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SERVI CES APPARATUS AND METHODS This invention concerns
wo b@4piwBd of tel econmuni cations and in parti CBAEGB2003/003712

relates to teleconmunications services apparatus and

met hods, specifically in the areas of 5 nessaging,
connectivity and text processing. Messaging on nobile
networks, and in particular text nessagi ng, has grown
significantly since its introduction. It is foreseen

t NGELRCOMMUNIC ATIONSSERVIGES APPARATUS IANDMETHODS

to fuel this gromh as users find that the nobilTe

term nal becones 10 increasingly useful for a variety

of aspects of lifestyle, conmunication and information
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10t ednarepsingly usefil foea watiptnof aspedls pllitegiyisheeromunicatiemandyinformation
u3|rgtge Jie st andardi sed Man Machine Interface (MM) of
the nobile handset, and al so requires that the nessage
be addressed to the desired reci pient. The

de tination address for the nessage y 25 typically,
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personal mailbox into which other subscribers may record voice messages for later

collection by the mailbox owner. Support for the composition, transmission and

20  reception of text messages is present in the majority of GSM mobile terminals.

Text messaging requires alphanumeric entry using the standardised Man Machine
Interface (MMI) of the mobile handset, and also requires that the message be
addressed to the desired recipient. The destination address for the message may

25  typically be specified either by entering a Mobile Station ISDN number (MSISDN)
that is the mobile telephone number of the desired recipient, or by selecting an entry
from the handset’s address book that. already has the desired MSISDN pre-
programmed in. The address book normally provides the MSISDN by using
alphanumeric look-up of a name.
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Users of nobile tel ephones can have access to a w de
variety of voice services, including network-based
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i nformati on/entertai nment services such as |ive radio
feeds. 5 Normally, users access these services by
originating a call to the service delivery equipnent

by dialling a string of digits representing the

t el ephone nunber of the service. Mst people have )
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i fOnerfrtbe ifeatares of itees Promidmagsagaveraomn ( yn GSN Hg that an identifier
Pg:g%gsr%to{lﬁuolgqgg %%g?c?e?lé 1d;ar1§]ﬁt§ i? rngﬁhﬂﬁistrgl?s%ttgé to the recipient. The

sender may not optionally withhold it. Exceptions to this include certain specialised

services that may be offered by an operator, such as chat or dating whereby an
alternative or temporary calling line identity (CLI) is presented to the recipient,
permitting reply but obscuring the originator’s identity. Apart from such exceptions,
the CLI is normally sent and may be displayed in the form of an MSISDN, though
most handsets will translate this to an alphanumeric name if there is a corresponding
MSISDN entry in the handset’s address book. This provides ease of recognition of the

sender, without the recipient having to remember telephone numbers. The mobile CLI



sender, w thout the recipient having to renenber
t el ephone nunbers. The nobile CLI WO 2004/ 019634
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facility avail able on fixed networks. Another benefit

of receiving CLI is that a reply to the nessage is

nore easily achieved, wthout laving to explicitly

specify the return address. The MM for nobile

handsets in GSM defines Reply as a standard feature.
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nmessages to al p anuneric destinati on addresses are now
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nessages to nanmes rather than nunbers. For exanple it

I%@be very useful for a mptorist to be able to send
%tégsé‘PP@t tqfi@ of ghe MMI'spmply fumphiey with anspages that have
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strongly over time, as users discover the convenience of being able to send messages
to names rather than numbers. For example it may be very useful for a motorist to be
able to send a text message to the ‘AA’ or ‘RAC’ (RTMSs) motoring organisation in the
event of a breakdown, requesting a call or text reply without having to know a

telephone number to call.

Currently, the predominant usage of messaging services on mobile networks is for
person-to-person text messaging, which in the case of GSM networks is supported by
the Short Message Service (SMS). SMS defines signalling messages within the
Mobile Application Protocol (MAP) for transferring the Short Message in Mobile
Originated (MO) mode between the Mobile Handset and the Short Message Service



person-to-person text nessagi ng, which in the case of
GSM networks is supported by 30 the Short Message
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the Mobile Application Protocol (MAP) for transferring

the Short Message in Mobile Oiginated (M) node

bet ween t he Mobil e Handset and 4 he Short Message

Servi ce WD 2004/ 019634 PCT/ GB2003/ 003712 4 Centre
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i dhattisee onl@ smadlroprstion pE@Xt mpwsagestwire dgidverahle abihe fst attempt,
e e ' 0 he first 1 tenpt. .

REE e RO 0t UBt0iah TR ol e nd

t anddys hetwarlds Hpdtt that BV 6N mordVdE BesBagddg Sdre | dliRerable on the first

net wor k equi prent or third party equipnent designed to

sFEEL and/or sink text messages. Hosts typically

provi de nmessage collection facilities for 20 voting

events, conpetitions or information services and/or

me3theiyeses axfrtext frmesabingi sesvicdsoincludd persoptto doss,eand Elest to person,

or_,advertisi.ng. It i.s carmon at the nonent for text
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[ ' it h Host l.] j f | e for 25
ferC e s et —-
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although some companies such as Telsis (RTM) offer email delivery to hosts over the

public Internet. Text message interaction with Host applications, for example for
voting, purchases, or entertainment is increasingly common, and interaction with Host
applications is beginning to grow in the same way as it has previously on fixed

networks in response to the development of premium rate services.

Information services may require a user to send a text message to a specified number
or short code, causing the network to direct the message to a particular Host service.
The Host then responds to the message with the required information and the reply is

transmitted back to the user. Alternatively a subscription service may be invoked,
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services may require a user to send a text nessage to

a specified nunber 30 or short code, causing the

network to direct the nessage t® a particul ar Host

service. The Host then responds to the nmessage with

the required information and the reply is transnitted
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fromsuch a 15 web mail systemto reply to the
nessage even though he has no know edge of the
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sen e way th this achi eve to use
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D R¥bsts: te dareopaph By 5 e Sailer, i g B s has been
neﬁ&ﬁ@@&hd%@éﬁ%ﬁﬁﬂ@deﬂﬂét@c}ﬁnc{&m physi cal tel ephone
term nal. The standard routing operations of GSM

deliver a call or nmessage to the correct network node

OIVIE] A BB BB g S ARSI 5o v o

t Wlﬂ&i@lﬂbﬁ@hd@' rinhbeg, ifeDoM thatia moldeessarily associated with a real physical
telephone terminal. The standard routing operations of GSM deliver a call or message
to the correct network node by querying the HLR in order to determine the location of
a telephone. By arranging for the HLR to respond to queries relating to Virtual Mobile
numbers by returning the address of a network node designated for handling Virtual
Mobile calls or messages, access to this network node becomes possible from any
network. Virtual Mobile allows text messages addressed to host equipment in a

network A to be sent from any network.

Virtual Mobile systems to date have been focussed on text connectivity although the
technique of voice call re-direction is known. Voice call re-direction allows a normal
voice telephone call to be made to a Virtual Mobile number. However the current

position of such re-direction techniques is that a voice call is normally redirected to



nunbers by returning the address of a network node

designated for handling Virtual 25 Mbile calls or
wore®sage34 access to this network node beconesP@DEBRM®BM03712

fromany network. Virtual Mobile allows text nmessages

addressed to host equipnent in a network Ato be sent

fromany network. Virtual Mbibe systens to date have

been focussed on text connectivity although the 30

techni que of voice call re-direction is known. Vbicg d
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20T eGhpidestinatibh Addressoand delivedy e seylymessagsttothe yiual mobile number.

al | ocated virtyal bi e nunber., B | yi

meshggertugh @Oﬁﬁ‘gﬁ dg’é‘%?ef rAReS SsreP]ﬁee{ aé‘%ﬁ[fgcge(’b{}g %é%gisﬁgg from any
an eﬂ;@&ki nation address, and delivers the reply

nmessage to the virtual nobile nunber.

The mobile network determines from the virtual mobile number that the message is
75  destined for the web mail application and directs the message to the web mail
subsystem. From the virtual mobile number and the sender’s CLI in the data store, the
web mail subsystem is able to determine the email address of the original message, and

can post the reply to this email address, thereby completing the reply path.

30  There is little support in mobile telephone networks for any recipient control over text
message delivery. Prior art for recipient control in telephone systems includes—

e PBX facilities for diversion, forwarding, do not disturb etc.
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the nessage is 25 destined for the web mail

application and directs the nessage to the web mail
subsystem Fromthe virtual nobfle nunber and the

sender's CLI in the data store, the web nmail

subsystemis able to determne the email address of

the ofi §iisamaihthnteagde selentively awitghodon orvdf,r eply to this

emai | address, thereby conpleting the reply path. 30
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CRHBARY bBAhdsRtfRRohRecioh 1) i §dsece format by use of a

Since the invention of printing, books have been the main source of factual material.
Encyclopaedias and textbooks are obvious examples, which provide this type of
information. In recent years some of this information has been transferred to electronic
media, for example CDs and DVD ROMs, which may be made available on personal
computers. The World Wide Web has been another source of information, and the

availability of this information has been enhanced by the availability of WAP and

mobile browsers using GPRS.

However, information from the web is largely unstructured, and so while desired

information might be available somewhere on the web, it is often difficult to quickly
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of printing, books have been the main source of
factual material. Encycl opaedias and textbooks are
obvi ous exanpl es, which providg this type of
information. In recent years sone of this informtion
has been transferred to electronic 25 nedia, for

exfanph epéciic dofl dMfdREEon Wt Gy M6y rdo@ired deny vidthaidthet can save
on,persi)nal_ conputers. The Wrld Wde Wb has been

artnn il pryidea benefitf or mati on, and the availability

of this information has been enhanced by the

avai lability of WAP and nobile browsers using GPRS
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a speC|f| c itemo |.nforrmt.| on that m
r epuiputsds, ifmaderavailadlet toanohilerusetsy Since theemajotity @f lnandskés are first-

a benefit. .The b oL 1 T VoAl mobile users have handsets .
FROER e SRS R A e P e T R o widely
Acseilable Fifyrmidtioh Fadileyiis ARt MeésaginbOMiddR tiee Ja86 bf GBN, it is SMS.

t hrough which i nformation, which has been
conventionally only available in books or accessible
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users. Since e ngjority I'rs

gethatr eferates wiveh SMB, GhibGiding WARtS dad ﬁﬂtél}iﬁeﬁthﬁx’t matching engine
pr ef rre‘d transport for a widely available

i r?ﬁB‘i‘%%"a? PIWeHRE APesfionson @ ¥ideFaaELefitABCS-and in t he

case of GSM it is SM5. 10 EP-A-1 185 119 describes a
textual query and response system known as SMs W zard

t Har an peoanamnoveuesGiissage vourdi-nip teandi timedirdn ewser to Host and then

intelljgent. text matching e capabl e of answering )
i HSREPAsl 1§ Siprenyoa o 28 freoS Gemprs dugrfo the needho ransi
| RhOMRRIORNEWiBSIUBALh tARSS RFEthE Mok icBmbFigdiStvo (a8 a Mobile
fromuser to Host and then from Host back to user can

bérigipitehMQ pap foae thedseds termingl ube netwole andedMobile Terminated

t nahsi e ne [ L,ce ach.transit of the
ndPhoi BRA0 AEChIRbH b RTHo RSl ™ rhs Bl tgeftse momally
paeduiies ot MI® HUBET {rénsiteoiiheabquiest drideonRNIGOF KT &@fsiefor the reply.
Mobi | e Ter m nat ed ) . .

For many services, this two-transit delay reduces the immediacy of the service, and

hence the attractiveness of the interaction to the user.

It is already known in the art that directory services may be offered to subscribers by
means of text message responses to enquiries. Normally, the enquiry takes the form of
a voice call, with the desired directory number being spoken to the user and/or
returned to the user in the body of a text message. Receipt of the number in a text
message is useful because it removes the need for the user to record and re-enter the
number. The user is able to extract the telephone number from the text message,
possibly with the assistance of a handset MMI function, and easily initiate a voice call

to this number.
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the reply. For many services, this two-transit del ay
reduces the i medi acy of the service, and hence the
attractiveness of the interacti®n to the user. It is

al ready known in the art that directory services nay

be offered to subscribers by 25 nmeans of text nessage
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of making voice calls. It the user, as I's increasingly

t heorrsgtly Intova dbstination addressat e a text message to a
destination for which he does not have a tel ephone

nunber, then this type of directory service does not

al Mﬁﬁsnd?[rﬁkysbi@l% # CARYRNGSM WAYork® 4P SistliCro BL %Tlﬁ% pecify an
number. Transferring a tel ephone nunber fromthe body

of alphangmerig Lk avhen nesiginagiogt wessages frowt theirt hamdsetsidthis eature is

fi t isca difficu operagtion.
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address is returned, the user sti]l has to manually
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a S . i bl ged I M net wor ks

F o USESto, Walaibd sk A58, Frtidnf WS TRL R Ba4oS support
wredphapningrio &LI.ng nessages from their handsets; this

feature is restricted to Hosts. One of the reasons

for this is that the nobile originated path between

hamgby ekt AAads 2NRShile s beP td@hd SREEH Jlésg%eet ﬁ)org%] R0biR AAdset and
t nmobi e

carry an 15 al phanuneric CLI, whereas
t d1ane g exssage fisliverodnariostemail BVBGpesified email address. However the

syntax for specifying the email address on the mobile handset is cumbersome and
slow, and hence the facility when offered by a network is relatively little used. A
further disadvantage of this arrangement is that the user must know in advance the
desired destination email address. Although the domain name of many companies can
be guessed, the complete email address of a company department that is able to handle

messages or queries sent by email is generally not guessable.

An additional complexity of such SMS to email services is that the reply path requires
a correlation mechanism. When a message is originated from an email address and
delivered to a mobile telephone, it is desirable that the mobile user should be able to
reply to the sender using the SMS Reply function of the handset’s MML. To do this the

CLI field of the original message delivered to the handset must contain a valid reply
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a nobil e handset and 20 have the nessage delivered as
an email to a specified emai|l address. However the
syntax for specifying the enmmijgaddress on the nobile
handset is cunbersome and slow, and hence the
facility when offered by a network is relatively

| i dddtess. Bifst thid cah betelthér 4 MSIVRNtagtbe®br il $ character alphanumeric
arrangenent is that the user nust know in advance the

destiiRe ditd & 1ok aganSFRL¥ miRpssitlel afce sirectly ¢ HorggRnt A@adopddress  there.
n 25 . ed, of e .
B i
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c O%E&M%LP& UEES Bt LIS 48dRES T8O dRese ChiBb Ale8Bkt message to
froman emai| address and 30 delivered to a nobile

t dieedirected tot thes nefeoily’ s bSMSt tratemaile gatebiay 2 Wherr thch @airdsponding

be,able to reply to. th ender. .0 he SM5 Reply
¢ ratrgian gmapatirstisdetied Shpe S dedn s  he QL
field of the original nmessage delivered to the handset

must contain a valid reply WO 2004/ 019634 ) .
PCHIGEED B9 J0eY iz by1ibe AN isndagh beret itino disrt florwarding) facilty
eith r h ter . .
o) SRS Ror R qublen Rerfrby HeBhors, theps i o pransation
di avaitdbly teh differadt methuh, aiiiraesextithepeech ocenabgthantdrybe specified
the network nmust nmamintain a correlation mechanism A
spwdharecaient. val ue is generated and sent to the nobile
handset with the nessage. The network stores 5 the CLI

val ue and the correspondi ng sender's emai|l address.

WHEVIS tHhestsuare ruseds fidri aewidetviasietysgfeapiphtationt incdudisg dotirsg, tchrpetitions

dest.ihati on ress, This address, causes t.he text,
ne%@aﬁéer%%we%g‘qd- olbeiz psERriatin With fBrse: @e%fe/san@oﬂlsﬁeﬁppeal to the
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f di ng) facilit il abl e for..text '
G iR Eleniat i 8 RiiB0n i i 8 VR SRS pichy, In many

avkdsa®leflobd® hads dshfted anlars® dindBers of Qﬁes@ti%ds Q:?éllqngt 8iscarded by some

speech or email, that can be specified }rlx t he
r enetyiorkpeven though the senders may have already been charged.

