes nay service different
MSI SDN- | i ke ranges assigned to users in the IP domain. The nodes may al so
operate as actjve/standb airs or h?%a N+M redundant, conf i tron to

provi de hi gh avat PHBPPTt toguths {5 ey bg depjay Rsﬁ$@ﬁﬁﬂ% an
active nodesshenilitg thaiyhamial8t eunedhyinnaidiional xwaeﬁmnieacbﬂno-em@mm node can

be 30 switched,intq the cluster pl a e. robust

dat a- shari ng gﬁf@ h@ﬂ@@ﬁﬁgg'aF?%ﬁp? q@%ﬁga JaFed node to
access the 5 Omﬂmhedaéiﬁﬁﬂnﬁﬂ@dﬁﬁhi&&%ﬁﬁgEcﬁhmﬁﬂammﬁﬁmae 20- assocratlons
between SIP URL's and MsI SDN-|i ke addresses that were previously created

by the failed node. In a mininumconfiguration, the | PG may be depl oyed as
a single node Whe WG hale 1salspiirevidey atbiflinfintgrfeesdhatys withtdefor bethaddireidonal nodes

to neet | nQbeaéﬁc{‘%eSéiB%brta on. %@&@Emd%ﬁéra@on”‘cﬂ&']@‘gi”&d%gjb &iﬁé{e J@prl ity

confi guratl on node 1 1s p as a - no ust er
operating in agepirersesIREeArh miserage spﬁ@lsrlp'@ debvray pitegins andyeleliypryaepogsbi | | i ng

interface that Fblsprélﬁhiﬁa@e&uf)ﬁ)r theably ﬁhﬁiﬁéme@%l éjchél@n teic8-thal @naeer ation.
For post-paid o gtlon t he | PG _node F duces vent records for

each nmessage s Ip SAMIREICHts SR 4 Pres ESH%?? ERgptetiace o,
pre-pai d oper aindohe mckegd RGvdryphtiiRnhe IRG aRaleggitd td ﬁér&fnfnaiqﬁe-ﬁélﬁéryc an be

15  credit check on a subscriber’s account before invoking a delivery attempt if this

operation is supported by the pre-paid billing system.

It will be appreciated that the invention provides a mechanism that ensures that
the full capabilities of messaging in the PLMN domain can be delivered to users

20 in the IP domain. While this has been illustrated for SMS service in the above
description, the invention can also be applied in a similar manner to other
messaging services such as instant messaging, multi-media messaging, and
message broadcast services. The IPG can be re-configured for delivery of a
different message type by implementing an appropriate interface module to the

25 appropriate messaging server in the PLMN domain, for example Instant
Messaging setver, Multi-media server, etc. In addition, the node 1 may be
suitably configured to operate successfully with a range of network technologies
both in the PLMN domain and in the packet data domain.

30  The invention is not limited to the embodiments described but may be vatied in

construction and detail.




adapted to communicate with a pre-paid billing system The chargin
interface and the nessage delivery entity in the | PG are desi ﬁa&b&rmoﬁ
performa pre-delivery 15 credit check on a subscriber's account before
invoking a delivery attenpt if this operation is supported by the pre-paid
billing system It will be appreciated that the invention provides a
mechani smthat ensures that the full-mapabilities of nessaging in the PLWMN
domain can be delivered to users 20 in the IP domain. Wile this has been
illustrated for SMS service in the above description, the invention can

al so be apgphined in a sinilar manner to other nmessaging services such as

i nstant nessaging, nulti-nedia nessagi ng, and nessage broadcast services.
The I PG can be re-configured for delivery of a different nmessage type by

i npl enent hng a i i nterface nodule to the 25 appropriate

messagi ngil'ser v&gﬁqg&?ﬁgﬁkﬁﬁf@bmi n, for exanple Instant Messaging server,
Mul ti-nedia server, etc. In addition, the node | may be suitably
configured to operate successfully with a range of network technol ogi es
both in the PLMuirferfa¢en(2ahdoiarpacket petwioek, data domain. 30 The invention is
not limted to the enbodi nents described but may be varied in construction
and detail. 5 Cctober 2006 -21- 0 Clains 1. A gateway conprising: an
interface (2, 32)ikterfRcdd@Cab aNBLMEE KetwR i Nterface (2, 7) to a nobile
network, a processor (4-8) for performng protocol translation for nessages
comuni cati ng between packet and nobile networks connected to the
interfaces; wherein the processor conprises a presence nmanagenent function
(6) for detecfi REPBHET nd S dPhi PgimussnpEotpetloeasiabani frt meespagaget

