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TELECOVMUNI CATI ONS SERVI CES APPARATUS AND METHODS Thi s
invention relates to tel ecommuni cations services
wappansd7as and net hods for use with a nobile PCT/GB2005/004534

t el ecommuni cations system such as a nobile tel ephone

system The invention is applicable in particular to
TELECORMNOMNEAGIONSSER CKEESRPPAGSST IS ANTE MESNIODS | €

t el ephony system although in principle the techni que

could be applied to other types of nobile network.
This if[mnhoﬂ&sl:a&gitngeleSomﬂmnmﬁmdsesermsnaipraranmmd afetinoadlsi foe use with a

qnunlcat|on used by su scrlbers of bil e tel ephone

mobilg) delgRREUIEAHONS, HateTh iU dFof BO bily felerhopg sysicay sglyegnventwn is
apphcz?cﬂ@l Eulito Qe ?o@@al‘a SR Reskdbel ?rf‘ﬁl ElEMdnMik tﬁ@@#ﬁy system,
short messages’ ough rece ancement s e
although argracgse t}m\mdinliq)w clooldgmrapp’ealstagneber lbypes ofi ombde attwork.
I nterconnection between nany networks has permtted
Tt R ERAEOR RSB I L4000 SHBSGHLRGE Bl b bonites o
mobllm&ﬂephmkcsneﬂwod(st tler othegr bangwoicegiSimplestexthmassagé&sManrist of up to 160
nd this i terconnectlw hgs led to the

a
charac\t,ﬁr%é%b andi 34 i chw%fas F églag gl%lgb JPegnt sphapcegents to the

standafRMAMR1 S183v OBngFSMeksh ¥‘§|bly defcaragtignd &@&eaﬁﬂea%xpmetween many
i nternati onal st andar whi ch define the functi onal

netwoikis dek peritted Ishors impssage| twgsm@sxoa gwsgvetenaubm@smb@& different networks,

Bl AP B LT SRATBEF S04 5t M coma,

and thi¥dbiet@nhevtidft@thas ddckoahs Videspiidhd 8foptidatoft RRtIAE SEA0FoPUfar means of
addressed to the desired recipient. The destination

commygigaioss GEdf is well ﬁ@@@f&gaéldrﬁasclﬁ%bb Hitepatienal plandatiis gvhich define the

B e e B o g i S

desired reC| pi ent, by selecting an entry fromthe
Text messeiog rgquaraés@num@réc ety usinge By staadardiped ddan Maghine Interface

(MMIJ\@% %@Nm ﬁcﬁ%thgﬂg%sor}{ewﬁrea b[Mat e ln¥ d%eetl% g(}dqg%g@ % the desired

m sse esired

rec1pxeaht ﬂaﬁhledlnaﬂ'hﬂ abdrasisfot H& rﬁdﬁi@&ﬁa)b@piéanjb baa;bécyﬁemr @thetliBB entering a
he MBI SDN by usi agé hanunerl c | ook-up

Nhthat §s {l'ﬁemplélieeWOQ%npmber of the desired
recxple?ﬁ qg}g?é'lgstm ad?ldcﬁtgﬁﬁ? &?%M st{dBtest %@oﬁ%tsa{m'é&y has the desired

gl ng erV|c are 1 nplenmented by a store
MSISRNbré-progrardmdedvincer bonoaplying t@ a ShessageMasmasged Salt that das the desired

addres SRt BN ke ST TLRET peiormy Rt EBJEBR by using

alphan%me%MokMt%fﬂ@eﬁlﬁéetS were | ess portable that they are
today, battery |ife was poor and radi o coverage was

GSM rllelt»rvnor ggre s'%teatﬁeg n tthle e e\(?apnlt%G%P%gl%lder Q t ésle ?ecommend that the GSM
short messaging services (SMS) are implemented by a store and forward device known as a
Short Message Service Centre (SMSC.) This technique is analogous to recorded voicemail, and
was most beneficial in the early days of GSM, when handsets were less portable that they are
today, battery life was poor and radio coverage was limited. At that time only a small proportion
of text messages were deliverable at the first attempt, and so a store and forward device was
appropriate. Today the converse is true, and some networks report that 90% or more of messages

are deliverable on the first attempt.
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of text nessages were deliverable at the first

attenpt, and so a store and forward devi ce was
wappsop7dat e. Today the converse is true, and BONMEB2005/004534

networ ks report that 90% or pore of nessages are

deliverable on the first attenpt.In the case of GSM

In theNQASS\Bf GSM REBSRAY, MEEsSRing BFcar fe Suffortel & thy Slhbﬂt Message Service
Short Message Servi ce (SM5), SMsS defines signall

(SMS)reS¥EY ésﬁmsmgrwllmgemmgfwewy&@mth@ Mobile Applicatien P(fmmsal (MAP) for

transf?r(ﬁ}a;t rﬁgﬁflﬁg{ V\gegm ﬁg?{gg nat%algﬂéjs)et B ij,t@'ﬁéﬁ fg%'l\ﬂ?ilﬁ‘:q{andset and

the SHéz5 MagsagSeService CGatrty and anMobile NehhinetedeMT nabde betwre)en the Short

node between the Shart ssa Ser v, ntre,and t
Messagas SPRAAE GrPoSn RS Retndlseimat lg%rrkfﬁwalm L aé?%wab € messaging
techn&lgglgg%lxgg'ﬁ? SRHerS glof)ﬂé Rk BRitdcRIrBSt M Kext generation messaging

hi tect ur es, an next gener ation ITESS&gI ng syst ens
systerfiso forGSM Elixﬂano&ddMebgga@ Seyvises EMS sandMBultimetlia Messaging Services

ned h b
M) e R o d PG s e st T (RIPY- (Gallegfiyely these are
referréePtd RCeky fle¥sal ﬁ)%ss%r\ﬂée% AT ﬁﬂmir% 2Sedodd tgeBEH Y l(ml) network, an
servi ces, whe runni ng a secon generat| on (2Q