One high growth area for SMS is premium rate services, which in conjunction with
SMS Host-based applications are increasingly showing potential to generate
significant revenue for operators. Typical examples of premium rate services that
attract high levels of traffic are television-stimulated voting and sports results during
national and international events. In many ways the growth of this premium rate
market for SMS has parallels with the premium rate voice market, which grew and
then faded in the late 1980s and early 1990s. In many countries, premium rate voice
services were closed down either due to regulator intervention or media pressure, the

bad publicity being generated by unscrupulous and fraudulent usage of premium



15 SMS5 Hosts are used for a wide variety of
applications including voting, conpetitions and
WO niogaesd ve TV. By their association wth nmasRCTe#2@3/003712
and their appeal to the general public, sone SMS
appl i cations can generate very high vol unes of SMS
traffic between users and SMSihosts. |In many cases
this has led to overloading of existing SMSC-based
infrastructure and a reduction in quality of service
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in Iar%gogunbers of messages being di scarded by sone
ne I PRFARHugh the senders may have al ready been
charged. One high growth area for SM5is premumrate
services, which in conjunction with SMS Host - based
appéi pdercomecth betwens rmebilenpétyosksosidh fixpdnetwdrks, a gonnection to a
generate 25 sighrdicant r.evenye for.g at or.s
5 JoBRRF Seefiye SMRC IF dhelifty s c@hyRRaEE iRiaie, prraey to make
hi gihnkey ) Bis EMSCafid bfded k@ alleharifhié dostinbi Tor teefiked network to be
voting and sports results durin nati onal and

i npasserheves Aa intesfeqetts the fixadensyworky bmplreeiingghanggs to BMSCs can be
O AR b3 S8 B AU D3RPkl il pgerendenty

i nwithevegtreobiRARswadkd early 1990s. In many countri es,
premumrate voice 30 services were closed down either
10 gue to regul ator intervention or nedia pressure, the

bagoPublhie! to/ ﬁ%@cid”?nt&%f}&{e%{, e%%%ﬁ;ftga%g%s RYUS eflifiment is usually

fraudul ent usage of prem um
PCdr@aeed 3¢ i3 3hat Mdssadealayeise ensro M S i usthgpaptoprietary protocol.

o a1 SFBRS Brd tgEhabis B EENS RSB 5 Bpieapeen mobile
MORIABRCARD S dHofhvddd McAIRL URE ISMSE@ EORARA!HETENIS Fansmission

5 nobile operator's SMSC is required. i's requires .
15 t hequipibentds aftashed viill normallyeonly heaje to regeive snegges fiom subscribers

Coope el TSk B S8 dtorkar DT pRiSe for fxed

| NpdteBEObubRerie g sshdt hofiBESagaa o bRy nilitilki etivdrkanthe inability to
expensi ve, and the fixed operator needs to

i nitarseehmesseagen epEataetnyl JRobip tietweiks gndiits fisehaetwsrk is both a
OBl A SERBNGER b B Wil o g petons
20 ShButhdviresathe Hailability 6P mnichea Sidségitg segviae [po apyubsdribey of a fixed
Pr 8356%?181"16. network is conditional on them obtaining a suitably capable telephone
terminal, adapted for the purpose of receiving and transmitting text messages on the
fixed network. It is not therefore generally possible for the mobile subscriber to reach
a significant proportion of fixed network subscribers using text messaging, because the
25  fixed network user may not have a suitable terminal. Given suitable investment by the
network operator, this could be overcome by using text to speech techniques, and
delivering the message in a normal voice call. It is also possible for fixed network
users to initiate text messages from a standard telephone terminal by using techniques
such as that known as Touch text, as described in GB-A-2 317 982.
30
One of the main barriers to growth in communication between individuals and

organisations using current mobile messaging techniques is that the user must first
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transm ssion 15 equipnment is attached will normally
only be able to receive nessages from subscribers of
the nobile network that hostedji he SMSC. However it is
usual ly possible for fixed network subscribers to
send short nessages to any nobile network. The

i riadoivd the jzelctmloné namban ér emeAbaigesss be thaas fardda¥ioNebhdetned. In general
ngévvork acgtl ? é&‘d n&;work i,s both a_ problemfor

isanay he difficyltso pefueve ioy iegrotilspiset. passibly respuiningyihe umbersome
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of such a nessaging service to a subscriber of a fixed
t el ephone network is conditional on them obtaining a
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t R ssible % dall &hﬂ&fn’é 'S ﬂlbbl!estelbﬁhoﬁe'}ﬁﬁﬂe? hE %Eﬁx'b@ll sdhot known, even

possi bl e for the nobile subScriber to reac
sithonghite pempanypamd ol ofterfsionetmiber werykbesknlomar, MPN services allow
t he 25 f.ixed net

u S n bec e

24l G RSBl il oREE Y B, oy e o espleavitin the
| BYRS tcﬂmphnﬁWHm ehayn@IVeick oTiRg il sho}ﬂ“ﬁlﬁnﬁéi‘yl%t Rftitsiders cannot
overcone b u5|ng text to speech techniques, and

dénake aise pl sage in a normal voice call. It is
al so possible for fixed network wusers to initiate
text nessages from a standard tel ephone term nal by

usSong attemiptsi tqussrcomethe fask bhaippbi Whl?fanﬁﬁh@ﬁb al@%singAve been
e main

descri bed in Ggwfl_z 317 982. .30 One

b P eV < (RSTSPRMEWIPSTS Bt e Frerphowe umbers.  For example,
i

nehctlcuann i 1R ORLad LOOFIOEL OIS B hedloR {efe calls to 4
2 eperificl edst, RCWiGHRGNR 0 Retdrk hﬁmlbmotnmtsl’ﬁoh chaliiesn & the florist

PHERER 0oL, R M S e s

ﬁpmlbﬁlaﬂ&ﬁﬁ anlQf Sdtn¥safiSfi i ng the cunber somre and
expensi ve use of a directory service first. 5 A

further shortcom ng of current SMS addreSS| ng nmeans is

bl BERBRRGH o3t bl HgRRRR ot bonehe
ew eeﬂeplidmeughnlidﬂ awmmwmgnaman@mna&b QRS &HRrd ugdaﬁ's/ pit¥ed on a
be_known, VPN services allow this but onl

c elsnbeng, kexpads Thys O8A0 JRASIS n%mllusca&oog&aéﬁéy Aedxprack of this
V\"aﬁﬂ?b&ht ﬁethat, because each of the digit keys represents several letters, other

organisations may not be able to use the same scheme — for example 0800 VEKRIS is
also 0800 835747. Thus utilisation of the significantly increased address space offered

by alphanumeric addressing is severely limited.

Other drawbacks of the ‘0800 TELSIS’ approach include the fact that a number of
different layouts for letters on telephone keypads are in use throughout the world.
Whilst the situation has been eased in recent times with the introduction of an ISO

standard, organisations may still have to promote both alpha and numeric telephone
numbers, e.g. ‘0800 TELSIS (835747)’.
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support for al phanuneric addressi ng have been nade

wi th personal nunbers and particul arly Freephone

nunbers. For exanple, genericigdentifiers in the UK

such as 0800 FLOVWERS are used to route calls to a 15

specific florist, or (wWith Intelligent Network nunber

t r@rﬂﬁﬂﬁpnm&llﬁmho aicewy irt the t land’ Ioﬁ)[mts)t hawveadiffesilty il @ccessing such
cific |dentt|)o€|é(ers h_as 080Q TELSIS, can

u&ﬂl aelrﬁ S‘[gor example, somebady in g eilands Frighing to call Telsis in the UK
Or\Q@tﬂdSn@htl@lly hhve 31611 ﬂfésﬁ%métfbﬁapﬁ&@@' S ?(}'llov%gnl')ayn the country

t he al phanuneric address has in fact bought
t 108p A ethen Hise VKntadenboné elumbgr (withant rths [kmdmgt gerbfyd.e. 0044 800

L, AN B ot SR SR T e e

t halnd thegpremiie tcuntiyaode BRE ButBBerBARat OEveR o b dre KRY¥Wn, access
r%ilﬁglﬁs several |etters, other organisations nay

| be nesmitiedebecanse 980(k e - Flfeéph@b@amdeeamBWen where
V@Jé{%b o
si gni ﬁk%: gln?ﬁ it ﬂ}]ecégg%lg%ﬁ%ﬁ?yeggt@sgg% o {ethgoc}l%s B‘iﬁumng from
alipﬂemmnml|callsaddre33| ng is severel y limted. Oher
drawbacks of the 0800 TELSI S approach include the
fact that a nunber of different |ayouts for letters
O BHERPORE HGYRAEShEE S r rg;
Wi | st tﬁg S|0t uati on has lgﬁbg#%ga&é@dl%?%r&?g%eh%ehg%egmde through
wiletroduldon of tho dlnivérsah Fodephond s8@i&0insthiddaiapical country code of 800

g&gngrgéeila%llgfaeﬁ% o léussch%lwﬂg '@@‘é‘ﬁgtog T%{I%gg ql%_ E‘g%llccegg ‘coa %glsm from
(38p 7dotintry WppdR@dd OhO 68 4ivREsA] Cﬁ@%@l%ﬁ@ Os%?x;lge i)gft |1H practlce the

addition, callers who are not in
h&Mganisatien digs g arpange J@S dhe @aﬁuuhr UtumrealsFreEphone number to be

AR in R DA b ST Rt Pt e potots made

| abevenatadiigy nam‘@’ﬁﬁxﬁbﬁod@sheﬁ QTEDSE(Z’VEKR‘IE*;‘)eaﬂ‘cPHféfﬁchnt use of the
code a af@ren the UK tel ephone nunber lgvvlthout t he

| 83@?&@3 5§ SpRcegare (il vl s oy H@M@ﬁg repplonee aid it hddition the
t Hkaék tlﬁmlﬂjé an

I gggggds?{:ng egt apprggcprl at g%crglu ﬂtlry coéf ahdnﬁh‘ls‘rfiaegle As can be

f ﬁﬂmanmnﬁmumlﬁerhﬂgesshaermmiﬂnﬂm weld’e ssleconts neblvbrks bidé inherently

e tlt ed. because &)800 is a Freephone code and,
e{/eg cﬁﬁg,rrgsu ting in an mmpaired service to users and reduced network revenues.

As discussed above, it is possible to use alphanumeric representations of telephone

numbers but with significant limitations.

Another common limitation exists in connection with services that are normally
reached by dialling a short code when connected to the home network. Such services
may include voicemail, customer services, and information/entertainment services.
Current limitations of mobile networks with respect to international call handling mean
that, in the majority of cases, calls to a short code may not be handled in the same way

when roaming. Furthermore, current limitations of international call handling mean
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and restrictions has been made through introduction

of the Universal Freephone service in which a |ogica

country code of 800 has been all ocat ed. Thys dialling

00 800 00 TELSIS could allow access to Telsis from

any country supporting the Universal Freephone

s ethet the callgrfs CEP israfteni noe delinerddbtoor dmtinativnl OFhifagn fedtrict access to

ar e faor th rti.cular Universal Freephone nunber
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ooty SRS o e oot AL i o
i rchilstiasey Gilenditigh Iwithim 9t comporats b AN cemsiromment are typically short codes

[ rFqu' r.tal pment services. Current
I?lfrlf#t at .ﬂé-‘zgf’@g‘gﬁ%‘%’f‘} CHeTRBPks with respect to
international call handling nean 30 that, in the

jority of cases, calls to a short code may not _be
Eﬁlﬁl& ICBEehtex{ensive yaeofiayt mejseging Serreomgnunieativh eivesrise to a need for

el 2500475 1T B dhSH0E 5837 o f Rvidd e additona

cdddnees thaCbte fakew faregranied el dthier Rifmb dfRofREliibh OFor example

This can restrict access to certain services and

d &8P PAMIYHUCAlioR Gap SUpBRfE €RUL r@ﬁor@lé&tanﬁéﬁfsﬁ@léﬂ@nmrmmtwn allows
: | J: o ' eml oyees .

(Bho e T e il 2R iRy BRORFY 1 B fognf BB 6 EGpving or

abichiving, laeg hone thatsig efsy to use.

Although the prior art provides for text messages and replies to be sent between a web
mail account and a mobile telephone, the prior art system described earlier has no
support for voice reply from the mobile, even though the mobile user may reasonably
expect to be able to utilise the originating mobile number to make a voice call. Any
attempt to do this in the prior art system will result in a failed voice call. Normally
when a mobile user receives a mobile originated text message, he has a number of
options for reply. He can send a reply text, he can save the originating number for later
use, or he can use the originating number to make a voice call and hence either talk to
the sender, or leave a message in voice mail. From the point of view of the mobile user
who has just received a text message that happens to be from a web mail sender, he

would expect to have the same options. However, were he to try to make a voice call



text nmessages using the normal reply function of their
handset's MM, and to have the reply directed back to
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mai | account, on the conmpany's LAN. However it is not
generally possible for the nobile telephone user to

either originate text nessages fshat are deliverable to

a corporate 10 LAN, or to reply nessages from such a
corporate LAN. This is because the addressing
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current extensive use of text nessaging for

comruni cation gives rise to a need for associated
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an application may be executed for each of any or all messages that arrive at the
apparatus;
means for storing message attributes matched to respective messaging applications;
means for comparing, for each message, an attribute of that message with the stored
message attributes, and operable thereby to select the respective messaging application
on the basis of the comparison; and
means for executing the selected messaging application, execution of the selected

application including processing, transforming and/or routing the respective message.
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therefore inflexible in the formatting and sentence
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response may be routed either via the SMS router or via an alternative route such as
over a data network. In the event of failure to match the input to programmed

exceptions, the query may be optionally passed to an external system or agent for

response.

According to a third aspect of the invention there is provided a telecommunications
services apparatus for use with a telephone network, the apparatus comprising:

a message transformation means operable to parse, interpret and transform message
content and addressing in order to generate a response message according to
programmable tables of rules known as exceptions, wherein the exceptions conform to

a syntax that permits matching of a single exception to multiple forms of message

construction.
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nmessage attributes matched to respective nessagi ng
appl i cations; conparing, for each nessage, an
attribute of that nessage withithe stored nessage
attributes, and thereby selecting the respective
nmessagi ng application on the basis of the conparison;
and executing the sel ected nessaging application
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event of failure to match the input to programed
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pmag:ra’gm’rabl e tables of rules known as exceptions,
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?ﬁoﬂmgq éhé? UTH B b SRRARIITAPRE message and the routing
1nformat10n obtained from the original message may be an international mobile
subscriber identifier (IMSI) and a visitor location register (VLR) address

corresponding to the sender’s location.

According to a sixth aspect of the invention there is provided a telecommunications
services method for a telephone network, the method comprising;

a message transformation step operable to parse, interpret and transform message
content and addressing in order to generate a response message according to
programmable tables of rules known as exceptions, wherein the exceptions conform to
a syntax that permits matching of a single exception to multiple forms of message

construction.
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conprising: a nessage transformation nmeans operable to
parse, interpret and transform nessage 5 content and
addressing in an input nessageign order to generate a
response nessage according to programabl e tabl es of
exceptions and rul es, wherein the exceptions and
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geperate a response nessage accor ding to programable
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exceptions conformto a syntax that permts nmatching
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above method(s), and a storage medium on which such computer program is stored.

The invention will now be described by way of example with reference to the
accompanying drawings, throughout which like parts are referred to by like references,

and in which:

Figure 1 is a system block diagram of a telecommunications services apparatus

according to an embodiment of the invention;

Figure 2 is a block diagram showing SMS grooming in the apparatus of Figure 1;

Figure 3 is a block diagram showing access to a textual information service in the

apparatus of Figure 1;
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transformation step operable to parse, interpret and

transform nessage content and addressing in an input

nmessage in order to generate goresponse nessage 5

according to programrabl e tabl es of exceptions and

rul es, wherein the exceptions and rules conformto a
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Itiple. forns i nput nessage constructions,

\%@ﬁ&%@%%‘t‘h@%%?@ﬁents of the exception or rule
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t bigure Biighblocksikgramshowing thementdr om whikdr messeggsravy rateived from

nication services nmethod for a tel ephone
né‘?%ﬁim% ﬁiitﬁ(%ss{%npri sing: a nessage

transformation step operable to return a response
message back to the original sender wthout requiring

aRefrmtingity Kjgureyl, asubschibeés mobde teominabi? istshowhidoRmunicebing via a

t he on add n out i nfor on
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t BRoré thea e ®MS rr@tttbﬁe ”FheCSMD WhRér 1Y eghlhiceies G@thra/ §Hot message
out the above netho , and a storage nedi um on.

wpTEiee serire COIPL &3 o@a aisited gobileswitclingrpentre (VMSC) 18, with
" Qﬁgﬁfn'aﬁgn %Q%)Ibtlﬁ Wllj&? 26 eatil Sp/ﬁdr B%r \1\@33158 O] Ft‘es\%ﬁlpa virtual

ererence acconmpany nroug‘#]out

Whioblle bqiipmpat 1Baral, @iaraaf SNS eldeltfacekgatdwdyel 7l; efithirseivi@roviders 30.
and i.n_whjch; 25 Fi u_rell gr am of

a system bl ock di a
2 AN O] 2 SorBranicatey i %Iérr&p% 16 286 o¥ith. prpa] gateway
a§4 e@@&bﬂgﬁ(rw% (ﬁ/sﬁmr oo 95 s %%5&@0&\%@1 tﬁ% REKC 14 and the

diragram s e apparatus o
Fegail gatewag (24F|Fgmﬂler Gommumchlngcxklﬂdﬂmgﬁl\d& retwend figs an SMS service

gc{g\gfo té@ln f(tsgﬁ'é u?é. tl Oﬁ]@ffgél\éhl%glster I!ffR) 28 which also
PEhRRRRARS 99BHAS SMST 13.

As shown in Figure 1, the SMS router(s) 16 is/are placed in the path of mobile
originated messages from the subscriber’s terminal 12 communicating with the MSC
14. In an implementation, the router 16 is typically connected to a signalling transfer
point (STP) in the network, and is in-line in the sense that messages pass through it
and back to the same or another STP; however this level of detail is network specific
and beyond the scope of this diagram. After any processing, the SMS router 16 may
query the HLR 28 to obtain delivery routing and then the messages may be onward
delivered either directly via the VMSC 18 of the destination mobile terminal 20, or
indirectly via a store and forward mechanism such as the SMSC 13. Alternatively the
router 16 may interact with the SMS Wizard 22 or the email gateway 24 instead or as
well as delivering the message. Traffic destined for service providers 30 may be
groomed via the SMS interface gateway 17 or via the SMSC 13. The virtual mobile
equipment 19 permits traffic destined for applications or service providers to be

originated from any network. Voice calls to virtual mobile numbers may be directed
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in which nessages are received from 5 an SMS router

in alive system Referring to Figure 1, a

subscriber's nmobile termnal 1% is shown conmunicati ng

via a nobile switching centre (MSC) 14 with an SM5

router 16 (the systemmay include nore than one SMS

r oyt the JHLR Hfan&Mi withihethe Mortia imobiilie cgjnfsnent t19 to sehdelivered to the
nmessage 10 seryice centre (SMSC) 13 and, via,a visited

O GeeSCEAR IS AAURINGIE Py @hwmxwie fayHrangcefles yoige msssage and
ORI it G thd'ethaif Bate W2 PVE router 16 also

conmuni cates wth™a virttual nobile equipnent 19 and,

via an SM5 interface gateway 17, with service

pr-QVi 30 N Wzard 22 .co ni es Wi

SR, SREE Dhiertehal G B af e S0 By 1o (RIDD 5B Router,
S ehahERured [bzpl”&ﬁi Linvie&d. Thisiequiphicfit 30spablo & \WeeikctiBe to mobile
M5C 14 and the 15 emmil gateway 24. Further

c dplenhane Jetwrrkawsing ﬁ‘ﬁ%d@?@dr Benallinggotosols inclyding 88V prd TCP/IP.
control point (SCP) 26, and a hone | ocation register

(HLR) 28 which also commnicates wwth the SM5C 13. As

s MthersystenFslgwieiniFigtieel SviSprooide e (SIS Itetwerkadapalilk af edpporting a
in the path of nobilege 0.ori gi nated messages frgm the

s F 15 anplicaonsn slesortbed oaldty B ﬁ’ﬁb‘lgl\jq‘?lw?h@ fischutire sMs
14 i npl enentation, the router 16 is typically
co%rﬁlé@%cgge'to a signalling transfer point (STP) in the

network, and is in-line in the sense that nessages

pass through it and to the sane.or another STP;
PoiEwe B ah svublger SUSePome BiRhE ~ufas of Flsuie g
beyond the scope of this diagram After any

processing, the SM5 router 16 may 25 query the HLR 28

t Figlye 3i shows|aceass Yo # trxtiah gnfarmptionesarvi¢rs withsthbe gendy eipg sent back
b nwar d el.| ver ither disfectly via the VMSC 18

o?tot eeork%%%tgrhggarl H%%%glllel Sggtterélr(}ﬁlﬁ%‘#ego, or indirectly

via a store and forward nechani sm such as the SMsC 13.