network, and o TARRIAG Beliee SRS AR SmbBIE bR S nk el NG D1 1 €

network; and
interfaces;

wherein the processor comprises a presence management function (6) for
detecting and maintaining presence information in the packet network,

and for mapping a presence state to a form used in the mobile network;

and

the gateway comprises a message routing function (8) and a message
delivery management function (4) for controlling delivery of a message to
the packet network if the presence managément function determines

presence of a destination user device in the packet network.

2. A gateway as claimed in claim 1, wherein the presence management

function (6) functions as a Session Initiation Protocol (SIP) registrar.

3. A gateway as claimed in claims 1 or 2, wherein the presence management
function comprises an interface for accessing an external SIP registrar in

an I network.




t he gateway conprises a nessage routing function (8) and a nes
del i very managenent function (4) for controlling delivery of agﬂggggﬁgngs
t he packet network if the presence managenent function determ nes presence
of a destination user device in the packet network. 2. A gateway as cl ai ned
inclaiml, wherein the presence managenent function (6) functions as a
Session Initiation Protocol (SIP) registrar. 3. A gateway as clained in
claims 1 or 2, wherein the presence nanagenent function conprises an
interface for accessing an external SIP registrar in an IP network. 5

Cct ober 2006 A2@atewag.asAlaiatedvinylsim 3;lvehereth dand otaitmeSmattghehtasi d
interface nain%$§ﬁ§nqmpache of SILL'" entries. 5. A gateway as clained in
any precedi ng nfi¥¥&rei n the presence nmanagenent function (6) stores
user device capabilities, and the protocol translation function (5)

sel ects a nessage delivery protocol based on device capabilities. 6. A

gat eway as. cl aiATgdtiwaany qHigReUifGG) BtBediRCERIN, WiRrBHOBES pRlsendd t Ner
conprises a nessage routing function™(8) for routing a nessag havi ng a
nobi | e net wor k laardgement Grmpbiont(6) stovesewserr nemicp aspatilitied, warlkhe prowegiat evay

as claimed in an .eceding claim.wherein the routing function (8)
converts a mb?ﬁ%ﬁ"%ﬁ[}mﬂ&&mﬁ@ﬁ n@b sslfgie 8 sessage pdelivery nretasel ibasest remt

address. 8. A galieweypasigsal med in any preceding claim wherein the
routing function rod?es a single message fromone network to nmultiple
addresses in another network. 9. A gateway as clainmed in claim@8, wherein

the routi gg\éf uggti on interfaces W th packet network broadcast services.
10. A gat &nay 4&s Safexiavess ickimeg By arBdrregedingi daimwishedein the pyatessery

conprises an i %éra&ﬁn}g@esfé) Ene%gyglea}(;u%gaﬁumgi)rll Ef8)n érmx%rz.llﬁn%ng Intl sse?g%Ch as

having a mobile network address format to a user in a packet network.

7. A gateway as claimed in any preceding claim, wherein the routing
function (8) converts a mobile network format address to a packet

network format address.

8. A gateway as claimed in any preceding claim, wherein the routing
function routes a single message from one network to multiple addresses

in another network.

9, A gateway as claimed in claim 8, wherein the routing function interfaces

with packet network broadcast services.

10. A gateway as claimed in any preceding claim, wherein the gateway
comprises an interface (7) for emulating a mobile network entity such as

an SME or an SMSC.