enhanpest wesoRd @nerehwarme@dnrls d2am Qe it Benerationvistworko(359) The terms
shortr%ega L0 rcfj ﬁ%&neerséat 'egg%n;bgéié& ﬁgéﬁ%@élgez;ﬁig whe ?&errﬁxlé% SMs.
i nter changeabl y when referring to SM5. Qher uses of
Othertugst ofrtextsragisaging eervicee mnclude Ipgthen e Hosh and Hagsto, peam, where a Host
erson vvor k e
s & nfiyor QPSR AalPhim o loaTly Bt F BHUBTERE 18 messages.
Hostst §plicallpSpryete niddsdes tollictien | ficiftiey i fde vorimgageents, competltlons or
collection facilities for voting events, conpetitions
informpation FEB G tANEAPT SRASHAEE SSUTEA dRCHtiGReer AhscrpipncteTvices or advertising. It
s cori KLy WPRE AN SERIARER 15 LETS A gl s win Svisc
basedtpestotolstadlthgugiosirse ooreparidd sneh ao Tklsisustan g:nﬁMBIéhba@etd hosts over the

Pl e o b1t BETREONY T MoSU GUBT PRLCHBH for cxample for voting

purchhd3b e&rnéatﬁcna_fﬁﬁéntrﬁsrﬁé%ldgw Q&ﬁﬁkhoﬁ}ld’\‘irﬁé}a&ﬂﬁﬁt with Host applications is
applications, for exanple for voting, purchases, or

beginging ¢o tgm\mrmamhe fané mayeadt had previonsiyon e nWerbamrowome to the
d 1vvitht}\s-{:gst aﬁ’n%tl cations is beginning to grow in the
evelqumgnt Qhprequunralg YOI SEYiHsl y on fixed networks in
response to the devel opnent of premumrate voice
A techeique <kaswn Astértual Yobilrooks &y providing a Wimé d.oemidosregister (HLR)

functlg 3 pr 2 dg%la? é&o@a}% Lglca | oglrer %ﬂ zha? d% 80 élH{‘ ﬂ%ﬁﬁfs )EIIB%)SQCIated with a real

physi& E2hdhé teYmms OteatRdad rbiitir dpRAtioRHYBGSM ddIRe£ R BANSr message to
termnal. The standard routing operations of GSM

the cogiestt neswork reielbycueriing higdikR it ordexiordetrminreithadodation @62 telephone.
By at{#gg)u ?éﬂy é‘ﬁ%{#ﬁlg ?o R'a%&orlldn tooc{uggés rtePatnqgttoe Vnnua? I\Ilgblle ersotr;'y 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.
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By arranging for the HLR to respond to queries
relating to Virtual Mobile nunbers by returning the
wadsese9Inf a network node designated for handP@TiGB2005/004534
Virtual Mobile calls or nessages, access to this
networ k node becomes possi ble from any network.
It is kiydwi that sHdebinkssapd tranemitsiont betwsanfies] addnelikenktivorksas possible. The
equi pnrent in a network A to be sent fromany ne

. wWor K e
fixed networkapperaser that Bjshesinserablefhiscunehrmalivanust supreaiynsiqll specialised
netwolls é@ui?ﬁ@{[\}e Ghd %hfx;{lx A A WrdifMs, ttﬁﬁhﬂio% exPimes@ige® t& Bk transmitted

re directronis own. Vol ce cal re-direction all ows
over gorial meEkphonk dines eb efttednterminals 1sing) enadenhe teicbnigues. rAltexhatively, text
Mobi | e short ,ness

s 5 P R 8 TR S8 Bt ot s e

messaB0 bLAdivertd s hint@HalnRficdyall, operator that w shes to
enabl e this functionality must currently install

speci al i se et wor k equi nt, ..and supply. suitable .
sMs Hopih a1 S R TdcoRRor febcgoss (hliding i@ Epmpetitions and
Intcra&*(\%r TV OBV Beir RIRRIRASVitH RS8R nhédid dndfleit 8ppEalf the BEheMl public, some
nodem techni ques. Alternatively, text messaging to a

SMS fipplieatidns cem gemeataaygrydegiavolumes df S¥ISgafiic between msersiand SMS Hosts.

In ma.g)l/J E%srse tise tllggtt%g}llelfrg)a ok %Eﬁglt%@%gi?lgm&gl%%%? gr}eﬂ-gg&aﬁgtgge A4 a reduction
in qudayicftérde BRPAI Gadrb.OMSmARE ci@dh "G eNOid At r3ORGE ldr ) Sumbers of

and Interactive TV. By their association wth nmass
messagey Peing discarded byagameanetiverks ta ey draueh| thy sendess mayhavepieady been
charg?dopl i cations can generate very high vol unes of SMs

raffi c between users and SM5 Hosts. In many cases

this has led to overl oadi ng of existing SMSC based )
As withfpessonrtgepersoa taidica thesel ug tpresantly, nquanepnsy fast paeitiging: certain host-
origing 3 80, A5 pier { A rHEE s B8 T oSy Rhy SRS plRG sy Ml £ brioiise person-
to-perSé \Warfkes oesre Rodtieigiatddnaafendad simeybdiaviepe beadffid@6imally pass

charged. As with person-to-person traffic, there is
throu@( the 84M¢ §M§§%§r§§n¥r@ﬁn @f PeaKs in kgsh gafcﬁgrtp Aptgrfere with person-to-person
trafficrostoriginated traffic over other traffic. Indeed, in

nost networks there is no way to prioritise personto-

person traffic over _host-originated traffic, and since .
A mapgslipitalipe of Baditippgl iSMS arhiteqtirgs pyelying ey giore aad fogyyard delivery of

A r N icot ..

sus, Wikl GFRERE b BARkR 8k e Hdghibel Gore clement is in the
sendel’s metvadrk oiotofhet reaeiiver’ © matwodl/SThdre hiré eahdusards pfi\BMSCngn the many

only ore and forward, del i ver SM5, as originally. .
netWOélfWgriéwea nd wﬁﬁg YS@@#SFElatqnah%l,ag{%h%rﬁ 2y bed fsstaggavaiting in any
one oBthEMETRAEITEA at 1edstl Pork B FHBAES point WY, khid AbcHitB&ure is inappropriate

recetver’'s network. There are thousands of SM5Cs 1 n
for dolirigeanytinyg intelligent with a waiting message other than continuing to wait. Furthermore,
when a recipient is roaming, a message sent to him from any network other than his home

network does not even pass through his home network.