Alt.ernativelg the router 16 may interact with the SM5
Wiingedaround 8UYhel teprhmesspgese ssyty pigaliy, delvesable pmediggaly, networks

230 P14 NOnLB 5P SRS Tl Syl SSbNET s cost ot
I rih esefiding atl ahessages via arstote ant Hervalb@ebBanidh anvanr SMBC. Improved

b SRt by B B SR S e o s
LLIR e?gé%v g?@‘é‘g&l&gﬁirvg@'t gxg)cgﬁul SnfRr VddiiveRld BPRin Gppropriate method
according to the characteristics of the message. Person-to-person traffic may be
directly delivered to the recipient, and only if the recipient is unreachable is the
message then passed on to a store-and-forward device. SMS routers may implement
throttling, load balancing, address translation and other facilities within the network to

improve the efficiency or scope of services offered to subscribers.

Some value-added text messaging services may require a user to send a text message
to a specified number or short code, causing the network to process the message
according to the service specified by the number. This might be, for example, to

modify the message in some way, possibly transforming certain aspects of its
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for exanple may transcode a voi ce nessage and deliver

it via the email gateway 24. 5 The SMS router(s) 16

may, for exanple, be a Tel si Sdé TM SMS Router,

manuf actured by Telsis Limted.” This equi pnent is

capabl e of connection to nobile tel ephone networks

usj | | 1 ldegidagbR A lRPdatively for
angﬁ%@ﬁ?@?%&%@@%@%ﬁ%ﬁgﬁgﬁhﬁ | ggdr gs liie%an provi de 4
arsoBiéSapsticatiords tmpabiverlofmayudirestt thegtransf@mednipessage back to the
appli.cations, described below, this being known as the
FURTLARAIBRASCTAr chi t ect ure. Figure 2 shows an exanpl e of

SM5 groom ng using the systemof Figure 1. 15 Figure 3

shows access to a textual information service, with .
t Successful  betimigrdisationbaless  permitied otheyi rghebsl | spiesdn of mobile

Si t he system of Fi o O 9 t :
e Eloutiabios B, e o, RS ALEHRE K P be LSH in many
NEfREHS in Hafy bouintHied Hovel &g thidiseindardisatiompsgegelso slows down the
handl i ng that™ avoi d the del ays and caost invol ved

.G 20
i ningredutitioy of new feaisreg isnevarks, andfaeilievavalpllg teyusers today are to a

mechani sm.i n . | v ffi.Ci

R Lo SR (e ORRY e vho e
al hevstealiids Be&RSeedro previswilecConslyerplyosems estrdney/ or network
delivered by an appropyiate nethod, accor i@% to th?h'

c hiselidies that predesiable frdayeare é}@’égnnpg(ﬁg@ - Flp bgfiause their use was
tr bl i sl i | . | RiigNill possible to
R S pheeat o e g
nefsedece teensqreisseprovided an architoctaredis ddopiedvétral neeqily: nakes use of

QRS 420 JAPORIGN AL g e P % ey Bt S allows

nefn\PB{/a{‘tiotno?i?liefrB& Bt Re&stiah fsbRiRIGY new diopBEifiefways or by providing
services o

ered to subscribers. Sone val ue-added text
messagi altprsaiveibebavionwty require a user to send a text
nessage 30 to a specified nunber or short code,
causing the network to process the nessage according

t oThORh&@EHGR SRk hREsapys hhd volteheessaddsi arendifftenbend each is
for exanple, to nodify the nmessage in, sone, y . d
poswiedity ftsroarstpenPhepreapigaiiona dpehenge §i ufery fgppviour has occurre

Zogvﬁler%%yg qﬁcfbiﬁ%ﬂo%zlggél \Qiﬂ?’tzlgai%ally choose to either call or text to a mobile

telephone number depending not only on the message but also on their personality,

mood and the circumstances of the moment.

Recognising that voice and text communication are each more suited to differing
circumstances, a potential sender may therefore be more likely to send a message if
both means are always available since he can at any time choose the more appropriate
means of communication. Furthermore, offering both methods on the same number

makes the situation simpler for the user and reduces barriers to communication.

Taking these and other factors into consideration, the present technique proposes an
improved architecture for SMS processing in a mobile telephone network, that is

suited not only to the basic needs of efficient person-to-person message transmission,
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nmessage back to the originating user. 5 Successful
standardi sation has permtted the gl obal spread of
nmobi | e tel ecommuni cati on netwgr ks. Handsets are

manuf actured that can be used in nany networks in
many countries. However, the standardi sation process
albsp can cilsd opport e manyradueidal) @ e firayetr &S benthought of,
networks, and facilities available to users today are
t @PRiicatignsfor which SMS mstyarks eaacbegisedne scope of the
desi gns envi saged by those who forned 10 the standards
several years previously. Consequently sone services
oSuglesnpdichtiorfsapay intiuds—t hat are desirabl e today, are

not i i ately avail abl e becguse t.heir_use was not
D evt oBBSh, CURE oo RE O BIeT PR b SRR JHiA PAl

Nevey t fard I el ' C

Sorv ¢ ateEbdelvory B SlditniscRIh dlatodi olbBIhOGER Miliand forward
onl y midoiltiasse of the richness and flexibility of

those features that are avail able, but also allows 15 .
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specgy fi Vi dj . rnat |

penayi Ap et e bR do MG p b Sl U rios
voi e IfEsaaghs atessisidgintiligean@xepobessihg agett ed to

iIts own types of conmmunication. A change in users'

behavi Bied mgvask @nd exogs netiyorihaacessy nobi | e phone users

will_ typieall ogse.to ejther.call or text to a
mobi egg)gf% érrﬁiirt]gnﬁﬂ@'é?gf%dp%ﬁm’% not only on the
es sagTrdidfatidh $Pot@br tb@h sudelsTadl drispeechmod and the
ci rcunst ances of the nonent. Recognising that voice

and « eklighcortnmmaihositariginatedetraffich nmore suited to
differing 25 circunstances, a potential sender may
therefore be nore likely to send a nessage if both

NEAE Fuftr€ SMSVRShid¢ire,2d3| shobmNAFiB@eCRMA! pRRIdel ddEMS network
choose the nore appropriate neans of ‘cormuni cati on.

Fthet seapahle of gipperting ¢lindthespapMisationsrandimorsame nunber
makes the situation sinpler for the user and reduces
barriers to communication. 30 Taking these and ot her

f Fhé Buterd SMS gohisdctles ptdvides al Meilple @8& PoweEGBHsE W8 which to build
proposes an  inproved architecture for SVS processing
| FEVEnUrosRIeEting | Riptnsse basdwen Waluenaddeds seruiges, eghilroelso providing
ORRAstRothRSaBabilified G Sas Abad Tl dritla® ALtwRAE PR RnPEAAR srooming
nessage tranSm ssion,

and direct delivery which provide both direct and indirect benefits to network users.

A key feature of the Future SMS Architecture is that multiple applications are
supported by its core component, the SMS router, in such a way that by matching
attributes of an incoming text message against its programmable decision tables, the
application to run may be decided on a message by message basis. In this way the
SMS router is able to support the Future SMS Architecture in offering a range of
applications simultaneously, while providing future upgrade capability to support

additional applications by means of configuration and/or software upgrade.
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be used. Such applications may include 5 High vol une
voting or other participation in nedia events Direct
delivery to m nimse del ay andyreke efficient use of

store and forward facilities Goomng to separate

special traffic onto another network at the earliest

p d"lhﬂtdecisifédrq:thhlam I dmgamsleﬂ msmircl‘]@calllycabhhhﬁhd asitibiies opan incoming
address and in fiel formation access
SR B SPGBy SHSR GEaes AR HGR HSHa. Enpgdhe first complee
NSAMEH ks AREd CIHRSRattRMPYbcRE @&ﬁﬁnate%'\@xdfﬁlﬁ 15%'0596 a%phcﬁtlon and
copyi ng and archi vin Translation to other "'nedi a suc
a@a@mtetrs @re ’s@ladmd Hllgatchmg wnppdnisswilduarding ahé diumber ranges to

F Sl\/B Archi t
e T R I 5 S PO G o
OfonSdeﬁot&ﬁﬂldJ&o@Hbaﬁfs wies e tApR! dreds hﬁ?sbea%ﬂﬁﬁféﬁ to ' ¥tain from

Future SMS architecture provides a fléxible and

paakerte e totad aumbern g Y signablingltonkg on theentse- @@ﬁ:@neapphgitlon has
buysi [V

DS SARa e AL VRSP S8 RO bt by
S hpplndagon reishng arhatiRs tiopa ‘\ﬂim&ﬁl’f trenkOgro @b tdghatch Fokther attributes
dire élel ivery which prow de both direct and. indirect
bé‘?fefci?ql ing d’rﬁ%ﬁ%gk rQtigsiloy qrether k. yFhe srateling picgpeand the

%@gﬁfaﬁ!}hfc tn&Hk% us8 df Q@Etnﬁﬁbﬁ'aﬂh %1 MRk aa'iihf%?ssés%lﬁ tyfe various

orted I'ts core component e S
s sxghalhnglaﬁpldsrmlﬂ aﬂ)go ﬁhalmdssa@ coﬂteht Iuh) deeidingfthe procassing 1@ routing
% A its programTabI e deci sion tables,

ﬁ?a © ‘?g“‘alt gﬁ"‘ @qsﬁargerray be decided on a nessage by
nmessage baS|s In this way the SMS router is able to
support the Future SM5 Architecture in offering a
r Qfﬁg?éledf opt-ammn Glft then gechiniqut t naows dyscribhd | by pmearisd bfigexample
[ & ubar abl lity to support 30 additional
|ccz:11¢51 ions éﬂ?s of configuration and/or software
upgrade

One of the key aspects supported by the Future SMS Architecture is known as SMS
grooming, that is the selective routing of certain types of traffic away from the main
SS7-based SMS network that is used for person-to-person messaging and onto a
separate network, for example a TCP/IP or other data network, typically for delivery to
Hosts, applications or service providers. This is illustrated in Figure 2. The heavier
arrows indicate a higher bandwidth message path, necessary for grooming peak traffic
loads such as televotes or media competitions; such traffic is unsuited to being passed
through an SMSC where it may disrupt person-to-person traffic, and require

unnecessarily high levels of licensed throughput, at a correspondingly high cost.

The grooming operation is performed by the SMS router 16, which may be
implemented as one or a cluster of units, and which may be geographically dispersed.
The SMS router 16 examines each MO message (either arriving directly from an MSC
in this network, such as the MSC 14, groomed as MO by an SMS router in another

network, or arriving as an MT message from another network using the virtual mobile
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mat ched agai nst decision criteria. Once the first
conplete match is found, the matchi ng process
term nates and the respective24pplication and
paraneters are | aunched. The matchi ng supports
wi | dcardi ng and nunber ranges to 5 allow flexible

netlotique) and dacidemnomthe basishadraddfessing esformationtand{prtcablenkthat the

B P AR EnedCf AR NS ApERtP Shiob 5 B S may be
t £6diatBd AN thdf nebRdrks of mgl Bedbsddiatbk svitna Edrapétist @itwork but be
Once an application has een started, the matching

s evar apintepenest. phepe messagreard groogwdi ¢f8 drasy the normal

PP 0 8T 0, SR OT p e sus
dH6itslinag be AR $9ESS 7, ISMIRR oger TICPAIPOST diliee tiahkiyrt thdns.

mat chi ng process and the . application can nmake use of
destination and origi nati on addresses and type,

V"?ﬁi% g%[%’dells’is g@dr{si %eft{:)ﬁ!e d3efith R0 (/Ekgng:TgaSﬁaagﬂler hig%evolume

con n clrding processing a ting to
capplicgibney tlldwingethe hnetwoda ge geddrateteabhedbp pesppndimg  gdickly to
the te ique is now described by neans of exanple

hn
apatkebdanBNE: of the invention. One of the key aspects
supported by the Future SM5 Architecture is known as
SM5 groomng, that is the selective routing of
cWfithaa rgroyping sefutionafnetworkvepgrators retaire comtrgl of2premium charging,

SS7-based, SM5 network that is..used for

SuPash v R rufaE St Ret o aad prapopeple vsoge flls to the
NS Broviders. Bl Rndfiiidd? gfjontihf & otlsihed Waenall Ketworks in a
typically for delivery to Hosts, applications or

; | or,
seatipnaleorgeogiaghicareargioom, gnd et ismay %@oughm Igefrigtion. SMS Hosts
-lr;%g% glgzé/ 'F?:{C}]l'{n@ét{o%\’\@o Ll ?p%‘ireﬁ(élaug %g%géggg%d%\dregg ($l‘| %ltematively the

necessary fror ro

| eRdstoss hhaaairdaghey aippsridnteredhectcambat art SMISsHostundy be reached
traffic is unsuited to being passed 25 t hrough an SMSC
viegedly ifrompatheplogal istwesks-son- t o- person traffic, and
requi re unnecessarily high levels of |icensed
t hroughput, at a correspondingly high cost. The
gAdugh bendoyidthatathoin the SRE domeimss rdopired enlSMS fawasttbe SMES router(s),
whi ch be inplenented as e or,a cluster of
ST the, esshEST R DES GUBBIed APy Renepicruiqs a TPIP data
ThawehS phRiitiflz Hibh SRBIHIRE IERCRaME ABRSRATdiR thd &ibscriber to the
arriving directly froman MSC
service provider. Only this architecture allows the network operator to provide service
level guarantees to multiple service providers, without massive over-provisioning of

SS7 and SMSC capacity.

Generally, the available bandwidth in a network is large at the radio interface, where
many users are distributed across many base stations. The bandwidth of the
communication channel then decreases steadily through the links to the MSCs, the
links to the SMSCs, the SMSCs themselves and finally through the links to the service
providers, which can typically only handle a few tens or hundreds of messages per

second. The general lack of bandwidth at service providers means that for large voting
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5 neinvolvkmens. generate revenue by responding quickly to
10 mar ket demands. Wth a groom ng sol ution, network
operators retain control of prem umcharging, whereas
W A uFRstedxamphi is'dfp%ﬁlblehl% 151&)3@9&1‘% idirebt detivesy, \xfh@fe'byatﬁ‘éj SMS router
reasonabl e usage I's to the service praoviders!
Vald attempie message delivary one of mpre Smshit erily passintgethe amdssage to a store
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10 h aM@njﬁn@tW@ﬂQCdrb Qﬂwteﬁtf)éﬁ?&idlr@lﬁﬁﬁﬁrﬁé délivery SigRedsaRtRE exceeding 80%,
area, or alternatively the operators in that area nmay

sufsish tindipates thehstoee 3nd forvaed ISanotsmrmete fmwvse' message. Direct

ba%ggg 4l lgw's?ﬁ)&lai’or% eﬂ%!,)e%%?cga{gaélgpﬁl thélﬂ lb@ cﬁh%hng most

mal'rn 1s re U|re

f amemgdshhre‘&‘]@ fromuttles $MS routdrs.eWithhonth 20%&01?1'&551%9%Qu1r1ng SMSC
may be groonmed to anot her network, such as a TCP/ I
datierash OPRIFFALS TP YR A i ABRGYJHIitationt ify feax Bavsdn their SMSCs and
re Ve AC Y

15 | i e R QIR for AR ERRRECVERY of el i 6 Shifing message
oprmiﬂ’exyrchbapqn,rfas»teldmdsmmietﬁ&cieﬂtevel guarantees to
mul ti pl e service providers, w thout massive
over-provi sioning of 25 SS7 and SMSC capacity.
Cengd MY aroﬁta‘?s)alf@'df ahé Q“uﬁﬁ@ CMMgthchﬂeéuﬂéeéé’l\Pﬁlgo Iptovide network

Iarge at the radio interface, where many users are
di protection. é\Hlthccpmsdlsnqunm&eomtﬂm SM%SCRrQé pequeie dhrhitling limits

20 ? L(‘ratg S?Qc m%enﬁ'gh‘ltc raﬁ%gaeﬁgg% ear}h ee%reya§l€/l%cs to? %c;st,ypreventing

overload. Without centralised control, only an approximation to a desired throttling

level can be achieved, dependent on traffic statistics.

A further example is operable in conjunction with the technique widely known in the
25  art as virtual mobile. This permits a number, or range of numbers, belonging to a
network (say Network A) to be used as addresses for Host equipment or application

within network A. There need be no mobile telephone associated with each of these

numbers.

30  The virtual mobile equipment 19 in the preferred embodiment may be implemented on
one or more SMS routers in network A. Using techniques known in the art, the virtual

mobile equipment 19 may be arranged to contain the HLR function for the virtual
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V\thv%huﬁl %ﬁ%‘g%és that store and forward i s not

appropriate for every nmessage. Direct delivery allows

operatars t.o rel ease ca k ' il o 3 +tual
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storage, operators renobve any_ca It}é [im ailésots

t agy arqyashined fobelpeg fo BREoEK %E(P.%{%t eXample ¢ most general
ﬁ%%%ﬁcl'gatbﬁgg,g%aérge?y gé%ﬁgA%ﬁ%Rworm hﬁy Bk th @nfed@wbikiver different

elivery cheaper, tasSter and nore
efdetworkflt . The SMS router(s) 16 of the Future SVS
Architecture can al so provide network protection.
Wth centralised control fromthe SM5 SCP 26, accurate

t qﬁ%tr{léritggm feﬂeé?the %anﬁgfé 2R §@lal AhbYilBqlipafeht & doafigsred so that

sent to each and every SMSC or Host, preventing o
ovier Iselacted Witthaluturabers roxl iweher cengasobelorging tametwork B, periodic

approxi mation to a desired, throttl]j :

R apei gasiiste S EpPaierivy e SE) pioBHE fafRedp nevwor A
exgﬁ%% Eaulss tRPRLARnEOf theseOited) Glutr®BrsvistrBedriiel byenttmioruB’s HLR to
W eyinovvninthe 25 art as_ virtual bile, This
pehanitiesSMSrontse(s) thot foranger of theBBIEL MABP GABIPARFRE i getwork A.

oL B U ek, By ond epgen bt o e
negEnie:dNaquipakhteint itepione Nesworki At @ thie fimpkeotendfvirtual mobile
t hs(,ee?'veices on behalf of network B with no changes to B’s network. It is merely necessary
for network B to allocate suitable numbers or number ranges and to provision them
onto its HLR(s) in the usual way as for new mobile phones, such that location update

messages will be accepted in the normal way.