:
i
:



an SME or an SMSC. 5 October 2006 -23-0 11. A gateway as cl ai La.clail
10, wherein the enulation capability of the interface allows géFE‘Bq?%fd&E
the gateway w thout re-configuration of a conventional nobile network. 12.
A gateway as clainmed in clains 10 or 11, wherein the interface (7) extracts
a URL from nessage text, provides a defgrg ed acknow edgenent, and notifies
an SMSC of a nobile network that a user in the |IP domain has becone
active. 13. A gateway as clainmed in any preceding claim wherein the
processor ltonpAigzesvay 8LasReR1 getil nt _function (4) f

ext endi ng a st_orgz an%'forward de+l?%{/§.r&g’ Vggg% |ﬁ%t%/m'ff§g9ﬂ§aﬁ’?élhé’n%ﬁh? 14. A
gateway as cl aiiftadtaca adleyspeperetongfcthai gatewde matibuthe-dhESEREE N gﬁgagement
function notifices an.entity in a network if a subscriber enters the domain
of another netwWorr-genal g Jteé?ﬁévoé% claimed in claim14, wherein the
presence managenent function notifies the entity if the subscriber is the
intended recipient of a nessage awaiting delivery. 16. A gateway as

¢l ai med i % aiAgatotvayr asldainWieed St H0H, fHfAkinQfe Shidhgle SREgILies in a
dynam ¢ manner Sf%rl'ch criteria for the network entity ranglqz Y a
direct match crd | §9T1 gnesspea tedl prentides arddferredrmckAdwldigdaicRayn AS

claimed in any pres 'rglg ai erein the gateway conprises neans for
modi fyi ng a massageggh a ngt%(r)% ?‘V@:H{ei Ii"irwé’tﬁ]éﬁg%fsa &per ovide odomanygbas t s
destinati on addeesse adtive. Oct ober 2006 -24-0 18. A nethod for communicating
between a nobile network and a packet network conprising the steps of:

13. A gateway as claimed in any preceding claim, wherein the processor
comprises a message delivery management function (4) for extending a

store and forward delivery capability to the IP domain.

14. A gateway as claimed in any preceding claim, wherein the presence
management function notifies an entity in a network if a subscriber enters

the domain of another network.

15. A gateway as claimed in claim 14, wherein the presence managemeﬁt
function notifies the entity if the subscriber is the intended recipient of a

message awaiting delivery.

16. A gateway as claimed in claims 14 or 15, wherein the notification signal
specifies in a dynamic manner search criteria for the network entity

ranging from a direct match criterion to a partial match criterion.

17. A gateway as claimed in any preceding claim, wherein the gateway

comprises means for modifying a message in a network entity such as an

SMSC to change its destination address.



a nobile device in the nobile network transmtting a nmessage w [.e
network address of a gateway as clainmed in any of clainms 1 to f%8°§$¥ggydﬁ
enbedded destination packet network user address; an entity of the nobile
network routing the nessage to an interface (7) of the gateway (1); and
the gateway (1) receiving the nessage -aitct he interface (7), stripping out
the destination packet network address, and routing the nessage to the
packet network user with the packet network address. 19. A nethod as

cl ai med i n1@| ai fn methaghfretommieiqsilebethEHO kA R$S 0HS anjinalgaﬁ%%Si on
Initiation Protocol format. 20, A method as clainmed in clains or 19,
wherein the gaf5&8§” PIRPLSG the steppio associ ating the packet network
addresses with a nobil e-network- standard address for the packet network
user, and for a subsequent nessage the nobile network user includes only a

nobi | e- net wor k-a sahitadeliasldi ahs makiid B@tv@&%eﬁ‘ﬁé{sﬁﬁﬁﬁ%ga\éﬁ%ﬁga%% &%ket
clal | y

network address fromthe table. 21. A nethod as el ai ns
18 to 20, V\herépﬁblllﬁée@mrk\mlﬂrtﬂsmdsa gatoway dsedsinednia AHDOH @it Y kyentity

for communi catiQn of et BEE RN Festination packet network user address;

an entity of the mobile network routing the message to an interface (7) of

the gateway (1); and

the gateway (1) receiving the message at the interface (7), stripping out the
destination packet network address, and routing the message to the
packet network user with the packet network address,

19. A method as claimed in claim 18, wherein the packet network address is

in a Session Initiation Protocol format.

20. A method as claimed in claims 18 or 19, wherein the gateway maintains a
table associating the packet network addresses with a mobile-network-
standard address for the packet network user, and for a subsequent
message the mobile network user includes only a mobile-network-

standard address and the gateway retrieves the packet network address

from the table.

21. A method as claimed in any of claims 18 to 20, wherein the gateway binds

to at least one mobile network entity for communication of messages.