With the increasing use of virtual numbers to address personal devices such as data cards and
PDAs, the lack of standardised facilities for providing diversion is becoming increasingly
apparent. Text for business use is particularly disadvantaged, because a recipient has no way to
ensure that messages addressed to his multiple devices can be conveniently received by a single
device. For example, many business users have both a mobile telephone and a laptop with

mobile data capability. While it is very convenient to be able to use the laptop keyboard for
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net wor ks wor | dwi de, and while a handset is unavail abl e
there may be a nessage waiting in any one of them

wabmeresase, at | east froma recipient's point BET/GB2WS/004534
this architecture is inappropriate for doing anything
intelligent with a waiting nessage other than

compcﬁsﬂ{gt ﬂeﬂﬂlﬂnﬁgag& fad nesshgé ishehil®618, thavtiptopRits eslling St iddntity will be a
, a message sent to himfrom any network ot her

dlfferqnﬁ ahmhifrsfrwaﬁhat tth@ eer dgaebiledelenans, prkhenchmeaygret hegecognised by
e e, B 0L P E R A Bl i g v
calls aadloP@Apporteheoﬂ dekdad catdandmildir sxdmprcof atsiltasticfmlwhere current text

providin sion i com i ncr S|ngl ar ent
messaf A0 5 B ff@ggtea%eﬁlﬁgatﬁm 18 o5 942 BTSSR VAR iy hndsets, one
for buliRERYUAE offe fcﬁﬁiepéoﬁﬂtusg aﬁldﬁgh ¥eYs daSilFaE E@fotrafﬁltd dans %Pﬂﬁs personal
addressed to his nmultiple devices can be convenl ent

numberde bis\baidinbss phose dyting the working Bay, thera rgricewayrtnfprward text messages.
busi ness users have both a nobile tel ephone and a
i (R0 pisEY P d% 5 Qo1 @RGHL It 1€md, ! 1
An aulcr:lgﬁt/enper?t t'o © ?e to ugglat he eseppdd ﬁméi c?zlf\t?caﬁ&wm relation to
impro¥ing clenfedbitity d;feaetvw&ssfera@w;er)n df textmmsv@e Sush femtarding services may

be apRifHd o B DOSRHE YRR SHRSErber g oty b Hppfisd § an operator's entire

user Ya&d. SRNRRGuIANmBESeRniBYt hetprB@nl ﬁﬁf@ﬂﬁ‘ér?' Eﬂ)vli’(}’e 5 811y realisable and
reci piient. Furthernmore a voice call to the | aptop

econonumﬁdutlmﬁetherma@p teyzhmcall obfsticles bbatehage pvoicotedghe limplementation of
text not St‘o%g/ordt ed. %]c ? data card. Another exanple of a
X mgﬁa% A IRePe ent text nessage facilities are
i nadequate is |IIustrat ed by the case of a person who
Accortiimg tomgnehambgem the riavengipn Bhere nie sprowided meeléqg)mmunjcations services

onal us Tho e is easil o forwa
apparfi 19 oo & BebSodareamimarls b sl o SR comprising 2
messafélfdufd, Arftiea H&ﬁé‘ld&ﬁ!tl&ﬁbéglsieh gf@d@ne@td’\@?(whﬂ of RIoBd%bubset of routing
text nessages. An aimof t resent invention is to
informpgipy arequnse nafssagse e he ovrsass rcpmrt m@tﬂa«érquthenh@ree de¢asign register
genere&x?xg t E@nges g tﬁehs%lefctoeﬁ)ghgée of %H?Il% ?n%nﬁa%%g rec%fesfj Iggés\ég%sywherem the

Servi ces

. messagPputeds ﬁwramh&) baredte b nﬁfdlfwd&esmmesmmq*empﬁcﬁ“ mhungnfnfonnatlon

may be applied to,an operator's entire user base.
request él?etswcsmogrthe estersed ﬁlﬁﬁ% tyfeceiyg aﬁﬂe@@nwnpw@ﬁttpﬂﬂnessage associated

with tﬂf1 %ﬂtﬁiﬁ 1ﬁ‘fo§1‘dh idh féﬁﬁjsibmk S égﬁgﬁﬁgndgstﬁﬁ ligh M%Stwﬁe requested by

y techni cal st acles ave prevente
the mésnageawpdur dbdton assbeibed twitheths axgcénlﬁdcmvanaicmg;xt messdage pastto query the

Accor di ng e of 1t n t i S o
home e e T LA EP GREPT OB Bt Mg de figided destnation of
the tefesWigeh a nobi | e tel ecomuni catl ons network, the

appar atus conprising a nessage router, and a hone

T e IR R A SRR A E R ——
methodBSS 2818 b{10 Wi &oninddi SA8n O het Bk, AR Beth88 2binBAsiRE PrsPr&hming a home
location register to forward a selected subset of routing information request messages to a
message router instead of the home location register generating responses to the selected subset
of routing information request messages, the message router generating a modified response
upon receipt of a routing information request message of the selected subset, receiving a mobile
terminated text message associated with the routing information request message, deriving the

destination MSISDN requested by the message sender associated with the mobile terminated text
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generating responses to the sel ected subset of routing
i nformati on request nessages, wherein the nessage
WO ob@e56795 operabl e to generate a nodified respones2005/004534

upon receipt of a routing information request nessage

of the selected subset, to receive a nobile term nated
messaf€ eind RS SAYLthd e mﬁdmwe:giatet R détetthing deli hr/gIﬁﬂm@;fm:@tibn relating to

request nessa to derive the destination
ﬂWInm@ﬁﬁéﬁﬂgwubyogﬂ@tWﬁ@%ﬁggesender that is associated

with the nobile term nated text nmessage, and to query
Furthér m%p&%%fltﬁs ghvéifioh §8tboidera tbm ?@ﬁee b SI8mUBAVINE '¥mputer executable

information relating to the intended destination of
instrugtions,tvehich wiss dpded Ac@ba @Dmguﬁeb inpparthle taeaise theogompuger to perform
the abog\F/\eHrq]t h&d! n%r{aﬁélgo ftgrzp s gtl%fj é)%‘?%%rlng r% Pt%aa?ﬁ%?&%rded thereon such

compmatpwgﬂam,t he net hod conprising progranm ng a hone
Iocation register to forward a sel ected subset of