When a mobile subscriber sends a text message to one of the virtual mobile numbers
associated with network B, his SMSC sends an SRI-SM query that is routed by GSM
networks to network B’s HLR. The response to this query directs the sending network
to deliver the message to the virtual mobile equipment 19 in network A. This may then
determine that the virtual mobile number used is associated with network B, since a

network B IMSI is present in the MAP message, and convert the message to an email
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in the art, the virtual nobile equipnent 19 may be
arranged to contain the HLR function for the virtual
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the same network, or different networks. 15 |In order
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ranges belonging

I Bc?ﬁf]is awitdh didremalessagSRI GSl’(eﬁd gmmarﬁgtlﬂdm’ﬁyudd) Qwvty fougdtwork B’s
i equi pnent in network A These cause }
nﬁg Figh et (He o th; Iopation yadalse dans, Y e Briwabmghile equipment in

NEdtWBS A,ﬁ] dide I%Dggﬁlj%elq@ﬁ@rf I‘r%gﬁ@s'i: (il bk Qéﬁt f{( ‘ﬂﬁﬂe %%)LR to the

part o viTttua e equip in networ
I\&M§aige‘sr 46 ienetmadrk 4. Netwak\A’s tvirlal mobile eguipineht thisroperable to

el b { to t | I . [ t i
DB Abenie, B 1ok st i MSTSEE 6 Ao puber of the
Séﬁit‘ﬁbl%eﬁnéw ch@pmbht Qjchnﬁt wWRrvsB 29, tnibR i§ Iﬁéfgﬁ@l}l th RetSvork A.
network. It is merel g ecessary for network

alNptooak & mﬂﬁa@lbhe toubandies veice walister theamgwahndtnb@rs on behalf of

n 4 hem its. H- t he
AP, B bt RRopREr B blodick A Posl il R serviee.
NBEEBUCFoi1ve lehuibteat GORIEDe iaNvdibe sdtPicBRswitalY or an IVR (Interactive

Voice Response) unit. Preferably the voice equipment is able to record messages from

the caller and deliver them by email as an attachment to the email address that is
associated with the virtual mobile number used by the caller, or optionally to route a
call directly to a destination telephone number associated with the virtual mobile
number dialled by the caller according to, for example, time of day or other criterion

configured on the system.

Preferably the voice services equipment 25 is configured to record voice audio files in
a widely used, compressed audio format such as GSM, so that it may be decompressed
on a wide range of computer equipment running standard email client software. The

compression of the audio yields benefits in storage space required for messages on
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GSM networks to network B's HLR. The response to this
query directs the sending network 30 to deliver the

message to the virtual nobilegquipment 19 in network
A. This may then determne that the virtual nobile

nunber used is associated with network B, since a

netman rskstBmb,Mald fo? effice@Ntansmidsion BdPediEibeEtem@Rgthin the mobile
convert_the nessage to an enmail WD 2004/ 019634

P epibodMonks712° 27 format and deliver it via the
emai | gateway 24. The virtual nobile equipnment 19 may

mai ntai n a database or | ookup table relating virtual
mPbifereblyutheevsicé Getvidslssequipinéd 22 Ridperdilr s 2€sept Svia the email
This arra gerrent aIaLovvs the Future SMS, Architecture
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igu‘lhggﬁ?‘f%ﬂ?nf'r om any network to one of the virtual

nunbers associated wth network B, an | SUP voice call

is routed in the normal manner to arrive at_a gateway
VB ierabliidhewypice servicERiequipwient BS nsh@lﬂe mmrzletsctalaTM’él tofiSe prtered by

m\%/tel{l/sgxg d)tn ax%'iﬁé tf%)éa Pjgutg eiél&t %L}gegtg Eﬂ ecoBverF H)gse digits into an
Vbl &iess"ﬁgbl The eftidrdeEWhethér toﬁﬁdldw%ﬁs re@oﬁm (o colvdce igits, or
roani ng, nunber) request will be sent fromthe HLR to

t Heda bothpmay Sgtspecified by theesarriek logic afthgoiokceservicasraquipment 25,

res pondﬁ%}?x gﬂ‘g’ ﬁtbrecle%& l(terg I&P‘%?@ ?rfﬁﬂﬁga[g diah qir ecP %rrci}' by using

nathbe critefiat The resulth@binéorvntion 1£Wnp¢mwttrte‘d.l&h emailtdnd sent to the
VSE 25, whic rably in network A Network A

j assppialad aqwaép taeilﬁgfn dfit@ VapACERISHA | ﬁ?@, qpa} Feseasy; formal for sending
NYRBRES 91 Mpeﬁlgﬁg 1Pkhe ARLUREY cthaill Ydr&Y Be tRe same or similar
provi de announcdenments, or Interactive volCe Service

2ﬁ>r$lat talhat wsod dor sqmdimgmrutecmmd SMR: naesvagecte ther assmmﬁed email

SW IVR (I nteractive V0| Res onse t.

P Bl Monotiintrs BOBREE messing SHhETESaRSThym the two types of
nesigegges from the caller and deliver themby email as

an attachnent to the enmnil address that is associated

wWth the virtual nobile nunber used by the caller, or

oﬁ;}adﬂﬂ)% fly L 8idaP UGt implementations direct text messages via service
providers attached to SMSCs. With the present architecture both voice and text
messages may be directed preferably to the same destination, which might not be a
service provider, but may be the end-customer or organisation. The voice services
equipment 25 may optionally be configured to route calls through directly during
certain hours or to record and email voice messages at other times, and these

redirection options are preferably configurable by the end user.

The key advantage of the above example over the prior art is that connectivity is
improved. Organisations may now publish just one contact number through which they

may receive voice, DTMF and text message communications. With this technique,
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or other criterion configured on the system

Preferably the voice services equi pnent 25 is

configured to record voice augpo files in a wdely
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the two types of 20 source. Traditionally, virtual

' ' enent at | i to .t ' . .
TP hoPEbEFRAL Ao . ) b by TRl Tt corp voers i
asdahéesittios users poyble epedifiitgeikéir own chosen email addresses.

In a further example, concerning web mail, the Future SMS Architecture permits the
mobile user to make a voice call in reply to a text message received from the web mail
user, using the virtual mobile number that is the source of the text message as the
destination number for the voice call. The call is routed using the virtual mobile
number to the correct mobile network. The voice call is then directed to the VSE 25,
which prompts the caller to record a message. The recording is preferably encoded in a
compressed audio format such as GSM 6.1 for which de-compressors are commonly
provided in popular computer operating systems. The VSE 25 then transmits the
recorded file to the email gateway 24 that is part of the web mail subsystem, so that the
file can be delivered to the user as an email attachment. The web mail subsystem then

delivers it to the email account of the data network user.
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services equipnent 25 nay optionally be configured to
route calls through directly during certain hours or
to record and email voice nes es at other tines, and
these redirection options are preferably configurable
by the end user. 30 The key advantage of the above
exanpl e over the prior art is that connectivity is

i nproved. Organi sations may now publish just one

c dnrthamonwribiie wely wai Msertiag b suitabfy canablertereingle ity p@@lble for the

OTI, e Rl 5303 AT S bl T o e voio

Olc@fivBiation Sart baéstailished. AlsocteLi neplidseveht toaherweb el wear could be
no | on need a dedl cat ed conn%cti on to a nobile
oﬁ@ﬁ%ﬁegrto PQJY USO8 ’@CWWSE‘??HBF TCP/ I P that they

woul d have to rent. Instead they can now opt to

recei ve nessages by enmil, and hence nmake use of the
ennithreftadd lavt’yis tdvagnitdie whichabadhksy that wgalbyofreanesy formnad behaviour,
addi tional cost.. Furthernore 5 the, sane [

medi um an, pe ,
udR 4his §ascpiaeg Ofr 2 BV VIS 1§ én\%ﬁl}é p‘rjlcg)oﬁlqnlgy to BRshold or
atdbaeh BB RSt (Ehhér co@ﬁﬁw@ %r ﬁﬁi}ys?&ﬁ)atg&mﬁ%deén the %gﬁtdf@l'i@lhser for each

answer 1 ng i ne and recordi ng schenes in
t haed eveay Iue@l lfhel wzehmyll mﬂmhdhsclybedrabhwm ary fsmmlaladédasy to use

* FEPHB8 dhs PERE rt BAGHatpS HRLENESerr? o e e e the data

asﬂ%@ﬁirﬂh@éil Wtﬁé?efoﬁesatf?‘,ﬁési ha khreamdid l@wﬁ%ﬁhﬁge 0% adletwesetAce, in that
self-provision the emai| address, so as to have

c dt firt bagtier igeuseas zarp. N addiional solbwaei is Feawiresh en the data network
a2 1&;181 t[ilg nﬂe%o\épgl%% RS antagg Hat F‘%X’OPC% file i g ig & available to be

a@ﬁleve or exanpl e, sen nessa

t ligtenéd to algamp kepte afchiNedr et rayimgl thes ﬁﬁﬁagemenatdols whgitadle on the
the content, of the text nessage conforns to a

pledeT ekt ynt ax 15 that specifies the email address.
Alternatively a voice call could be used, with DTM
detection used to transmt a predefined character

c ddhe ngntbinagijoacoff yoitd scrwivas land delt esssvices Qirhéhe samehnumber is a key

are possible, The r erato h t Vi

qaraakt © o Fotigra SYES ebreRisf bty o oakerfs T, oXphled citfergence
aduanes 1k ahd0sie BsRhtnRaAs.bl y specifying their own

chosen emai| addresses. In a further exanple,

concerning web mail, the Future SM5 Architecture
P9y gll?thgrhgspect of the Future SMS Architecture, support is provided for various

possible usages of alphanumeric addressing. The alphanumeric name may be carried in
the message body, the destination address field or the originating address (CLI) field.
The latter two are limited to 11 characters in GSM.

The Future SMS Architecture, when combined with either an internal or an external
Network Name Server, solves the problem of lack of support for alphanumeric
destination addresses in current telephone networks without requiring any changes in
the handset. For example, it provides support for the use of alphanumeric destination
addresses on mobile initiated messages, providing increased convenience and

connectivity for users, thereby promoting traffic and revenue.
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nmessage as the 25 destination nunber for the voice
call. The call is routed using the virtual nobile
nunber to the correct nobile twork. The voice cal
is then directed to the VSE 25, which pronpts the
caller to record a nmessage. The recording is
preferably encoded in a conpressed audio fornat such

as GSM 6.1 for which de-conpressors are conmpn
prlthei Retdrei ﬁl\/[@oﬁm:}atecm‘p\(wgp alsperllaini Hy ﬁ?lédwepbh gunction of a

VSE .2 transmtsth t h
elp&c?l:'ﬂ%gh Ty tQ 4w ?ﬂ(atsuﬁ:cggsgg%i 1? Q{x%sgg%\e b{hgt l'{ﬁvé f alphanumeric

S WppymtieMaddfest NELI) Rethoht bey chmges bdilg wquizet] tiw thddandset. On
user as an email attachnment. The web mail subsystem

t reply, thisladdeass isjused as thpacwdgstinatier addesSor the data
networ k user. WO 2004/ 019634 PCT/ GB2003/ 003712 30
Furthernore, if the web nmail user has a suitably

cgpaklie thef giphahumeéric bddrpsimg hﬂnebé oucceMull}c aflopted bpen telephone
routed over a data network to t m nal

é flhat . . .
dmeémrkvbwd};emé‘zlm% the, franslation P @e trﬁﬁgel %ﬁ ghanymegic strings is
ar 1 g%(fr?egl |88 380 hd Ocrat.ngﬁtlﬁg TN béjscﬁ’ﬁll&ﬂ’é“tg ae of5the network’s

pop up' on t recipient's termnal.
tdmsteﬁiwd d)rl awthobs whec supsérshedio whprehiune setwee. t Fhet translatlon may

uptake of a n behayi i n,thi S e
e e Bl VSl C5RBY Y3l o Db FrPHF onder o
tﬂo%ﬁ%@%s@gesoﬁuth daeH @8ndMie®bidbised & b Géh‘&‘e@@ﬂthevd%h%ry method
physi ca equired on the part of the user for each 10

armhdemmgmsfermarrmam det¢rmingsk By thel fermatpely theptiguslated delivery
a\(/dﬁfeﬁ gg ﬁ?and easy to use extension to the prior

ar SO PESUIF EEE additional effort on the part of

the data network user. It therefore satisfies the

threshold | aw for usa%e of a new serV| ce in that he

eflmopnefmdr@r@bocﬁ@emé the e SUS Aephitecms) t“é‘éf%ﬁ?@s sent by
uh%cgﬂal secg ?ﬁ( Q@E@u’t {oWPfek mHscs(E% eﬁ)u@lﬁ% %ﬁ@%}tus 3% is capable

adva age t at t Vol eis
avell dabin€ining ﬂﬁ’ ddeh | msﬁsegtedvhbmeaghﬂ meskagpt condaingiau eal phanumeric
etc. .using the managenent tooI eSon t.he d
us‘iﬁs'fl%attoér%lflf?é?’ H S‘?}&Prﬂl“ﬁ%(tar bfﬁn&e QEFR A0 pder g provide a

{ ﬁfé){rf_aﬁfe{” d egﬁ/sﬂ%rtreﬁtemect RMHH@ Bpﬁeﬁatﬁs k€ Yhe @S®BEGSM networks is

and supports t he expected
comreferabiythe SMS ringemen text and voi ce conmuni cati on.

A similar principle to Internet DNS, using Network Name Servers (NNS) is required
to support the present technique, but with the following differences from DNS:
e Network Name Servers may have application to only the subscribers of a
certain telephone network, or to a subset thereof.
e Network Name Servers may have regional boundaries to allow localised
address translation.
e Network Name Servers are only used to translate the destination addresses of a
subset of text messages sent from mobile telephones or SMS-capable terminals.
e Network Name Servers are only used to translate the destination addresses of

text messages sent using the alphanumeric format.
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carried in the nessage body, the destination address
field or the originating address (CLI) field. 25 The
|atter two are limted to 11 %Baracters in GSM The

Future SMS Architecture, when Combined with either an
internal or an external Network Nane Server, solves

the or oht emfatibAChafl be WepBHhed Hori! %ﬁgﬂgﬂ%{eu%n%girck fext message

destination addresses in current tele

wi t houdestisation iaddreayntohamgef 4 muBibet hd pssitéee bltedative address
exanpl [ rovi.de u rt r.t e of .
al phanf?ﬁ@lafst QI&“Z‘%({J?% if“f 8ﬁpﬁgl&85 _3% Mgﬁm& ﬁ%lﬁl?hoé‘e_ number and email
i ni ti aidRileRPHEAOASDNS Y Sipp6rtd aghgﬁ%%slﬁﬁ&yﬁgb.ence _

and connectivity for users, thereby pronoti traffic

and % ediphasumpyy Ziegtiyation addreming GB20HB4eAMP Alrised ind umexploited
Future i ture woul d al so allow,the standard

Repl y ?S?‘\ﬁ@toﬁ'rdﬁ&é%etglep iqnﬁ U FSRAs S, %F‘?ﬁ‘e appﬂf’atlon of DNS-
succesBltddebhnilieds iNBES ake $s ddvahtagdus an al phanumeric
origination address (CLI), w thout any changes being

required in the handset. On 5 reply, this address is

u t] ion.address. In.order tha .
5 AR5 PR A 1GR bl AL 8 Bensl Pl ali L doppin, may
awishl te ghaeethein atphatikméric trénsti@idh rdawbﬁsefs,hl&it_ it 'Ibelike;ly that individual
transl ation of a wi de range of al phanuneric strings is

ST werks dpuld want ta Aaiptam theisA¥Nat i on shoul d be

available to all of the network's 10 custoners, or to

t hose who subscribe to a prem um service. The

t Thin sirchiiectorerpsovides awipekeedentezigconvahiente 1Bl tBONsere iRithat whereas
adger sSs or ,ot her a%?r s format in ogder to allow

& ?E‘@‘&“‘{ﬁ“’t‘eﬁs O PRl pddresses &g sapriplbs bard tp gerpgmber and may not be

died o ipBEple dedilyvRinentBRl hagles, B¢ eﬂ@rﬁé]]@gcﬁe &%ﬁtor 'E%%/ﬁpanies,

be determ ned %(btheforrra_t of the translate iver
alerandssey, produdis. pea pessonsis ol of thepoffices awaly from home or simply
e j nts of the Future S Archi tecture, text Lo
EBCh OB e Pmedo o Sk P St ekl et bE Hewgp da fkely to
tigava viihxihefieis SRGE mioBLIE itd)ehhdRE AR feHo Rt felvSexaARAMY Bustrate how
of determ ning for each nessage whet her the nessage

chapassert tephnifynBiavidss icese abuse and # deveh ofliconsectisityl that was not
g&ssﬁﬂ%b‘é?o%;y a Network Name Server in order to provide

o The user realises that he has lost his Barclaycard (RTM). He does not have any
telephone numbers to hand but he is able to send a text message to the address
‘BARCLAYCARD’ (RTM) to request assistance.

¢ While listening to the radio, the user is invited to submit a music request. The
presenter may give out a fax or email address, or a telephone number, but these
are hard to remember and inconvenient to write down. However the user is
able to send a text message using the name of the radio station, which is well
known to him, as an alphanumeric address.