Accorfilggttgr ﬁg{ g%:g%tt ﬁ'}) ﬁ)ﬁ ﬂ ({%85 tg%rgts? %ﬁovlnigil % ttééf?co%%lq&ucatlons services

appar&d Rk aké Rth£HPBIS RfechfmiuhtcatichLaétadricwheein bt appatbtugds operable
informati on request nessages, the nessage router

to recgjh areHtinggnErmaUen ragyest aagseredhatie addrewsed 1 amHIR and to receive an
f I
assométggérg}t%?le rttggngﬁa{/{?& élf?)?t th %ngsﬁrl g?srﬁ%ﬁgf thg c%e:seglfatﬁgsl\ggfﬂ\l requested by
the segeOChantie daSébdditecﬂ helﬂli aiaid mepbilef ermimbied nmE&sagQSthereby allowing the
nmessage, der|V|n t he destlnatlon V5] SDN, re%ueste ea
appargtye toreisRY) dhe dAHR r 102 SESENHE cHelitcTh 1RIRE A felating to the intended
destmﬁt?cfrf“ nat ed textmessage, and querying the hone | ocation
register to determne delivery information relating to
the I ntended destination of the text nessage. Further
Accorgigigde tasfughhet, aperirRiciie ilvtFnppRVihe EoWingoRfImaHoD relyesmessage (Send
t ;
Routnf‘hgl\ﬁ('fj’&glaggﬂrt?&g ngo(r:tgﬁgs&%ﬂ%e?% Sefe?ébﬁ a élﬁltrég bg%% g[litRhV‘BQHe apparatus for
those asnmudre fortwhopea fext mvbheemb@veapmmhiﬁd, and also to a
conput er program product having recorded thereon such

Accorﬁﬁgnblta%rﬂpe{r%gé&%f AeGRr Ak Ulg, Jaﬁ%l?qr?f)éll;b‘?f M%§§%§E ﬁ)eﬂﬁleltyrsqatus message

ention I'S provi ecommuni cdti ons
is alsosferwirdebbyhe IR usthtapparstas fortthosa costbiness for whom a text divert service
t.el ecommuni cati ons network wherein the apparatus is
is appligadleabl e to receive a routing information request
nmessage that is addressed to an HLR and to receive an

In an AkeRcivatadodiatint Said aicsianed Baly B DitérceReb Y theaparatus before reaching
derive the destination NMSISDN requested by the sender
an HI, gFhi5 Sia5hscachioved Uing ANGHR deshoMUce [TcioRRiing gignalling messages of

dlfferﬁéjl?egeiget S #ﬁeamﬁgall"{'a%\fep Pofl e(Sangt ’ 3§1§1§al r% ﬁ]ﬁgév%’aaﬁ ?xﬁ ethe basis of

Ivery 1 nf on‘re
Transactibe Cepdbilitiss isnbdyisiem number Mobile Application Part (MAP) message type,

Address type or other characteristic. It is rarely possible to isolate the desired messages
completely by these methods, but remaining filtering can be done by the apparatus which is

preferably an SMS Router.

In an alternative embodiment said messages may be directed to the apparatus utilising number
portability functionality wherein the destination MSISDN requested by the sender is marked as
being ported out of the network and wherein the HLR address indicated as the ported HLR is the

address of the apparatus.



10

15

20

25

30

According to a further aspect of the invention, the
routing information request nessage (Send Routing
wo edoeosEdi on for Short Message) is preferably Por/aae@sdo4534
by the HLR to the apparatus 6 or those custoners for
whom a text divert service is applicable. According to
Accordiné us tahfirthes psgkct of thd@viervan thieosppatatide sosperdBiorsd reply to a Send
sage Delivery Status nessage is_also forwarded

Routmtgﬂéfonmlqrbfor RBoB Mrspageaedueshusingoid M siabire hau Pbmli*ﬁ said IMSI
value ﬁ%gg‘?l? ARV Han? He\Wehif Roﬁhﬁ%ﬂlf GHR0E mdsth étén al ternative

nent sal d nessages e I ntercepted by the
apparatus before reaching an HLR. This may be achi eved
Accordjg (4¢) aliuElier @S@éﬁrﬁfqtb@smfeaﬂors spdriidSIngplug isndmamigplly created by the
apparagﬁssages of different types in a Signalling Transfer
int (STP) or Si gnal I'ing Gateway on the basi s of
Transaction Capabilities subsystem nunber,

Accordipg|te edfuither Fpeat of NpPinvestioyagied (V56 valngds @se@tqdy%@ndhe destination

vt SR8 3306 S By, HgnRED. B "W i of o

mappifigficriorlg filtering can be done by t he apparat us which
is preferably an SM5 Router. In an alternative

AccorG B RFs il AL PR DU b ot VB ey, o B uping  cymamically

3331gnw@5ye¢amet he desti nati on MS|I SDN request ed by the sender
is marked as being ported out of the netvvork and

AccordifE W kBEr PSS IS Rvartion e apdinen ¥ sPEbE to{deReirine, taking

accourtS BE Claidf ddstifationV MSISOIN t RGuaRAALIt Whe | en@RCr RhétBert Qhe recipient
to a Send Routing Information for Shor't Message

COHCSIP‘E%UES@ thisi M§ISQ?|NIh‘@SIaS peliveedivigrt penftgusest fir 11237 arghjfcpo, to determine
from le\e/l? ctevrﬁklgse of il {eQF nﬂ%&&cﬁ%r (5515 O&%t}olﬂgll)? %11%%% 'di]lgratctenfstlcs of the

orma |on nessage. aspec

rec1pldnhe suby@iptioanp®dilel an¥l Sk thal dleentesl tdy a&ifbssal\hlyethéreaieedald mobile
th t A f h
termingtd GFACTER 1o A1VGHUEISng of (0, CorBFRogIBeLY FOALY N destination address of

the teﬁﬁ?éésﬁ%t 1151%% tNQLu%R%Q WIEDAT RN @C&d 14 HAnd ﬁel‘i%%%ﬂnﬁ%t tellifing to the

sdge” by application of ppi ng
divertddudestination md:makhnlgga delivery attethpt Iashedd befndtéd that due to technical
i nventi o val ue created us

sndor PR 1Rt ey PO e AEC BPU RN Fob PRl from being
divertedS FS@pRis éd"u?d ierede 0R8r trhe AP &) UBaridSet OfUTidlta8ioh Omessages, or

det erm ne, taking
Premium Rate reverse-billed content.
According to a further aspect of the invention the apparatus is operable to store message-waiting
information in association with a destination MSISDN requested by the sender, indicative that
one or more messages addressed to said MSISDN were not successfully delivered, said message-

waiting information including a network address representative of the network node that sent the

message.

According to a further aspect of the invention, where applicable the apparatus is operable to store
in association with a destination MSISDN requested by the sender, the address currently
configured as a divert destination address. Where no divert has been set, or the divert is disabled,

the divert address may be blanked, set to the same value as the said destination MSISDN, or



10

15

20

25

account of said destination MSISDN requested by the
sender, whether the recipient corresponding to this
wo/BlsDd 7S as active divert configured for terCT/GBR@S/004534

if so, to determine fromchaFacteristics of the text

nmessage, and optionally also fromcharacteristics of
otherwibe magloddpae ntacBves Whlsarnatpelyothepapphrates mag beosperitde to query another

di verted-to address,. whet her. the said nobile
platfoprg fqefiigvedi RS ipmalian o v ieduEdd i so to

correspondingly nodify the destination address of the
Accortimgtto riefusthgreagpedtaif tho inyestio, tige dppardtisis topehbliectorsemeh stored divert
) del i very information r(}al ating to the diverted
informpliopapd/or Biessaga- YRk ormaspsine afestingtion MSISRY feguested by the
sendeiPOf thOt&fbHIRgt due to technical and/or conmerci al

consi derati on, sone types of nessage nay need to be

prevented from bei hg diverted. Exanples could include ]
Accorgypg to prfarther aspest of tﬁ%ﬁ%@t%éﬁﬁ Inparals i Presbledgessarch stored divert
infornfatiSH 4R S Y iﬁﬁﬁ(ﬂi hAdrCks CRNME VearchAGS" WHdthel the information is

urther “aspect of the iInvention the apparatus Is

storedamehaipparataes, ot externabg.sage-wai ti ng i nformation in

association with a destination MSISDN requested by the

eS80 A 0 NP A0, B8 PR P RO 5 g8 s

infornitios agiayaitashige teafudigo@t i on i ncl udi ng a network address
representative of the network node that sent the

S Accor di ng,t further aspect of the .
Embolf AR ihe SN Spf B PO e BRRE R ented Sygss afigpmice for tox
messafing3b Ot @ppledfS@eiapt Eutorvdré Bvéer drgt.i Mat bpuatbBtsaMNerefore provide a
.. requested by the sender, the address currently )
highergyafifyRfr stV e toatsgmo vialugbletcuptamersn padighladly in yspea of gelivery delay
' : , or the divert is disabled, the
and fr%iu%gc?}{ofg%gyg@gﬂﬁ% Esbe bl anked, set to the sane val ue
. as the said destination MSISDN, orotherw se marked as _
It is alppypessiblefor Alusertadeiable to forveardipshmassasesiay toet-toppeedhl service whilst
o y I . [eve..divert .. .
i NS/ 1810 QE0L AL 5B OB Bath 48 Ui g e recived nd

presenfted usivey a lasjdediec @ppdrh@s.i nventi on, the apparatus is
operable to search stored divert information and/or

. e-waiti i nf.or;mation, AUSing, a.desti.natian )
The f(ERERARFHL RN TP Bl SR o Rl d the accompanying

drawiig ciarvehictglik Orefiertnbel defot@EReRhtueds, itBinivhiemt i on, the
apparatus is operable to search stored divert

. inforyati on,usi nqg a divert. destinati on address as t he
Figure, i R SndF i oPo sl ing Tt Pk PBadd S E0 s Sepa and
~apparatus, or externally. According to a further

Figureagged® apé dinpranisrshewirigosignailing fpypaindelesomnmupipaticits|serviaes apparatus

tore and.search.said : ,
accord?ng to respective embodiments of the invention.

Legacy SMSC architectures can only process mobile originated messages sent by the network’s
own subscribers. Mobile terminated messages sent to subscribers from other networks do not
pass through the home network SMSC, so the SMSC cannot add value to these messages and

therefore services such as SMS Divert cannot be provided using legacy SMSC architectures.

An HLR has the capability to unconditionally divert a voice call, however in traditional HLRs

this divert information is ignored for text messages.
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i nformation using a hashing technique. Enbodiments of
the invention allow for a priority service or enhanced
web@s®sod1 service for text nessaging to be appPCEABRMS/004534
certain customers over otherg. An operator can
therefore provide a higher quality of service to its
An Hgﬁsﬁioéﬁﬁlcé‘[ B HesdrOREIcguir®P it bfdet a6 Iprovite rcemelddd diversion of text
elivery delay and frequency of delivery attenpts. It
messapes. aHowepas sinbike thersitaatipnein veicpdelgphany; whersy aikh cally sz be safely

. ssages to a text-to- c 6 ' [ M
L e T
basis,VOi ce cal |, which can be received and presented using

3 hands-free apparatus. The invention will now be

escribed, b _of e le, ,with t
A keSEmae o  FER TR CEIPEDERS b i Over
Air ((bﬁkﬁm@,&%@ & 35 hafdiet Edhfiphiaeon shbwldmevér besdigertidatr adifferent handset.

show ng known signalling flowin a msssagée del i ver) .
The HLR tcennot aahgclFitlip clags of meesgage st diCHeyr $6%8 g%mswe 1¥self. It is not

i gnal.Jjng.f ' € ISaL, i ces
theref_grp? arat ]ﬁég gE}lélgr ?én% Iingkreoglgpect i@‘ggﬂéﬁb@%&?ﬁﬁe%t s of the