* The user is in Lisbon and wishes to contact the local office of British Airways
(RTM) to ask about flights. He does not have any local telephone numbers, and
does not have the language skills to use a directory service. He sends a text

message to the alpha address BA and obtains what he requires.
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DNS, using Network Name Servers (NNS) is required to
support the present technique, but with the follow ng
differences fromDNS: 25 Netwgrk Nanme Servers may
have application to only the subscribers of a certain
t el ephone network, or to a subset thereof. Network
Nane Servers may have regi onal boundaries to allow

| ocal i sed , address transl ation. twor k. Name_Servers

ay gmpodipat tof the aﬁﬁ’§P‘%ﬂtaeatq§%r b EOPHf Of difFess Sinated toxt

sybs a Tg%g{p r I
F éo&gs%grﬁg - capab &e@tésgsf ?nﬁﬁa S. i I@{H\Nor% I@rrl;%d)’ ie. the
Sﬂaasﬂmtmnaadelremlf;eldmedlet medsage séralireg pﬂoe)cdb'ﬂst pomidated with the text

q&@s A .G%Mf)t %‘L{ %éa,%%%%cg : gg?@gﬁap%% format. A

31%ax1ﬁﬁ§n bf 202habieR e{f@hoﬁﬁalgﬁilf&idﬁféjmf GSM £f9? such tpha addresses.
Al phanuneric text nessage estination address in

oNe ogffer destmab@m 1rtff3mpa’sm| 15) lrmua‘ﬁd é&n thetessagedahagisfyom, in the case of

ISR P e nite ot aESs ddh bERIdREYhe TPl B g on

single translation type 5 Al phanuneri c destination
addreSS|ng is a presently unused and unexpl oited

ablscreessage idben routed @smﬁvh%wuteé% (pioegpaAlen pregessiagymodule),
t@fﬁ peg(l n‘fl?e%' R0 d%fﬁl a%dd@s taﬁﬁ Lc&'l‘ﬁt%aes' tﬁﬁ?{ tﬁ' & Ql?hanumerlc

iS a vantageou SO pPOSSi WO or
nidimer The SMS toagestl 6\/thdrfq1n:nas mNetwerlelm&mer (metysho®fd) to obtain

wi sh to.share their_ al phanuneric¢ transl

dafrapsiation. %ﬁ‘ﬁtremm‘?‘% %Laé}oy mmaﬁa j AR PIPR 13 @4 eth dn\higly case the
Vﬂ%sg%é"@snﬁeﬁ\%ré@'t 3 24 by @0@6&%& ?&teﬁ{aﬁ format for .
provides unprecedente en| nce or the user,

t treardvdelieay to tlel ephid aédmsm‘rééﬁemauwelgrthe tranﬂlaieéaédissmey be an

SR, iRtk Ry e ki e e ARl BSutee i BReBroceed win

NFRE] AElied 0RS ,foP MSTEHN rad@fe@ééa%éssame 'Flﬁth@ze [th®ranslated
is out of the office, away from honme or Sinpl

fad@lrﬁsa)mefrbemﬁgowaddte@%@gch@l@mneeﬁwber hépromcp?;, such as a
t&%o%ecnﬁegoﬁg Or gl%bai J(t?é %rtS%Z or an IP address for a destination on a data

network, an SMS Host address on an X.25 data network or any other type of address.

SMS routers in multiple networks may be configured with the addresses of one or
more Network Name Servers to use, and it would be possible for Network Name
Servers to be arranged hierarchically for updating purposes to allow simplified
updating in the same way that DNS servers are updated. However, in this application,
it is preferable that Network Name Servers are localised to a network, or to a territory,
because translations are likely to be in most cases only of national significance, not
international, although naturally there will be exceptions to this. Networks may also

wish to restrict service to their own premium customers.

In a preferred embodiment a provisioning system is provided to enable the operator to

update and maintain the database, and to access its translation facilities. In an
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connectivity that was not 20 possible before: The

user realises that he has lost his Barclaycard (RTM.

He does not have any tel ephoB4 nunbers to hand but he

is able to send a text nessage to the address

"BARCLAYCARD (RTM to request assistance. Wile

| almtuvn gntbodmmlt,rthd pysten heuld be opérsted by meltipleeswubnis teach with
rmS| C re 25 presenter may give out a fax
S%%PTOV%;\S ’é%glter ea t el ephone nunber, but these

are hard to remenber and inconvenient to write down.

However the user is able to send a text nessage_ using
th’ea%’ﬁ@n dp beiag rable do stendi wabileyinitipted smagspges RiGwAlphgnumeric

L i%%dﬁ%gn diaés e% gg—gon?ség{o%fl% ‘iVJ K5 Hﬁ]?# i técﬁmque could also

Bofifdri wsbrsAhe W@ﬂ&n t@@déﬁ'ﬁ\rfoerbmlahaﬂphabmﬁncf idegityas dﬂE‘ahas for their
does nat hav ny.|local .tele Qe nunbers, tgg es
nSIFNe T e| i ﬁ‘&i}b?é dnight pe welqae ACFOsS ¢ yvho e network, or

B‘%[]i ec%lt ot n S V\E ‘gelfqé')éh% G r i : 218%%/213%882@4&({3&?6@ sent to

Pﬁ]ﬁéx{;‘iﬁ%ﬁso By 0681 their3dphanuarerie rdddokissrinsteadf off halestimatiopttelephone
a user sends a nobile or fixed originated text

ne¥8%%e to an al phanumeric address, for exanple

Lufthansa (RTM, i.e. the destination address field

in the message sendi ng protocol is populated with the

text 5 "Lufthansa' (RTM, and the address is nmarked as

b Ehmigutig %M§h%mhﬁ@qt¢r@ chmbingd with 2 MgkvorkMNase Sarver provides a new
ﬁ 1?1123%0? ofe rﬁg{v{@i{g %ﬁﬁf"&ﬂ g\)gq Ic%s oﬂlewc Alace u&ﬂnnpang or brand

Ses I Na onln ormatl o

rm;g ﬂ)%dtekﬂcdﬂ'ableﬁmﬁgﬁ tiapahdy tar®ymor ihavé fae hogee This prov1des an
the fixed service centre address that is provid

GSM
bipctent 1A &ARSSHVEY ARd BRaPHILY 6 telaphons actiskaiat has nop b@ﬁn poss1ble

BT T PRpl e 0, BRR € Ny PRREPRR nce the
delpleanomiesis nhunas to e used iam addrpdsenwiiiefor the rhostpatt be'EIhEacBNBaown to

rout er t hen, gueri es.a Netwqrk nme Serv
sﬁsoaﬁsr glsowpa} s egse; 9L,3rSpssttp Jpan @n?sepmq%eﬁ and companies that

LR aNsd gﬁ)bé?lﬂe Be¥orb el ihist TRl M@H&H%ﬁ seek{;\‘lg%‘t G aé‘s%éfatetdl'i@lephone
nessag delivered to the emai| gate

ciomvteer svas todt lmighHiis birvienstrethoved by the use of alphanumenc addressing.

With reference to Figure 3, a further application example for the Future SMS
Architecture may be operable to automatically provide textual airline information in

response to queries sent by users using text messaging.

Currently these users would normally have to call the airline’s information department
using a voice call, and these assistance calls are very expensive for companies to
provide. Furthermore the telephone number to call can be difficult to determine,
especially if the mobile user is away from his office or home. The textual alternative
service exemplified here requires no knowledge of telephone numbers or company

locations, just the name of the company, brand or service to be contacted. In this
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with normal delivery options for MSISDN addressed
nmessages. Further, the translated address may be a
net wor k address reachabl e by 3¥ne of a nunber of
protocols, such as a network point code or gl obal

title for SS7, or an |IP address fqor a dest.ination,on
datmpED mobtlecubscribers SHD hystqugtes shout gp aifHnss 7&Yal 08 dBparture
netwark or any other t . uder e e dafe of the
(HFes; 1pftea Fl“\axﬁﬁ%p%f/s%‘gﬁlg %dfr?ggglr%gggl\l/&r% h tﬁ’e&gﬁ_dr esses .
OfrliaB e BBAIMktla Nelitekink( RIS aSehrexdestinatipnipgldresairig ofder to recelve
woul d "be possible for Network Name Servers to be
armapidgespohseciogheihABYY| y for updating purposes to all ow
sinplified 25 updating in the sane way that DNS

servers are updated. However, in this applicatian

It
i Bhaé-86 oF ak 6f 4 kpsterhahataailowhiafive eSunpler thedext ‘Bd 2P goeée sent by
to a network, or .to a territar

. b i .
et mseagsyto e Badrers AT ELY B R HRThSASY Vb (RER: dealls

f%@?eé{%\n&?? wval e id mgﬁs,@a{,&@gg@bus_ al t hough naturally

e exceptionS to this. Networks may al so
W sh to restrict service to their own prem um
custoners. 30 I.n

a preferre I nen LS GRhddgtted vi
Clpetemppes g st BoCutATCT Ao oUra By Mg ALt Tt Bphited vie
afigd NISENUHr R edIShmReR: 16/Thd BMSaoaRs Itexamines every message
translfation facilities. In_an WD 2004/ 019634

PEat GR2608roQsy ard c@kgﬁh@dﬁp@% oS ﬁtglatf:]ﬁ éagainst a list of
> %tt,iggf}lc?rgg %esr %tsfeerg%heag ARy cia;te@)la% ARk WREWS). Taachatch process

ioning Interface. In addition to )
bﬁlag%eaéehﬁyé@uﬁﬁg dervideilbgic iand tiatintrmab o thgedMiropter 16, by using
al p

anunmeric 5 destinatjon addresses o SM :
e atteshad ewistiel databass. anlar Byosng gemRbirges 4482 S a5 a service
users .t he ' hed nppghsonal al phanuneric
i amqlwlnég%gfg?%géf%ﬁt heir MSISDN. These
identities mght need to be unique across the whole
network, or  uni wthin a closed user.-gr IBA’. identifyi
c omneigmplehs SOLE e 1 oRefe B depffiph oQRsr M, ienifying

Y1 d e bl BE deriloRNR W R sbpRegoh st uketed ith British Airways
St na on te

ephone 10 nunber. The Fut l%z sg/]r% 4 the
ARITM)eclnuihés exemiple doe applicationist weidrntneiha 1 pafty servet, an
prSCI)\\/{IS ?glieralén FSV\{)perable to direct the message over a suitable interface (not shown)

to the BA server. The Mobile Originated message is converted by the SMS router 16
to a form suitable for transmission to the BA server, for example using TCP/IP and
possibly via a wide-area network, in such a way as to allow the server response to be

transmitted back to the sender.

Upon reception of the message the BA server processes the message using textual rule
matching or another technique, and derives either a response or a ‘no match’ condition.
The operation of such textual engines is outside the scope of this description, which is
primarily concerned with the means for routing queries and responses to and from such
an engine. In the event of a match, the appropriate response is formulated into a

message and returned to the SMS router 16. The address of the sender or other
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This provides an 15 increase in connectivity and
usability for tel ephone networks that has not been
possible before. For the preséent technique, the usage
threshold is extrenely | ow, since the alphanuneric

nanes to be used as addresses w ||
b@arsalat@aayeam anincluged imthegewppnsettpithe g%“-fﬂioa}?g E&%SFVGH‘ of no
acc tQ
npani es t hat
Wete Da(s %EL rﬂ) rﬁ—ge@? bet:ég%t?e ﬂsg?hreshol d for

seeklng out an aSSOC|ated telephone 20 nunber was too

h. This barrier is he. u
gﬁmﬁmp i thah e S Seapie JeB PR oy g spge Ry the SMS router
@ RehsARRG 63 é%@ere)i'ﬁﬁpﬂe?alﬁsoﬂhetdd%lﬁhﬁdlbﬁ a%%fgle transit of the
ch| cture may be operable to automatically provide
t gativodld byaeachimessageftomeadiioon in  response to queries
sent by users using text nmessaging. 25 Currently these
users would normally have to call the airline's

| A oL a‘iﬁ@erﬂ@ afot R techHig ) Gindth¥ (a6 vidRtd theanmbssage sesponse is
assi stance cal S are very expensive for_conpani

pirmmicdietelyFraflehied recle ta the sp@dee.m@n aoid arbEERt lgokup ?Oré]éfh response.

bgreﬁmefcfgéegg\é]&loﬁaqg% ﬁge{gé)]nfePaét @grggﬁ 3?}2\11)(1"_ \f3):1fe? %%Ngibfhle §MSI of the

akérﬁ%ﬁﬁt r66id3Q is e/ Mobile XRigtdidd edssage. él“Heesqw thesefore no need for
know edge of tel ephone nunbers or ? | oc t| ons,
} tst SNIR gowan6 & perkm ek 28 BPRIRIOGICISe: P ZEPIY Pilyg the user is

th
T ey i
a'ﬂ;%[(?é hR€ady Rdwi i’:Wgch rthid dpfaormatiom thei S rontst elédcageqmstruct the
ﬁa@ﬁy @ﬂtnhg]?\éra épﬂpq%ﬁg gh% gl%& Eg A}:Llepg&e c{}ﬁ%[f?%qu }S | nﬂlch case normal
pFo’\/%zilggsc’ wollftl BE5k Rdid Ry BHALIRRS; v1h ‘Eh@ﬂlMSC 130 r ecei ve

response to their"query. '5 The ease of use of
a systen1that all ows, for exanple the text “~BA123' to

Be% x&tbﬁgﬁ%{ Xfﬂﬁ %g\‘c}’v} %’n aﬂ {i‘nﬁd(?qs%odﬁqr %Ar\{&% epartment of his
e)fa R rdfldrk Ipefa'tdﬁo'o%téi‘ﬁ g hisvad (@ Btquesotegardidy dperation of the

ove exanple the systemoperates as foll ows. fh
nmssmgle his handseton avadlgbleiservices. It would be very convement 1 tﬁe network

operator implemented the present equipment, which would allow the subscriber to

send a text message in order to receive a response directly from the network. An alpha
address is preferred because it is easy to remember. For example the text strings
HELP, NETWORK or TELCO could be used. The user enters his question, for
example ‘How do I turn on delivery reports?’ as a text message, and sends the message
to the alpha address HELP. The message is intercepted using techniques described
herein, and the message is directed to the appropriate server for generation of a

response.

It is clear that, with time, users’ demands for access to information and data will only
increase, and current experiences with pay television show that users are prepared to

pay for access to services that benefit them. Alpha is a key factor in ease of use for
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the M5C 14 and via the SM5 router 16. The SMS router
16 exam nes every nessage that passes through and

w@ebmwakweshe destination address for a match agedTIEB2@3/003712

list of destination addresses stored in an attached
dat abase (not shown). This match process may be

achi eved using service logic ¥nd data internal to the
SMS router 16, by using 15 an attached externa

dat abase, and/or by using external service logic su

h

ascess yeinforrationomnd Bie nsesent teclgame allgyey ertwatksda dllrth‘@ge intuitive
. In this e 1 g

JER o By OB SR Ry 0% AR (95 rovere

demh thegdiskor a particul ar application associated with
British Airways 20 (RTM. In this exanple the
application is resident on a third party server, and

kS i6n bBcedbibRChy B8 MESasd
(18 FASELRYS S ik SORRLARL Moty (B, AERHR0R meas ar
$onndiess, Tk nivapidxem@les ghpitlisel onebs heeefit ©f ouobikityt whenbiraditional

the SM5 router, 16 to a farmsuitahle for trans sion
R R s R e B L

POS3! %ﬁ)rﬂ‘lhﬁ‘ot? sWindEs R0 EA a9 ShMHeK orl Fdad UDRgBstNRY e85 sefd to the
all ow'the server response to be 25 transmtted back

t o t haddesd BVEAUMER r@CERAFGIC0f t he nmessage the BA
server_processes the nessage u%igﬂgete)(t ual rul

mat ehi]}f@nQﬁd SEEWICEE SUGhe gty ﬁFQﬁ’ER—,t}O sagqqeg,egorgpqtﬁigps 58 send to

" eSPOnER Ok (BLAMRRINCERRAIAD, | The operation of

such textual engines is outside thHe scope of this

deser ifihérgancyvissistandes e 30temt tonBARGLAYARDER TMY if ydudose your
means foy routing queries and responses to and from

such %?fh%‘f?ﬁﬁlﬂne. In the event of a match, the

appy OP 4 AL Lo BIRANSS. | A8 of ’

ret Er neéé:%%sgtottﬁje VST d%'tté}?tr%.Aaﬁﬁeog regg gi?? lflﬁgﬁ) Bl nearest
sendercaprentdl ldepot\WWO 2004/ 019634 PCT/ GB2003/ 003712 36
correlation nmeans is jncluded in the response

0. th
SIVE® r AkCsss tpegncyslopgsdicdefngges g5 W}%ﬁ]{déh’ agarglﬁetsgmcg?:o process
error ﬂﬁﬁﬁ‘ﬁlﬁﬂﬁg@% rﬁﬁgstgﬁlﬁ\‘/btdg? ?r&xﬁ‘@e H368nses! Bbouk &8P FBal i tdpic e.g.

t hen fornul at e Termhated nessage by _ _
t he SNExtrUtWIZARD16 Fartbert detaitsnoft suell implenhentaiinar are Teparibed in

retai th tage of a single transit of the
net\/\o&%‘@y?éggx%ssage transaction. A key enhancenent
to Lhip, I@-gggéh FRrices '%irfx&?atcs%ﬁ@olygﬂﬁﬂl%nttﬁ%ﬁ i8S EAGLyoung people to

respons rmredi ately reflected back to the sender,
can awse dexdye.¢lisBhd gadstipn fooiCHEMISTRY 6 BIATHS’ or ‘HISTORY”.

=i

Alpha addressing can provide further benefits. An example would be contacting a
company when the location of the company is unknown, or possibly abroad. In these
circumstances, obtaining the telephone number can be quite time consuming.
Contacting the airline ‘LUFTHANSA’ (RTM) is easy when the name can be used

directly as a text address, whereas obtaining the phone number is less easy.

A further advantage of the invention is obtained by means of logging all attempts to
access information. This allows the information provider(s) to be aware of the types of
information that are being requested, and to dynamically update the information

sources according to demand. This is a benefit that is not available to traditional
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need for the SMS router 16 to performan HLR 28

| ookup to deliver the reply, since the user is

unlikely to have noved from theyMSC from which the

nessage originated, and the [IM is already known.

Wth this information the SMS router 16 can construct

t heubfisher biicas bosks sbRY BHeqfi®RsHe® hhdgo el ddwth@Sifg the success
the delivery fails in ich case normal procedures

wo@F daibae e ausexsorefgrenees tp By Fergharnpere thei iafarmatienBeresgible via the

o SFERSA C ARy, o8 15 Lo 18 el e SRt b raditional
opénfatmitidnasotfies bogiffo A66WRIT daf a8 sEdIEAYthER BrRplbAghed.

operation of the 20 network, his handset or avail able
services. It would be very convenient if the network

ope&y; I o AP I Lp I ch

ou gy eR o} BEdIRELP RS SN B IER, norlicidy hoagted by the
or MSCtld. The8MSeroater &6 muuysgeneliatectsitling réeord fob oseiayubtomers, and
An al pha . address is_preferred because it is easy to

re §0 intesFogale e ‘é&etr?epfeewf@fl? pystpn beforpalloginggpess for pre-
orpgg&%ﬁ&gj d be used. The user enters his question,

for 25 exanple "How do | turn on delivery reports? as

a text nessage, and sends the nessage to the al pha

address HELP. The nessage,i,s intercepted usi .