_invention. Legacy SMSC architectures can only process

Usingotraditional Syl $iaesednmessereachieaturgynqbile trapipgips messages do not pass

upscri bers. bile.term ent _— .
o BRI G55 B MBft Fofls ISE, TEREA0ESBE bt s roumin the
messdgB vill Q6EevRA sy thiroblybGny part bhtheiSkbitic matweok. add val ue to

these messages and therefore services such as SM5

. Divert cann r oVi ' I .
mhis B bR REMSE PPES FRC kAR08, BNRE in th home network
can add6ARE I nOPM teymHawRIthesRageniafié titepdfbre hobita/erminated applications such
traditional HLRs this divert information is ignored ) .
as SMI® Divestx canmet bagéisrean Intercepbige rmebile @ﬁminéteflﬁé?sg?gﬁsés a key issue in
. required in_or ' ORY I j [
s S el RO O AL SR RSl et
subschiBée RER BY sediebe tied dppasdthss theaspphmtsafisst yeads e hiaeel acagss to all of the
text nessages it is necessary to apply intelligent
COHG?P@B@IPE_éRéLé_ Mrﬁ%%@e by message basis. A key reason
for this is that there are different classes of text
To pro®ids ageBigentniipasivoh ofishort Gessaged)eheAinessh g pe mpsss hg elstermined — this
for handset configurati.on shouyld ne be di tg
. ) atl.on,s| r be diverte 0
can oalyche 4acah e HER SPPLCTHEN 4 RISSRFDES B a8 RPPHEE Mgl handies the
mobiﬁqg%]?ﬁec?&eésta pever sees the nessage itself. It is not
hererore pos§| ble to i nplenment an HLR-only SMS
Di version schene. Using a traditional SMSC based
The presewbinkerionhis peenaily desigisd fer diverHonaeldgxtipessagrssiry one handset to

another t Hgv%g’\?er, messages could also be diverted to a laptop or PC if the diverted number was

a DataCard or it was the virtual number of a desktop PC, or alternatively could be diverted to

email or to another medium.

Direction of Messages to the Apparatus

In preferred embodiments of the present invention, it is arranged that the following three types of

MAP messages are delivered to the Apparatus:

* MAP Send Routing Information for Short Message (SRI_SM, sent from SMSC to HLR)

The apparatus responds to these messages on behalf of the HLR, giving its own address
as the VLR address for a subsequent MT Forward Short Message (MTFwdSM)

transmission from the SMSC. The response also carries an IMSL In a preferred
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t hrough the destination subscriber's hone SMSC. If the
destination subscriber is roamng the nessage will not
woewsnsgass t hrough any part of their hone net ROTAB2dU51084534

means that in an SMSC-based SMS network there is no

dev{’?dsz"ét &Hlﬁg{){gg‘a ﬁﬂxgé\é'grgegt gng’t @gggfog\/al M tglgpmg the B number

gﬁ@M@@sm L SEPSWHﬁto%WSﬁ‘o@@ Di vert cannot be
fered. Intercepfing nobile terninated nessages |s a

R aRE NG sEhom sMsC

sg,bscrl bers can be seen by the apparatus, the HLR)
apparatus first needs to have access to aII of the
c'6he eppaoatal a@mswledgm butsatbeywise iguorps thesal mepsaged. [Thgyare forwarded

di@\(/ m{?rgdmstefs@ g%slgrﬁ s%def)\aglhgﬁ?;%aﬁﬁ%rt%f \?/oe %1?013 tﬁ)e undesirable

agiftlatie@ et the HIIR' Wéﬁ&l&éﬁslﬁ%eﬁﬁ)ﬁ%@E UWaitin@tuségSthe B number,
handl es the nobil e term nated rressage The present

i whenstin &6t jtds theiCrammbey thpd 45 wreeatlabde- di ver si on of text
nessages from one handset to another. However,

» TRESPPSSVae®Yhoh B3R eMIAIABSERnE Sroth $RISTCOR Mscﬁmu‘
the diverted nunber was a DataCard or it was the

) unber a desktop PC,. or t|v coul
Directfa of 1, A d Vo eI 0 Ghe Bk iaire e LA & Bifor but novel
modlfi%gtlé\f?ﬁ)sﬁﬁﬁﬁrcf AL RMRIORAHR §65 tHaD tHRITELR dal Fori 9k @le@@ RleSsages to the
he present invention,” it is arranged that the

apparattmd tadwr tigant dntiog cnythem mfthwnsua}m@s/agﬂss araslificstion s sewtdsscribed in
‘R?Z Apparatus: MAP Send Routing Information for Short
more %‘gage (SRI_SM sent from SMSC to HLR) The apparat us

ds t hese nmessages on behal f of the HLR
HLR&}r g“‘lgt ECBUAYS ddr ess as the VLR address for a

uent ..Ml _For Shar, S :
In a ppReHHET e Bf A icaine YRS TP SbERUE My s to bgpefit from an
SMS BiwveriVekvicd)i orafrdih &f Qhdsasteseback flﬁmnclddbs SMVBlivetgl ddf beSidentified in
creat ed by the SM5 Router by mapping the B nunber (the
some WBY SERE Part PhicERiorglgubserinsioarinforBatidior mat . MAP Report
Short Message Delivery Status (Report SMDeliveryStatus,

The HI RMeeh$ RproMactiedfolibiing Magpappar at us acknow edges but
ot herwi se i gnores these nessages. They are forwarded

. 2%8{%%%“ glllikés\c,ya{)]esjf &%gpg{q@gg}qgggg %bqg ?osgrgglsp ¥1 atnquxlc_lator mglcatmg that the
subscriber should be allowed to use SMS Divert. This may be a Class of Service

indicator.

e For each SRI_SM message and ReportSMDeliveryStatus message received (except those
from the apparatus), the HLR should check the above indicator to see whether the
associated B number has the SMS Divert indicator set, or has the necessary Class of
Service. If it has, then the HLR must forward the message to the apparatus, regardless of

the availability or status of the subscriber.

e The HLR must not set Message Waiting for any SRI_SM or ReportSMDeliveryStatus

messages forwarded to the SMS Router.