F edhf ritrbon ot e A b on Bl s b AViScrouters, noting that
di pRKIBEM RAVANE AR RRRRE b rSeopRisHR mEQhod SMRIAIAN RE MO domain,
response. 30 It is clear"that, wth tine, users'
defadhbeforanny-steregeby theingtvorrkat i on and data will only

i ncrease, and current experiences wth pay television

show that users are prepared to pay for access to
seFuitbaadviabgdoan adpetts o 618 FublrB 18318 Architeliird 86RO ¥Folldws.

ease of use for WO 2004/019634 PCT/ GB2003/003712 37

access to information, and the present techni que

al . i de .| L1 ] d Y, {@CEEess, ..

o Al BESMRS Wikl BORAAT of Belhibld PG TR0 R Forcting and

t oralgingwertpiavaessegesfto am ihteligentiset procdrghagticiidrinits 98lue added
for t%/pes of information a}cfé;essi bl e by text messaging

me SFFYICE  hapcshicafSe SO XAuPIRathy MNP 1Ead B rambesesed fo interpret
{ NfncheBe dohicfl, pEABIh idrts A i

i nfor rrgt icon ear’ no%’[h r%%l?rfg Hﬁ%gg\%gﬁlé '%QﬁlgAc%gg/é Sgg'g‘%%{) ef%rward the
i nodessdge to its destination in the normal way. This capability allows embedded

commands to be placed in the message body text, typically at the start, which cause the

message to be modified in a defined way. Two categories of examples are described.

In the first examples, messages are sent to normal destination numbers, but a special

command code delimited by (for example) *# is inserted in the message—

*BLINK# at the start of the message causes the message to be modified
according to the Enhanced Message Services specification such that the entire

message blinks when received on a compatible handset.
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s Informati on sources such as weat her or road
congestion, e.g. send to the address "WEATHER or

WO TRABHe8 . 10 Branded services such as pronoP¢DGRR003/003712

responses, conpetitions e.g. send to ~COCA COLA" or
"CRUNCHI E' (RTMs). Energency assistance, e.g. text to
"BARCLAYCARD (RTM if you | @ your credit card.

Access to conpanies. e.g. text to AVIS or "~ HERTZ

(RTM5) to find nearest 15 car rental depot. Access .
to end@ORWhedild ¢ams¢ thengiessege to bevduplicatsd te Haprease destination

designed to.process. natural |anguage questi.ons and
provi d@“?%@b@ﬁg’gy%%wo‘& a‘?ﬁ"&?@&? £ prgﬁeei.ﬂgé.? t ext
to WZARD . Further details of such inplenentation

are described in EP-A-1 185 119. 20 _Topic-based
dJorthe speondiexameplesa mekraas iscient raowell{dsfinechanspublicisgd sheyt code,

peapl e u t . i .

stl:%gﬁ é#ng’A Iso%m%er geﬁgw'a_{?@.?w %ﬂ) Al%g ﬁgﬁg 1 r%)sg?nr?ét overseas
GRbesh TiRvih aigy hetwokle Mn lieip ekarhsle tivadixessipigeinfurnatorb éor the message
icig n({@%%flm?bg(uasmgc %gp S&T%}ige@sg%qrg g%eﬂnlll;)lgpa‘t}‘h%g% (%é%tﬁgsgg%ng&{]}y and is
qh{efp%&?aggg&ssmwam g the tel ephone nunmber can be

qurte Tl

consum ng. ~Contacting the airline
"LUFTHANSA' (RTM is easy when the nanme can be used

di tl t bt ai ni h
phone AR L ARS8 B M0 At e 330 Ao B o, fppid cause
It gvegghé’ &ﬂﬁn&@%?%qgeégyge% ?E ;?raﬁJr?i:tt@&ﬁi Abcal BAYHEPL S

access | nformati on. is allows the informtion
provider(s) to be aware of the types of infornmation

that. are being requested, and to dynanical | t

He o mretbAliog G Bter BoBr h? BE st S8, contact an
arbafehioh, fepatildss ofindadt dhdadlllte, to traditional WO

2004/ 019634 PCT/ GB2003/ 003712 38 publishers; once a

book is sold, the publisher has no neans of

t i ni t i . e
CBlEh BN LGS i 0 PRI Sl 8PS tmitatonof s
a#6:886 bhlyebalh@ ih ke s@ifdesembtvaki preeaitingeintdibgdae pielivapy services
to date and errors corrected, V\he,r%?s tradiﬁi or@g d
i o bt isvoked uvheadhe eginient &s wsvatlable, Ongolution has fpenspropose

tiﬁe«/cﬁbﬁo@%ﬂ BlieAlis involves intrusive signalling changes in the network. The
Future SMS Architecture can provide a better solution.

Premium subscribers may be provided with an MSISDN number that is in a particular
range of mobile numbers, and which becomes their public MSISDN. The network
operates a special HLR function for this range of numbers. Accesses to this special
HLR are treated differently from normal HLR accesses. The special HLR is able to
maintain two locations for each subscriber. The first is his real location, as is
maintained by a normal HLR, and the second is a virtual location which corresponds to
equipment in the home network, for purposes such as voice recording, text archiving
and the like, and then where appropriate is able to use the HLR for the subscriber’s
other number to onward deliver messages to the subscriber. This aspect of the

technique is now described in more detail.
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custoners, and nay also interrogate and debit a

pre- paynent system before all ow ng access for pre- pay
custonmers. 10 The invention cgyld be inplenmented on
platforns other than SMS routers, noting that maxi num
advant age i s gai ned by recogni sing nessages whil e

SPrietiurh BubbseibddPattopraiided withchnMEISTN dioyn 8 kscia) autnpet faege with
networ k. 15 Further  advant a&e}ous ,aSﬁects of. the Futur

Stesown chraieldbRefunstiorad he MR Tudhs ysqrivePions igwsplacyd with a
t Q¥ ¢ g HEShLS BROMSISIHR- 4% s %ti%};l.g’Wfléi{ the user’s handset

sel'ecting and routing certain nessages to an
| petr folrink g dotatioaxipdptepthesnésaageepagses do fier speci] VEIRIelheddaldocation

ser.vi ce enhanc ts. Faor anple the SM5s Wzard 22
c‘é.“rcPrH’éu%@thqu‘?g}?ﬂ@rsﬁF%‘?lIégﬁmsssage content, perform
transformations or signalling changes, and to forward

the nessage to its destination in the normal way.
TWhen eapeabedlistthe aubsoribere thecttnd Routingrinfedmation @R%I%l@léfcﬁom an

S 259 RO by B B LR o

VR¥atioh\ef GRt REAIh@S, Adt BX ¥R &scablcratiofCThdedll tBn passes to the
the first exanpl es, nessages are sent to_ nornal

desgipment ifempisoiwarhendling, e sgroeding. Theopamipraent 3ipe makes an HLR

del im . e W H S .

B e SRR Ry 5 188 S s gt

YI\TESSEQ R)cg@orb_el“ efmdhésb@i?g aextly i agimiat hayFabthntedSRI SM query
ssage Services sgpecificatiqn such that the entire

ItRvEWe adrek of Wserarmngt B dhehome @sﬂ‘ﬁgg iqyving ‘any message

h t 4/ 00, X * )
S R R G
desttvorkatll aacesvdry,cim SREHMbte thectévmd mohbdreanabe perfdrmed by the

dd i ke. . .
" SugRent dor Smard THERE Rk et O 160 SUUPeChg: BV, Badining this
Saeig 0B cation, afi ol QiviliiREe 96Hl locatiento heuklvark 8quiPRent, calls

aval l'able to permt” overseas access fromany network.
| or teit smessagas| eant he divietteds iangquipthentnapsrablefior pemerm additional

message
processing.

The duality of location can also be achieved by using two separate HLR locations,
with separate MSISDNSs, with the special HLR programmed to look up the second
MSISDN from the first, and query the other HLR to obtain the real location. Location
updates to the first MSISDN are passed to the other HLR in a similar way.

The ability to direct calls or messages via equipments in the home network opens the
possibility of a wide range of value added services that were not possible before. It
becomes possible to forward (i.e. divert) SMS messages to an alternative number, a
desirable feature that is lacking from all current mobile networks. At present if one
diverts a mobile number to an alternative number, voice calls are diverted as expected,
but text messages continue to arrive at the original terminal. Other new service

possibilities include archiving and copy. Archiving would allow a copy--of every
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code e.g. 555, could cause the remainder of the

nmessage to be transmtted to a |local BA office. The

latter nethod allows any usersgito neke use of al pha

addressing to contact an organisation, regardless of

handset capability. 15 The Future SM5 Architecture ca
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I S ' - .
ohtiodal %gabﬁﬁq_r_ range of nobile nunbers, and which
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i 5. ARLE L vl g kiNcdnvRukioAHRink oney Beodepeadént on the identity of the
S%BSCH ger. The first is his real Iocatpieon, as is ¥

10 n@m@habned by a normal HLR, and the second is a
virtual |ocation which corresponds to equipnent in
the hone network, for purposes such as voice
\rlﬁ%fa@@d%plihﬁﬁl tarkisiiy ivhere aospecinheurhbdtds abioratedrigrp subscriber but

ere appropriate i bl
sthesisi IﬁghargisclgoAﬁt @pﬁ@?gﬁi@ﬁs ?cgﬁg%ggql LR 3{5? \'i/% trtﬂleeequipment in the
?Eglﬁ% i%gs eotr?, Jen ngfvlngg giemTw the 3eAber@vet hdata network, e.g. by

S NOw descri I'n nore detajl. WO
15 2RAN0TRE3 dolidH FWMW?@&M@ for cmpltimedip Sebscppiiqns, where
provi ded wiith gn .MSI.SDN f ' er..: .
amioPR 1 lont B GHHERBE SR TR PURERE S PRE DSTRR g
! g’}‘%‘ﬂ? aﬂé @Ldeﬁ c idaBioh RRICAGEIE batwdena useowithla r8IlNmedia handset
card hat 'has the M5I SDN as its identity. VWen the
usad aasdravitsas handsetvia the medivs of ﬂ@rinﬁﬁe%%?m?lﬂe

message passes to the special HLR The real locatio
5 information is stored by the special HLR "

20  This scheme is also attractive to roamers who may wish to pick up their messages via

the Internet or by email, rather than pay heavy roaming charges while abroad.

Tt can be seen that the Future SMS Architecture provides a means for operators t0
reduce their costs, improve message delivery efficiency and flexibly introduce new

75  services which themselves provide new revenue opportunities.

There now follows a more detailed description of the operation of an embodiment of
an SMS Wizard using a programming environment known as TITLE (Telsis Integrated
Text Language Environment), which is an improvement over that described in EP-A-1
30 185 119. Whereas EP-A-1 185 119 describes a pure pattern matching engine, the
present technique provides an SMS Wizard structure that is a programming language

and environment for defining text queries and responses. It is much more flexible and
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reports the |[|ocation of the equipnent, not the user's

real |ocation. The call then passes to the 10

equi pment for prem um handling, e.g. recording, The

equi pnent al so makes an HLR query, which retrieves

the real subscriber l|ocation. The call is onward

r powveathl aod FRly b redaedddniss seostd gn cBBratid@WheABSBARAY that disclosed
works in_a simlar way, with the SRI_SM query

r%?#%é&ﬁﬁd Phe address of the equi pment in the home

network, allow ng any nessage sent to the prem um

subscriber to be routed via speci al processing in his

hBFE. Elfromiges\e tdxt pfdcessmgeammemhﬁ%nw dedvek o 98 S Wizard

nunber can be perforned hy the equjpnent for onward

E g Senb SnE Sha dsibns Somsmobtgtclephonn b hgnguage

tfkfat, dual ity of location, and only divulging the rea

| ocation to the network equipnent, calls or text

nessages can be diverted via equi pnent operable to
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Hosis| @@ aippiie servité Byﬁﬁﬁﬁh?%ﬁsth@eﬁ% rustid QIé#Shﬁlefs aging, or who

speci al  HLR progr anmed up the secon
fWishn tonluild new, rexemiieq sisgaynst hp O@Sh effedtivRly offetingi infarimetion and

to the f VS| SDN
R S DR, LRI Ao ol RNt orvie
ai Houtya day, didages wedl hiloRTcobRng AEESmitkidnRg AERABRAY.S | N

the hone network opens the possibility of a w de
range of val ue added services that were not p033|ble

tiﬁfo?&e? 10 Intlaxng qﬁ@ls S ﬁl%ﬁ gmf RerdcB r%{n%és(e c(%%?alygﬁs @nb revenue

SM5 nessages an a erna I've nunber

fapaw i ?e"IT]hEallows thom?tofbeoang%é% irchetan Iangﬁ)éibge:fﬁrmatn'gITLE also
et r res | one iverts a nobile nu er

3’& ﬁ% fiﬂxﬂ‘@ﬁw b %?me%ﬂ keyword, menyrbaser systemy @r dfsrequired,
e PREiRG Igo\péiﬁxl tnﬁ%&fofHﬁﬁﬁ@%%ligg%kl%utb%s&f%{e}’&tﬁh the

original termnal. O her rvice possi Ities
i ncl ude archiving and copy. Archiving would allow a

WO 2004/ 019634 / GB2003/ 00 4
TP S e, AR, Ry 58 5 TEE BROT B % B abledRipnple text
ageRuién.f or exanpl e, all ow ng

To use TITLE, it is not necessary to program in the conventional sense, instead it is
only necessary to understand the structure of information and then define the required

question formats and add the associated knowledge.

TITLE can either be used for evaluation and service development on a standalone
workstation or it can be used in a network environment. In the latter case, as shown in
Figures 1 and 3, the SMS Wizard 22 is connected to the SMS router(s) 16. Any
services created on a standalone evaluation system can then be run on a network scale

system.
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(M) nessages sent to the user from other users of
the sane network. An SMS copy facility would 5 all ow
messages received on one termgfpal to also be copied to
anot her termnal, optionally based on CLI. CLI white
listing may al so be used in conjunction with this

N8t Qpeflort ) Abtwolle B beerP s At 130the TTeled Fatues swmcmtecnue
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PRt gehdisti®@qui pment in the hone netvvork, V\,hl ch may
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e.g. by 15 emnil. This solution is particularly
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to friends or famly, voice, text, picture and video
comuni cati,on i s possi ble between a user with a

nul ®i NeECElPndset and a user with no handset via the
medi u J‘§E@m£ﬁ§ grnet or email. 20 This schene is

al so & ractlv 0 roaners who nay wi sh to pick up

t heler “ﬁﬁmﬁﬂgs via the Internet or by email, rather

t han %’heavy roam ng charges while abroad. It can be
seen t@lasseshe Future SMS Architecture provides a neans
for o ﬁ reduce their costs, inprove nessage
delfv2€§ 95% @ﬁ@§ and flexibly introduce new 25

ser gi cesteyhi ch thensel ves provi de new revenue
opportunities. There now follows a nore detail ed
description of the operation of an embodi nent of an

W z n k S .
YRl 5L Py PP A TRl 3R IR NSy pr
\Agx'oﬁé&sés&hél npul i@ VIR it redv@ies bl dadipsard thadling $paEE§ ﬁeﬂl the text.
30 185 119. Whereas EP-A-1 185 119 descrkbes a

pSecoadly, Vaakes Al tesh dgwire cagqnd rﬁplégeéﬁpu IRleRRFS émt smgle spaces.
pﬁ%&yﬁ‘f‘eﬁ& g'\ﬁraw &sﬁ«%r[ #lglt‘ku ﬁfréstéﬁf I's a programm ng

envi r Ining text queries
and responses. is much nore flexible and WO

2004/ 019634 PCT/ 2003/ 003712 . 4 ower f ul d e
Egeareaelaungsveamg%gfﬁlae ittt SR DHEAOBRARLAEH PO R re-stored

Ay RtiORE A he pre-stored questions are referred to as “Exceptions” as it is usual when

processing languages to compare a signal with Exceptions before applying any rules,

as it is a feature of human languages that common usage is not rule based.

Simple Exceptions therefore look exactly like the input questions, except for the pre-
processing of the text. Therefore, within the demonstration system, there are often

simple Exceptions such as:

hello
what is your name

i have a new address



EP- A-1 185 119. TITLE provi des a text processing
environnent that turns a server into an SMs Wzard 5
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tel ephones in natural |anguage format. TITLE
therefore provides a powerful tool for network
operators who wish to reduce 4gosts and inprove
service by offering custoner care using SMS nmessagi ng,
or who 10 wish to build new revenue streans by cost
eEdchdixception Iefsfarakt@iaaf ‘¥Rt Piinciiddl” SMHeA dstieR Fafidtion inday:
SMS interaction. TITLE all ows operators to offer
i nproved service 24 hours a day, 7 days a week at | ow
cost, P lexibility. In order to
naX|n?@ghﬂgégﬂgﬁfﬁgﬁg%{lon and hence maxi m se cost
saviengzdaed té gmu@edgéa"agreovw h, TITLE all ows questions
to be entered in natural Ianguage format. TITLE al so
has ®t higsglngik p pradified qusséen ckly i npl enent a keyword,
menu based system or if required, to provide a
powerful m x of natural |anguage and nenu based
| AhSwe Funetions thd kiso Gavludy wivdddfisaccess to any form of
information that is suitable for sinple text 20
interaction. To use TITLE, it is not necessary to
[

PERGE BT 10, RS S0 100, SAISE ) BRAE plyber Tk ranee
atod 00hgymelef thes: Hdve spmmlfm@kes i Sdnheddire fredePBdds IxﬁmTLeBJI(irl), {9}
the assqciated know ed 5 TITLE can either be used
fis aseia ok the serage %ncf‘é‘%l%? dpMetit dMsed is ghica helome
wor kstation or it can be used in a network
environnent. In the latter case, as shown in Figures
1Exgegition t he SVMS W zard 22AnswexcFmedtioad t 0 t he SMS
rout er 6. Any service ated on a standal one

PEQ%F% system can thenﬁbgéﬁun on a network scal e
30 system WO 2004/ 019634 PRI&4EERDG3A03712 43 If an
operator's network has been upgraded to the Telsis
Future SM5 Architecture, then the SM5 Wzard 22 can
accept and respond to questions with the sane network
| oad as a single conventional nessage - providing
t A TR cleSvsSBaRRingab tRd€lbdelyoBdstrained, and a simple example would be

*country where a member of this Class must be the name of a country. A simple

example of an Exception using this Class would be:
{/|lwhat is } {/|the }capital of {1/*country}

This Class will, if the appropriate Knowledge Table is defined, answer questions of the

form:

what is the capital of ...
what is capital of ...

the capital of ...

capital of ...
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Knowl edge Tabl es Gates 15 In order to sinplify the
process of understanding a question, the SVM5 W zard
pre- processes the input text,cFirst, it renoves all
| eading and trailing spaces fromthe text. Secondly,
it makes all text |lower case and replaces nultiple

SPRIS Iq§ a‘@i%ﬁ&ﬁﬁ GnProvRAesE over EPLAL] 185 11 10CWRY@Sreuired that all of

trarling estion nmark, if present. 20 The resulting
vihess syntasfeasds should be isdividnajly enutieeatediorthaexagptibng a
list of pre-stored questions. The pre-stored
questions are referred to as "Exceptions” as it is

URH&W1MBETabIBS 86REE b likPoTpsaee snfbAnSRMPAL Bapat 8hdARDutput. The
wi th Exceptions before applying any rules, as it is a

f Inptriis asest tolageesn thesanprenyiate eblaenty andhe 2upe nravides sither

rul e based. 25 Sinple Exceptions therefore |ook

exactly like the input questions, except for the pre-

processi 1y e teh@irédExbponsberefore, within the
denonstration system there are often sinple
Except i o) sawriesidor }eeuhmission what is your nane i have

a_new add;§ss 00l M1AG4 PCT/ GB2003/ 003712 44
pti on

Each Exc as an associ ated "Answer Function".
The Answer Function may: reply directly to the user

redirect to a Know edge Tabl T i e
qﬁ E gqorporates loop coun ee;s toagresent ?nﬁnrlt%ﬁgobprg. t a nodified

Gates are a mechanism for providing focus in a dialogue between a user and the SMS
Wizard. At different points within a dialogue, a user’s input may be identical (an
example of this is when a user responds with either yes or no) and yet the SMS Wizard
needs to keep track of the current position in the dialogue and respond to a user’s input
appropriately. TITLE allows a Topic to be defined at a given point, either by name or
number. A Gate can then be used as the first item in an Exception and restrict the
matching process to those Exceptions that have Gates containing the appropriate

Topic.

Figure 4 shows the elements involved in the development of a TITLE project. The

purpose of each element is discussed below.

Content Databases

Content databases contain TITLE Exceptions that define how the service will respond
to input messages from users. Each content database contains an Exceptions table and
a Knowledge table. Having several content databases in a project allows related
Exceptions to be grouped together, and allows Exceptions to be kept with the
Knowledge table they use.



Ansvve_r Functi ons can al so include wildcards: There are
100 wildcards in TITLE (vl1), witten {n} where nis a

woooer9esyn the range 1 10 to 100; some of theRBET/GBY@3/003712
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speci al features and sone are reserved. In TITLE (vl),
{9} is used to hold the user's nanme. An exanpl e of
how {9} is used is given bel oW Exceptl on Answer
Function ny name is {9} Hi {9}ﬁ I’ remenber that 15
A Class allows matching to be cl osel y constrai ned, and

ﬁ{sp@? &psganpl e woul d be *country where a nmenber of
ass nust be the nane of a country. A si rrpl e
exarrpl e of an Exception using this C ass woul

{ Thewtassi @t?}baﬁ¢ pn@tapscqibtheauseb-fieﬁqed/ Classes rﬁele%d Iggdhe project. A
as . o

Bl Sh 2 S bbb RaPhP s g BB o o

C &*tfbﬁ‘l'ar bint in a @er WAl niessagaddchlIClass.is stoteden adifferght table in the

capital of 04/.01963
96 evhatabigoc iy e PERIDIS (R ARRE ! U EPSEP. A 1 185

119, which required that aII of these syntax cases
shoul d be individually enunerated in the exceptions.
Kirpojeetdtabhsd| es consi st of a list of paired

i nformati on, an Input and an Qutput. The 5 Input is

Uojflg LP%(%B? C{ﬂ?%) <& 0§ %%Q raof%thl?zﬁgs L8 ﬁldeQSEﬁfmgQ i el“he Databases

S &MY required response
Neawld Batt afl Glic somtand dhiabasenuse(di hyl the pmjeq’c,@lmng rtheir name ﬁle location

information 10 TITL
pead Enpwisdep tablelD.db g‘§cl> Q}g:e%{f%s the locat{o%odrfl tl?eoaﬂgseézﬁabase

The settings table contains configuration settings for the project, such as the name of
the compiled project file and the folder where the project reference files will be stored.

For any setting that is not specified the TITLE Compiler uses the default value.

TITLE Compiler

The TITLE compiler reads the project database, class database and content databases,
and generates the compiled project file, build results file and project reference files.

Compiler options are specified in the Settings table of the project database.

Build Results File

After the TITLE compiler has been run, the build results file contains a summary of
what happened during the build. If any errors occurred, the location and nature of each

error will be given.

Compiled Project File

The compiled project file is a binary file created by the TITLE compiler that contains
all the details of the project. This file is loaded by SMS Wizard when it starts up and is



Gates are a nmechanismfor providing focus in a
di al ogue between a user and the SMs Wzard. At

waledokerwat points within a dial ogue, a user's POPGB20VaPO3712
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be identical (an 15 exanple of this is when a user
responds with either yes or no) and yet the SM5 W zard
needs to keep track of the cugyent position in the

di al ogue and respond to a user's input appropriately.
TITLE allows a Topic to be defined at a given point,

et iR YndhidT (BloughlIRS sesfofsallers &2 prbjeot 8eeateid wsdeployed

the first itemin an Exception and restrict the
rtatedive spstpmothe sempiled prviest Bleds peansdersed lnarsersy ECeaat es
contai ning the appropriate 20 Topic. Figure 4 shows
the el ements involved in the devel opnent of a TITLE
pPidjeeCRefereee Fipsr pose of each el enent is di scussed
bel ow. 25 Content Databases Content databases contain

TLTLE Exceptions..t hat defin W oI V] il . .
Einise R AR Bl ool iRt 8 hioled project e
it 4R ¥kt B fth AT RiSse 8n BX eeg Withs thixd|partqdifferanding vdot dg eompare
tabl e. Having several content databases in a '

. A . ; , %IVQOJ e?t
amoovessioey af a@rojesic dpsingla dile omfaing tag) feerntioge {198} all dhgycontent

al | . t.] to M ; 3
s bSeen B b 5, BB SR b eEb Y] 3N Guge is beine
Ghagbedathidbesebe helpfill &s andbastadtise whyra partisulad inptrthmessage is not
user-defigffd FClheasses eeded by the project. A d ass

i being matched by thesxpsgied &Xcipiids or phrases that an

Exception will allow at a particular point in a user

i nput message. Each Class is stored in a different

t Widaed Enginbe 5 C ass dat abase. The nane of the table

is the nane of the O ass. Project Database The project

dat a ' t .ab ' :

¢ S5 o7 L TR DB, Jp A ndiE LS tE TS SM A OWizard. On 2
dédveloparat BEdt chryrectiee pof ewbsages vinfpm heiSM$ Sireylafar] @n a live
| ocatign 10 and Know edge tagb/g%l D. It al so.speci g'bes

¢ PRI RS RSP AISECRY SLEOTR 48 SHES o a8 BRI I E e b o
contains configuration settings for the project, such

as the name of the conpiled project file and the

f Withed SyWtex e t he project reference files wll be
st or ed.

A summary of the symbols used in the Exception syntax and the Answer Function

syntax is given in the following table.
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For any setting that is not specified the TITLE

Conpi l er uses the default value. 15 TITLE Conpil er The
wabmB1I®ehpi | er reads the project database, clBESEGB2003/003712

dat abase and content databases, and generates the
conpiled project file, build results file and project
reference files. Conpiler opygons are specified in

the Settings table of the project database. 20 Build

Results File After the TITLE conpil er has been run,

the build results file contains a summary of what

hapj ny errors occurred, the
| oc 13V’8ﬁalﬁﬁgkeﬁ%‘flﬁre of each error will be g Vaereugd

Conpi|T €0 Py 8h&6Eelceptfon hidker ONP! 1 60 PTOIETT TifE ik @
binary file created by the TITIE conpiler that

con{ di ns  aFEniry srpargter & inkineslassehe pr 0j ect. ThIFS(CEIi)ﬂOQ is

| oaggd DY PV A tarts—op—and—s; e -
2004019634 PSCT é%%jé” /uf)%§%)5§ 47 retai ned inAIthﬁ%};%?cuon
t hr plghout MﬁetesegﬂsabmrberV\hen the project is rmd;tloho

be dwptoyet ve-System—the—conptedproies
filgis tr aﬁggfug?n?gé hto a_server PC. Project R’%‘fsg’re%ﬁ’élétmn
Fileslb Th 3de1nqoﬁmt reference files contaln rmﬁ;bveplﬁumt,on
t heHnfot connil ad nrnlnr\f fllg

pl a h text F lﬂah%%‘gi whitsspagsabserbel with a thlﬁ"GeHS’QPty

di fferenci hyildogd to conpare two VEersions qr
Ex€eption
profest—Alsingle file contains the Fxceptigns from

al | {{he cowtent dat abases, listed in the orldmswetmnction
they/ Wl Oﬁsédrlhm%nwiﬁlrblasmwlct sSage 1S [k V\ijﬂlon
a

mat ched.. This can hel pful i n under st anding
parf{ cul ar | Vrrdue amglargend eommend sEBmisets ng  mtAred yction

t he[ €XpecTEg ) V-Zard—Engrne—The—Wzard -
Englne pro ﬁ 1;1 [ﬂrr%i?’(n conponent_of SMS YT funeton
a (dével opn@hﬁsrﬁ@elpteﬁaan recei ve input messg@xseptiom

D,

f r opppm—SN oc.ué'fo"r'e or—aratrve Exception
[] Root Simple class
[ 1 1 [Decision Answer Function
[/=] Simple assignment statement Answer Function
[=] Focus assignment statement Answer Function
[/==] | Maths assignment statement Answer Function
[/] Command statement Answer Function
DESIGNING A SERVICE

Service design should consider all aspects of the service. For example, this should
include how the information is to be stored (so that it is easy to manage), different
ways of asking similar questions (so that users get the answers they expect), and that
thorough testing has been performed (so that online services always behave as

expected).

When designing a new service the following steps should be taken:
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15 system the nessages are received froman SMS router
as shown in Figure 5. Wzard Syntax A sunmary of the

wWaEmbols3used in the Exception syntax and t he PeHGBR003/003712

Function syntax is given in the follow ng table. WO
2004/ 019634 PCT/ GB2003/ 003712 48 Synbol s Meani ng
Where used End-of -exception %zrker. Exception Entry
separator in inline classes. ception | Answer
separator in decisions Answer Function Witespace
absor ber Exception Resubm ssion Answer Function [ ]
Redi recti on Answer Function

Punet Jdacideromaihd inthimatinpackicl ilb bbprovided dpytthaomew service.

Wild d Ex [ . Funct i, [ Us N, . .
i 1 8carinese, i bes Gy PP iding GRdRRBRIRT B (s isetio. ki wil
assi gryfRAtin@e HRMMstalcak &I RRSThatibs W4 IidNeddLlble)

Qut put nodi fier prefix Answer Function * C ass nane
pr efi s thst dvailatle finfeupatipnmosfdexddeideen thenfofm]ofhotesponse to
| ass |..Deci si on Answer, Funct.i on. /=] Sinple

Si npl ;
alng gﬁlﬁré“ er,sa}ngthg%enfho/gﬁes%gaﬁ%ﬁww% uncflffé Focus
assb 0T re YhAbERAYs tARINES cHUAGH QRbslBider AfSlogRIent

st at enent Answer Function Conmand” st at enent Answer
Funet ilbapprbpfiaté, define|Class(es) which will make the Exceptions more specific,

and also allow alternative Class entries.

e Convert the required questions into Exceptions.

e If appropriate, examine questions which will not be answered for the service,
but could give responses which will guide users towards questions which can
be answered. Convert these questions into Exceptions.

e Test that the Exceptions work as intended, and do not change existing

functionality.

We will now explore the Country information service in the Examples to see

how this service could have been designed.

1. Decide on the information to be provided by TITLE. In this case, all countries
and most country attributes were chosen from the CIA World Factbook 2001.
Questions about these country attributes for all countries would be provided by

the service.

2. Decide how to represent the information. This information would use a
Knowledge Table (called country), and the data within the Knowledge Table
will be organised as Inputs of the form country/attribute, and with Outputs

which can be directly sent to the user.



DESI GNI NG A SERVI CE 5 Service design should consi der
all aspects of the service. For exanple, this should

w0 phode3how the information is to be stored (BOI/GBai03/003712
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it is easy to manage), different ways of asking
simlar questions (so that users get the answers they
expect), and that thorough tegting has been perforned
(so that online services always behave as expected).
10 When designing a new service the follow ng steps
shoul d be taken: WO 2004/019634 PCT/ GB2003/003712 49
Deci de on the information which will be provided by
the new servjce. Choose the best way of providing the
i nf ormati on hﬁ?“this service. This VMIIO“6%¢en i nvol ve
provi di ng st information in a bl e.
5 Using theﬁgggﬁﬁgg}e i nformati on soub%gwggg%ﬁggéon
the formof the response to the user, Madtihence
choose suitabl e Answer Functions. Explore various
ways that users could ask questions for this topic.

:55 . ap {JCB&HSE MeCrespbRid @gﬁ@b@ﬁ srhgs&slpmb@ :wlhwh Iv+11|1 {Bel%em:t& he user will
ceptions pore specifig, . and, o allow alternative ,
Ol ass BIEPATSS e glesiqsy Apd also(Bievidéc e apaster Goidlst HSHION b auestion
Except kviifary wilf beeRiiafsd Btatolofsadrh Ay BeCaid foNSweatty ¢kt answer.
w Il not be answered for the service, but could give
responses whjch will guide users towards questions

which can b “Bﬂﬁaered. Convert these questions into
Exceptions. Cdfel of Bdint he Exceptions work as

i ntended, and do _not change existing 15

functional i tYadgé will now explore the Country

information service in the Exanples to see howthis
service could have been designed. 20 1. Decide on the

i 4f or nBtplon quatilys viidiisae eouii/ask| Fkkinples couldindudase, al |
countries and nost country attributes were chosen

fromthe C I; Fact boek 2001. Questions about

t hese countfvﬂﬁf%?$6%&%§8?%$mﬁlI countries would be

provi ded by what’s capital of spain

capital for spain

capital of spain

5. Define any Classes which may be required to make Exceptions specific. It is important
that new Exceptions do not change any existing behaviour. This can usually be

achieved using a class.

In this case, a country Class is required. This would not allow matches to questions

such as:
what is the capital of Texas

This cannot be answered by the country knowledge table, because Texas is a U.S. state
and not a country. It could also stop non-sense or obscure questions from matching,

such as:
what is the capital of Letter

These difficulties can be overcome by using a country Class, with entries such as:



the service. 2. Decide how to represent the
information. This information would use a 25

wEpamoedge Table (called country), and the datBCWGBRIN/003712
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the Know edge Table w Il be organised as |Inputs of

the formcountry/attribute, and with Qutputs which

can be directly sent to the usgr. WO 2004/ 019634

PCT/ GB2003/ 003712 50 Input Qitput spain/capital

Capital of Spain: Madrid 3. Choose the response to

the user. Thg,pesponses which will be sent to the user

will sunmmarise the question and al so provide the

answer to thegempansti on. The question sunmary will be

t er m nat ed bg a colon and a new line, and followed by

the answer. SR8 put Capital of Spain: Mdrid 5 4.

Expl ore questions which users could ask Exanples could

include: what is the capital of Spain what's capital ,

of spainClasapan also pligw spuity aliasepi Waplaging SpfEipsinsthe Root (in square

Eﬁ;&gggany Cl asses which may be required to nmake

Excepti'ons specific. It is inportant that new

Exceptions do not change any exi sting behaviour. This

can usual |y Bkﬁmﬁﬁﬁk@%gﬁnhsing a class. In this case,

a country C i ired. This would not allow

mat ches to qgég?*%ﬁgﬁ&qo such as: what is the capita

of Texas This cannot be answered by the country

know edge tabl e, .becaus exas is.a U S. state and

ot CBAA FednEIGR o DAL B Sk S R giss Boot form

quest i QUAItddrIQiAEdBaAL)Clf tha@ntry is identical to the Root, the Root may be omitted. The
class entries must be in lower case, because the input string will be converted to lower

case.

6. Design the Exceptions. Having investigated possible questions, and aliases; it should
now be straightforward to design a number of Exceptions that include most of the
possible questions. In some cases, these Exceptions may also allow additional
questions. These questions are likely to be poorly constructed, but their meaning

should be identical to the designed questions.

The following Exception contains details on the TITLE syntax.

Exception Answer Function
{/*whatis}*{/[the }{1/*@country} {/of [for [in ~[47]{12}/{11}
}{/|the }{2/*country}

The Exception would allow a question such as:
what is capital in the Spain
which has very poor grammar, but the meaning is obvious.

7. Provide Exceptions which won'’t be answered, but help the user towards topics which

can be answered. The example cannot answer questions such as:
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such as: 15 what is the capital of Letter These
difficulties can be overcone by using a country d ass,

WORK0EB4 | es such as: WD 2004/ 019634 PCT/ GB20PG1/0B303203712

51 fiance germany Spain A Class can also allow
country aliases, by placing e%&ries in the Root (in
square brackets): uk[united Krngdon] united ki ngdom

uk and united ki ngdomare both Class entries, but with
only one prefer.r t form (United Kingdom. If the
entry is id Igég%ﬁqﬁg%Fﬁ% Root, the Root may be

omtted. Thaaﬁﬁﬁebgsﬁaﬁntries must be in | ower case,
because the input string will be converted to | ower

case. 6. Design the Exceptions. Having investigated

possi b ' [ o I now be )
O ai GheT o o e be jRRIEL AR osd dushioR i EXien o gpon
i nclude nost _of the possible questions. In sone

cases, thesdlEceficruwy} nray al so al | ow additional 10
questions. These questions are likely to be poorly

const rwith a0Andwet Fidegbd neaning shoul d be identical to

t he desi gned questions. The followi ng Exception

contains detajls,on the TIT tax. Exception Answer
Function {/ %iﬁ%"ﬁ &lf ?% e {;[51 izt&% difterSpatry igformagion ffory,
AN 47]{12}/ { khpital) {/the } {2/ *country} The Exception

woul d al l ow a question such as: 15 what is capital in
t he Spain V\A‘ﬁoeﬁatf%s very poor grammar, but the nmeaning

i s obvious. GDPProvi de Exceptions which won't be
answer ed, bl{atreahel p the user towards topics which

climate

and many more

This does not answer the user’s original question, but does provide information about

questions which can be answered.