Other techniques

Alternative methods of arranging for the two message types to arrive at the apparatus include—
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situation where the HLR coul d erroneously set Message
Wai ting using the B nunber, where in fact it is the C
wmenvbese7vhat i s unavail able. MAP Forward ShorpCVeBs@ge04534
(Mrf wdSM send from SMSC to MBC/ VLR) Direction of the
first two of these to the apparatus is preferably
1. aCkingvehtey porabiivy rhechamene! Bpogoftingadutd rprémiush anbfitlers to an

HLR functjqQnaljty.sqQ that the HLR can .forward thes
né?%@% H&?‘#&ée‘éﬁ%ﬂﬁf’% nF‘éN‘H r"_" %%Eﬁl‘éé@&%f 13 ﬁCt_t‘ﬂgh%n address of
!metabgggﬁeﬁk cHRY¥e athSed R thi GALdiAbrb &R Rﬁgéﬁaﬁh bfdsages can be

in no detail: HLR forwardi ng techni que
pragfiesk ow byethd epparatns, whike doRing theodalfsubstriber ddtatrecord to remain on

STt HR {0 st eGP Ky BB P Font e 1R

Divert, can be identified in sonme way using part of
2. tUshg istteptibrs tdobwinigs; wherd theapperatusns pldved Hbgicalbentsline with the

t rovide the.foll owi nhg support: For,each
SR B 9 thatit cqn il 3nf BrosPos 1o drcsppess Pefofs gy Lsagh thFILR. Some
| peiM@HAE nhdydhdahiaBeousiabe Edtfed 8RESEdWIRTe S @Y Hoffling network
a‘lﬁlgomed 0 dl}ge SI\/ISaEDi vgﬁé Thfs may be aeC}I ass_of 1n% rienworic so
Shetthe eppanatie deesmot needito ranspasrily srydesatiee HhR signalling load.
Report SMDel i ver ySt at us nmessage recei ved (except those
the @Ppdr &, ) & i
Once S Py WBPREL Sl Rhe S TSHQULIELESKot I 890 of s
the MT HevdsISB,Do wee epparafisciatlons usedf a dnowmsnabile lovaties shasing technique, as

.Class of Servjce, If .t S LR, must .f orwar
desrt R RS HESEpablesi RS0 DEDADH L8 By frecte o
ensuredhdl SIS Dideyt Rorkst RF Wsef r_nEsi%S%eS, URER thdd8 that WHEIdHIOR otherwise pass

must not set Message Waiting for any SRl _SM or
throughshrohonsvmvoskedtypllt at us nessages forwarded to the SMVS

Router. Ot her techniques Alternative nethods of
Data Structngsng for the two nessage types to arrive at the

apparatus include-1. Using nunber portability o
The appagatanmaigaingye tapley Vg eant be ralled tha dppateristdessagp Wigiting Data

[ ternaktyve. S§ I [ rk, ef.e L
w1 RIS B8R, B ' SRR AN FEP0Cs toxt diverting
systemi howéwer hettatabbesgad requadedf bge frp€ei HILRPAML 666 i theOdpparatus. For the

cer‘(ai n messages can be carried out by the apparatus,
purposghPf e AP ing geschigtipn dhres addiessebae relatatrecord to

remai n on
» the SMSC address from which an MT message is sent

= the B number, which is the destination address requested by the original sender

= the C number, which is the actual address to which delivery is attempted. This will be

different from B if a divert is set, and the same as B otherwise.

The HLR MWD table is unchanged in function, and records an entry in two situations—

1. Early failure, when an SRI_SM is received for a C number that is known to be

absent

2. Late failure, when informed via a Report SM Delivery Status message that a

delivery attempt to a C number was unsuccessful.
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its original HLR O her nessage types are forwarded
transparently to the HLR 2. Using interception

wa emhosques, where the apparatus is placed | ogtCEGBY005/004534
in-line with the HLR so thdtl it can filter and

process sel ected nessages before they reach the HLR
The HSBnantryrecdrils therG membenyand dviishoheinimsent addresses (nasmally tSMSCs but in

i SSSEAFES bt VLR, BERISE o el 03 B s S tor s

numb@ntire HLR signalling | oad Once t he apparatus has

access to the SRL._SM nessages, direction-of the third

type of nessage, the MI Fwd arat us nakes
Cnuﬂﬁ)ég of a known nobile |ocati M(?%g}%séﬁfgchm gue, as

described in published Patent Application No. WO
+44 77X WH98%1 (to which refer enc=+B%lﬂ3456¢Aeﬂz)ratueaédmm &39 234567

that—SMs-—birert—woerks—-er—every—ressage—even—those
t hat woul d not ﬁ%ﬂelr\ﬁﬁg ﬁsﬂbl%g%g@ r%homa net wor k
at all. Data Structures e apparatus nairntains a

tabI e, which can be called the Apparatus Message
The Apparpius WA tablenpgnrds etindategap eRrY 5! Hoiaéns—to t he
Si mlar function within an HLR In a text diverting
« SESEThi%e Wdkreb tehHLRDkRForis etor 86l GRIESM @dtethenNCt M@nber from the
HLR and one in the apparatus. For the purposes of the
f eprasatisn dndieatingithatithe C nusrhes Isehseris brthigease adiesi/eeperd is created in

t he f S,
o e i AT
bSMS(le oo lif gcowdl fos &f@d@QuestehéB fumbereread ywakists bius thHehariginating SMSC
actual address .to. whj is.attenmpted. This
ot e TarTer i lishtban the SMSE idptss i€ deRTR} i exfig gecord.
same as B otherwi se. The HLR MAD tabl e is unchanged in

w f uﬁii@t 'fa?ﬁrel anlgerée Stmli@rHiISR alspnts o i an SRD SVt foat then- nulnber from the
Early failure, en an_ SRl _SMis received for a
nAPRFEFUS, na@watg&mmet% IBEDghSCRIBblc) bt dhemp |suk>5é‘quent MTfwdSM
mﬁ&%ekf%ﬂ{ \fhé"aﬂ)a ()tthl§M IFEILIBCY ¢1ids. Bf @isUSiseR S&BHEs created or

at a |veyatte t to a unber was

unpdtakssthel apphmtusLifr dret neguersmioB dsintbies I@:qrdmgethe &hdumber and the

list. of equi dd | | SVB
| Rkt SR o205 B S CRY BURE e el it but e
t Bak mb@f@sm 1saﬁbts}8t pRVbAtan ifshiss, GemuidoSMSCT addresslis added to the

HLR MAD Tabl e exanple entry
existing record.