Further details of TITLE are available from “Research Note No. RN225-D15 : TITLE
: Telsis Integrated Text Language Environment”, produced by Telsis Limited, a copy

of which is filed with this International patent application.

In so far as the embodiment(s) of the invention described above may be implemented,
at least in part, using software controlled processing apparatus, it will be appreciated
that computer programs providing such software control and storage media by which

such computer programs are stored are envisaged as aspects of the invention.
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woul d be possible to catch these questions with an
Exception such as: {1 } of {2/ *country} with an
Answer Function | don't know4se { | } of { 12}, but |
do have country information for: capital population
GDP area climate and many nore 5 This does not
answer the user's original Qm_gwlz__v[ﬁon, but does provide
i nformati on about questions I ch can be answered.
Further details of TITLE are avail able from "Research
te RNR25-D15 Tl ; ' -
0 BT bt Begat 108 hofentonr.
cappyratulQombrivtpgch is filed with this International

patent applicatjon. In so far, as the enbodi nent(s) of,. .
P’ | rrOeHE (9B 2hlssd: TIBer SBERHORL PE qr%?f&fﬁ?ﬁ%%?% applications,
| i Y g, j e @l i t arri t
R L bSO SO M BERSS o v
phegprEupr ovi di ng such software control and storage

medi a by whi.ch , 15 such conput.er programns, are stored .
are em}%/ag\ggtcg g@rlggpgﬁ?g%?gttjrfpéﬂ?sn%%?}}egﬁ 10’ ggspective’ “messaging
2@%&&&3@34 PCT/ GB2003/ 003712 53 CLAI M5 1.

el econmuni cations services apparatus for use with a
t el ephoesas et opmparinghfor eaghpreatage, aodpitigg pfthat message with the

stored message attributes, and operable thereby to select the respective messaging

TP

application on the basis of the comparison; and
means for executing the selected messaging application, execution of the

selected application including processing, transforming and/or routing the respective

message.

2. Apparatus according to claim 1, wherein the message attributes include
destination address.

3. Apparatus according to claim 1 or claim 2, wherein the message attributes

include destination address type.

4. Apparatus according to claim 1, claim 2 or claim 3, wherein the message

attributes include originating address.

5. Apparatus according to any one of claims 1 to 4, wherein the message

attributes include originating address type.

6. Apparatus according to any one of claims 1 to 5, wherein the message

attributes include signalling fields.
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5 means operable to support execution of one or nore
nmessagi ng applications, wherein an application nmay be

wex@aiiwed f or each of any or all messages thatPEr/GB@®3/003712

at the apparatus; neans for storing nessage
attributes matched to respective nessaging
applications; 10 neans for coggparl ng, for each

- message, an attribute of that” nessage with the stored

nmessage attributes, and operable thereby to select the

MBS PECAADARHHIE SERRAME toRBRY | dnt HOBIaBHs %o t@‘%vﬁer@i‘n {2 message
conpari'son; and neans for” executing the selected

retisibutgs mglwldephéssage contentxecut i on of the sel ected

appl i cation including processing, transform ng and/ or
routing the respective 15 message. 2. Apparatus

8 cor i piardtds gdcatdimgto R oF clmS q&asm&naﬁ&lﬁg Btife8$t one SMS

include destination address. Appar at u

Jevler Br repting reessages fo e means mpgrabmg SBPRPrt wcw@s@fgme or more
ude destination address type. 4.

2%%%%@% accoO?Il di ng toclaiml, claim2 or claim3,

wherein the nmessage attributes include ori gi nati ng
address. 25 5. ar at us, accord| ng to_any
- ai ng“xppa%aéumaccmg%m lpipe8.iacludigs anapMy |SEi'lYt°ésC0PH@]| Rpes (SCP)

gsﬁi:/lg gﬁggéo ?nsa? c%p\épage m\(/i\%ler RS @ﬁéﬁslr?ea@ggﬁﬁﬁ Sﬁtﬁ centralised

aimtetligbmxIeeiat]nmSMSOERl gnalling fields. WO 2004/ 019634
PCT/ GB2003/ 003712 54 7. Apparatus according to any
one of clains 1 to 6, wherein the nessage attributes

iypc! ude, 9€cordinl etBt an oné'RP %’lﬁhﬁsl FpCor gérﬁ%rﬁiﬁg AMhessage
one of lains 1 to 7, rising at |east one 5
rosformdtion meartsi fioy pmma guerpteting laad r’tmasfsrmmgrratﬂsget @ntent and

or.t exe ution of,  one or nore nessag|ng
fégfeﬁsé%q nocH er to generate a response message.

11.  Apparatus according to claim 10, wherein the response message is generated

according to a programmable table of exceptions.

12.  Apparatus according to claim 10 or claim 11, as dependent on claim 8, wherein

the response message is routed via the SMS router.

13.  Apparatus according to claim 10, claim 11 or claim 12, wherein the message
from the sender is in mobile originated form, whereas the response message is in

mobile terminated form.

14.  Apparatus according to claim 10 or claim 11, wherein the response message is

routed over a data network.

15.  Apparatus according to any one of claims 10 to 14, wherein the message
transformation means is operable to return a response message back to the original
sender without requiring a routing query to a home location register (HLR), the

response addressing and routing information being derived from the original message.



9. Apparatus according to claim8, including an SV5
service control point (SCP) such that service |ogic

woreap4opesat e in the SMS router in conjunction RET/EB2003/003712
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centralised 10 intelligence in the SM5 SCP. 10.

Appar atus according to any one of clains 1 to 9,

conprising a nessage transfoksmtion neans for

parsing, interpreting and transform ng nmessage content

and addressing in order to generate a response

message. 15 11. Apparatus according to clai m 10,

wherein the response nessage is generated according

tkb.a pradepommmubitationsbtrwices appecaps fasrise viith a tglenhoae mstwork, the
accor ing ta claim10 or claim1l, as dependent on

PR COWREFYPn 20 the response message is routed

vi a t henishage atinsformafion ARPAS abekdbRCIOOpalEe) dinteppret andntransform
10, claim 1l or claim 12, wherein the nessage from

tmessagerepatent and Addrsssingsingitie) taaeBeratecy FRSPUIE MessageRgcording to
r [

ASREPRBLERERY S hied KhosfERt gt ShE B AL Tkpiohs Wonform to
theyrites fian perniies saghirgsof b citghsl exseption tol atwdtipletfimomk of message
15. Apparatus according to any one of clains 10 to 14,
ViPBFEIGHORhe message 30 transfornation neans is

operable to return a response nessage back to the

original sender without requiring a routing query to

al honeTdlematnnaricatimgs s¢wice§ Bpdratus fior use exiffoadedephone network, the
addressing and routing information being derived from

t e Séﬁoﬂ‘&m%ssage. WD 2004/ 019634 PCT/ GB2003/ 003712

55 16., hks@ee RGN MRE \Upe@ble P pirad, Ustdriret WA transform
with a tel ephone network, the apparatus conprising: a
nBessagrecantent sihd raddressing ik an SN eraskage ipordeirtg generate a response
interpret amnd transform d :
trees prg e oPa el Thale METEC 32, GOBARL Bruiey wherein the
ageeptibind @nd @ulep tORforNME b sontar the peahity tlakhidgnefimsiagle exception
exceptions, wherein the exceptions conformto a
stprmuliiplenformp of inpw messeas FRISERCLIONS, WiFrenesyakstS slenegts of the

néi!c%tfgne of %lgsm%l dPpea®fif a different order from the respective matching

elements in the input message.

18.  Telecommunications services apparatus for use with a telephone network, the
apparatus comprising:

a message transformation means operable to return a response message back to
the original sender without requiring a routing query to a home location register
(HLR), the response addressing and routing information being derived from the

original message.

19.  Apparatus according to claim 15 or claim 18, wherein the routing query is an

SRI-SM MAP message.

20.  Apparatus according to claim 15, claim 18 or claim 19, wherein the routing

information obtained from the original message is in the form of an international



construction. 10 17. Tel econmuni cati ons services
apparatus for use with a tel ephone network, the

W@ppaness conpri sing: a nessage transformti oPCTEB2®3/003712
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operable to parse, interpret and transform mnessage

content and addressing in an input nessage in order to
generate a response nessage aggording to progranmabl e

tabl es of exceptions and rules, wherein the 15

exceptions and rules conformto a syntax that permts

mah sHileNgibeéribier Sidagifier INIBPE bad a Vit ddanbe régisted (VLR) address
i nput mes_sa%e constructions, wherein syntactic

elceresposding te te serder sdesadiftor rul e may appear in a

different order fromthe respective matching elenents

in the input nessage. 20 18. Tel econmuni cati ons

seavi ces teppaimtnisations sesdcesimdthad fal 2 pdiepbene aketwork, the method
the apparatus conprising: a nmessage transformation
nEQRPISH8r abl e to return a response nessage back to

t he ori.gy : - W eHAkd | ; j r :

to a norPTag SRl bERHL Gty HiERBIE SpbRABHE Wherein an
achppbeation gnegriet executed fprieadtoofreation all bepuh meskagesied from

the 25 original ssage. . arat.us accordi ng..tQ.

e piotine nf e b ogs aplstivd R BSPER nESGELi At iens:

SRI - SM B afRS Sfd ack neSage AR RIbUE BF @R GhéladeOwith the stored
claim 15, 'claim18 or claim19, wherein the routin

i messagetatioibutsls; andntdreby eelecting teirginsalivemessagag; a@pﬁwﬁon on the

t@% f og%of an .i nterpati onal WO 2004/ 019634
PCHIERLBTSPENI S 2BE nobi | e subscri ber identifier

(1 VBl) caBélitingV ki fs@l%ctb@Cﬁ%&s@@inFegﬁlﬁRQﬁm{,V&ﬁkuﬁ@iﬁr(ﬁS$he selected
corresponding to the sender's [ocatjion. 21. A i

t efppliention induding pepcewsing, Hansforming and/of roytingthe gewsetive message.
network, the nethod 5 conprising: supporting

execution of one or nore nessagi ng applications,

W ei A anethap plcb@dingoto rbyymb2l,ewhereine thef oressage hattfbutes include
ﬁgé or all input nmessages; storing nessage attributes
é@i@&oﬂéd@rﬁﬁspect i ve nmessagi ng applications;

23. A method according to claim 21 or claim 22, wherein the message attributes

include destination address type.

24. A method according to claim 21, claim 22 or claim 23, wherein the message

attributes include originating address.

25. A method according to any one of claims 21 to 24, wherein the message

attributes include originating address type.

26. A method according to any one of claims 21 to 25, wherein the message

attributes include signalling fields.

27. A method according to any one of claims 21 to 26, wherein the message

attributes include message content.



conparing, for each nmessage, an attribute of that
nmessage with the stored 10 nessage attributes, and

W b@nes3sel ecting the respective nessagi ng appdT/Ga2000/03712

10

15

20

25

30

on the basis of the conparison; and executing the
sel ect ed nmessagi ng application, execution of the
sel ected application includi gy processing,
transform ng and/ or routing the respective nessage.
15 22. A nethod according to claim?21l, wherein the

r‘r@Qs ag & mbthodlmcc&dmgrto latiglene afclbintal 1i IR 7281 R%Sg rodfing Messages
laim21 or claim?22, wherein the

accorﬁ14

3?3‘ Sbene Eg% er 105 exeryEoR ek eneprines n@aﬁamanp}lp@uons

20 24. A nmethod according to claim?21, claim22 or

claim 23, wherein the nessage attri but es include

oPPgi nédtmathod dovosding tQElalrmZ&stmneinammedoglg ay dpRyatomehe SMS

0 .0 24.. wWh rressa ttrj but es
| %%u]%r Oorn%m hg{ll 6h gtalg rggggeryg 1 gervice control point
agseryli ng to any one of cl a| nme 21 to 25, wherein the

nmessage attributes include signalling fields. 30 27.
A nmet hod according to any one of clains 21 to 26,

T NI ON C ER—

w&aﬂsﬁni*nmuonrsﬂepﬁg)rtparﬁﬁg, mﬂa@pr@ﬁngi lafd "tﬁngﬂrﬂlﬁlgzﬁessage content and
|%§{rudl ng é&é‘é nmessages via at |east onée
e§Ingdp o (E‘PJB‘F@F@‘“%F‘ IFRRNSSNYPEALE- nessagi ng
applications. 29. A nethod according to claim 28,
wherein service logic may operate in the SM5 5 router
i &il.confiumethpd mcmrtlimgcte rtﬂmml 3G enhereih ahe rGpoRR hessage BMenerated
servige contr pDOi. Nt chP% 30. A nethod according
t%c ﬁ(}:n 0 B f) é\’ilarh:l,e ertl%fnprl sing a nessage
transformation step for parsing, interpreting and

transform ng message content and 10 addressing in
otZer pomgiedraccerding eswblnméﬂmssﬂfgm 3Blas Aeparidemdon claim 28,

S\gﬁaéfﬂ'tﬂgresfgor?sle?ne@sgg% is \rAch edev1£] thtetgi\/lé o ter. gnse message is

33. A method according to claim 30, claim 31 or claim 32, wherein the message
from the sender is in mobile originated form, whereas the response message is in

mobile terminated form.

34. A method according to claim 30 or claim 31, wherein the response message is

routed over a data network.

35. A method according to any one of claims 30 to 34, wherein the message
transformation step is operable to return a response message back to the original
sender without requiring a routing query to a home location register (HLR), the

response addressing and routing information being derived from the original message.

36. A telecommunications services method for a telephone network, the method

comprising:



according to a programmabl e table of exceptions. 15
32. A nethod according to claim30 or claim31l, as

walepentwsst on claim28, wherein the response PEESB®3/003712
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is routed via the SM5 router. 33. A nethod according
to claim30, claim31 or claim32, wherein the nessage
fromthe sender is in nobile @ggiginated form whereas
the response nessage is in 20 nobile term nated form
34. A nethod according to claim30 or claim 31,
wher ei & meéssagee sposfopnateassige dperable ud eshry EhtefpreBbad transform
n1%t wor K, %5 35, é nmet.hod according to any one of ]
F5PRE° SOy 284 addpsssing m eder ipsseasigls 2 rosherseaRensagescording to
Sp1@Rranfm A ARk f @ o
t%egori i nal sende?§ %ﬁ%ﬁfeﬁcgﬁﬁ?ﬁgﬁiﬁg}%% %gﬁglbsecro?fom to
t ® SEHD At |IRsemits onntehing of ersifght Rxceptine to masifiplesforms of message
i ng and routing information being derived from

the origihal nmessage. 30 36. A tel ecomuni cations
services nmethod for a tel ephone network, the nethod
C rising: WO 2004/019634 PCT/ GB2003/003712 58 a

ssagé telecommypicationsrsesitiens wplbed fora ttelephums eetwork, the method

REgt and transform nessage content and

addressing in order to generate a response nessage

accor di mepssage pamforammiivb| gef @peRBleOto pdls8S INBPHMY AR transform
except i oqr‘%lz, V\:hsrﬁﬁl n the exceptions conformto™ a

gg;?ﬁsggg famisnt gad Rfduessing Enim inYt messgn dn erds de Eehanatetaoresponse
MHésshdd! Bcdofdi f Iﬂgéﬁﬁ&ﬁ, et 4 -

tel ecgglmr% r?i?(g:la itgn% RV %rlg%qg’g e% g«%ﬂ t§H§ eaggpﬂlﬁeﬁe wherein the

reaceniions andeulesetdudorm toapyntst gt permitesaagRing of a single exception
interpret and

nsf.ormati on.step operabl e to parse, s
E“? g’ﬁ@&ﬁ‘??amiﬁ Oﬂé‘%gé‘?%%ﬁtcéﬁfmﬁﬁansadﬂ%%iSﬁ@taP‘f#P glgments of the
ieRPeptioNSHS ALE thay AbP&h 1h0a WBIELAL r e €, ..
according to pr%rgjnmbll eatag%s §¥&éx%§g?@gnrsesﬁa%§%a%mhmg
elaneents iptke Wpht mpssagexcept i ons and rules conformto a
syntax that permts matching of a single exception to
mul tiple forms of input message constructions, wherein
S§nt act idecdhenmiiéfions séRes WIERRY FR RlephBhe nBBYrk, the method
a eﬁ;iﬁé'n a different order fromthe respective

a message transformation step operable to return a response message back to the

original sender without requiring a routing query to a home location register (HLR),
the response addressing and routing information being derived from the original

message.

39. A method according to claim 35 or claim 38, wherein the routing query is an
SRI-SM MAP message.

40. A method according to claim 35, claim 38 or claim 39, wherein the routing
information obtained from the original message is in the form of an international
mobile subscriber identifier (IMSI) and a visitor location register (VLR) address

corresponding to the sender’s location.



15 elenments in the input nessage. 38. A

t el ecomuni cati ons services nethod for a tel ephone
woeamorde34 t he net hod conprising: a nessage  PCT/GB2003/003712

transformation step operable to return a response

nmessage back to the 20 original sender w thout

requiring a routing query tosq hone | ocation register

(HLR), the response addressing and routing

i nformati on being derived fromthe original nessage.

26 39 AmRithogroateorfdi Mplementiag @ B6thod akaiding38 any one of

wherein the routing query is an SRI-SM MAP nessage.

daimsRIntet49ed according to claim 35, claim38 or claim

39, wherein the routing information obtained fromthe

original nessage is in the formof an internationa

39 noAi dieragaipsdininsteringtecdmpiterprogivdl Jecandihgatowladnt e

| ocation register (VLR) address corresponding to the

sender's | ocation. WO 2004/ 019634 PCT/ GB2003/ 003712

59 41. A conputer programfor inplenmenting a nethod

according to any one of <clains 21 to 40. 42. A

storage nedium storing a conputer program according to

claimA4l.