B number C number SMSC address list

+44 701 290090 +44 7700 900909 +39 345678, +39 98765

Table 2. Apparatus MWD Table example

Each entry in the Apparatus MWD table represents one or more messages that are waiting to be

delivered.

A key aspect of correct operation of this novel solution is that two message waiting tables are
used: the normal one in the HLR which operates unchanged using the actual delivery number

tried (C), and an additional one in the apparatus, which operates using both B and C.

Additional details of a preferred embodiment of this aspect of the solution areas follows—
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The Apparatus MAD tabl e records or updates an entry in
two situations- Early failure, where the HLR responds
wo 200805638 JSM for the C nunmber from the appar aUBEGB2005/004534
i ndicating that the C nunberl2is absent. In this case a
new record is created in the apparatus for the
» rE@iesingds Bnyndiveersettings Girediongofftoe t€ andifferent awrndberh ¢hen if there is a

CiaFgnn dhe dmeRres MVD e Title tist e ehih Fj8Rele s Sppggatus should
g@;‘goergf S SVSER) hdidg hh afertSChREsshdtao SMPE RS @ BR1inS messages to B. B

to the existing record. Late fallure, where the
HReresshpulddeverd eanosihargmerrogord Hiathche sameB nupdsy ingolumn 1.)
apparatus, indicating that the C nunber is avail abl e,

= Dt iht N8R AinfdthsetidefpatdiisvihaMcied nv@r XvaalabRMpdaidYwithean AlertSC

apparatus to this Cnunber fails. In this case a )
r mesmage)i therc ifghere diro any) preéardsdnithe enparaippbbDudaty éable that have C in

requested B nunber,. recordi.n . t

SRS o QLR SR PR SRITEF By s mesage 1o
Nigehe alts@adtg Bebsigss folorretponding® mahberdgn SidSaEmesesvod.

yet ‘present inits [ist, then the SMSC address is

added to the exj.sting record. Table 2. t

+ T Dot furipes eliBer afler§ohheantifa Fus SATNE HER Brms the sms
I RBLES 84S e 8N flurd Mo BSERERT ¢, NBén & entdRiis made bOupdated in the
del i vered. Akey aspect of correct operation of this

nanperateoMyYDdeble.distina B inwelwms bdgin slinp 2dwhst € snay the same as B

d:,.th Bl ' '
SRR RIS AR SR S BBt o e

agsta atfucdaids biegpadiblene i n the apparatus, which operates
using both B and C. Additional details of a preferred

., epbodi nent  of ' ty0 i . h
TRl i S TAERl  Rity v b
ofippa@diugd, Ched thé hfprirand shoulddiedk tthMWDF tabledoreari enty for B in column 1,

record in the apparatus MAD data.tabl e that has in
CBmAAR Aleribfido Ay aMY s O SR mebamitia i (Ri&eRYrY, and then delete
uglifehtAn al ert SC message to retry the outstanding
nmessages to B. B (There shoul d never be nore than one
record with the sane B nunber in colum 1.). If the HR
]ivfﬁ?q

Unlike rthe HHR tHE/ 13 ppeshaniss thaepearrds g SE BE4 eturns “absent
subscx&iﬂé\ért B %?S’Mﬁta§g ESF80RAvin R ehiry i BieCaPait@ MWD table. Only the

cords in e appar at us data table that have Cin
HLR cal gomoras suchéeartyhfailapparidisers ssbwuber, onbthenfaileesvsopky)returned to

e SL oSBT e L e

System Operation

The normal signalling flow for MT messages, and the signalling flow for MT messages with
SMS Divert active, are now described. Signalling functions of the Apparatus are implemented
using an SMS Router, such as a Telsis (RTM) SMS Router, manufactured by Telsis Limited. In
this description, B is the destination number originally requested by the sender, and C is the
number to which a delivery attempt is to be made. B may therefore be ‘diverted’ to C. If no

divert is active, then C is the same as B and the two designators may be used interchangeably.

Figure 1 shows the normal (non-divert) signalling flow for successful delivery of an MT
message to destination B. The SMSC sends an SRI_SM message to the HLR, which responds
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If a short nessage delivery attenpt by the apparatus

fails, or if the HLR inforns the SM5 Router of an
we@2006p5d7ai | ure due to absence1 of C, then an enPCHGB2005/004534

made or updated in the appar&tus MAD table, listing B

... L n colum Cin.co 2 the s as B
with tF TRIRS YUPETATes TEr h}esne%fﬁée Fe R, fisPesafndye fisaee to the

destmtl‘@dheM%@ %‘H’fe@éﬁv&soarﬁé’c‘ﬁﬁo&ﬁd%m&;ther data structures are

possi bl é. 1f a short message from SMSC X addressed to

it S8 BRSSO S ,5 PREAEE s BT, Lt e
SMS ﬁoﬁt@r@o{ou{meréeptstﬁg AndslieAlepninating %&BN%e‘?NB@Ee QANRf séthAgs are then

hat” are listed in this entry, and then delete this
appheérlvlefoye thgmhdskages heg fpmarﬂw) mechani sm the apparatus MAD
mechani sm never returns 'absent subscriber' to an SMSC

Flgurélé sﬁodo@ﬁiél &e&&gehﬁcwvrigr SHISEDivedt. WhehBe BlbREFREMEs MéBnitial SRI_SM
table. Only the HLR can generate such 'early

messag@a andjhssfomp&ﬁscémedg ghesks pdior manbeg phgability ¢hgelessacgerding to network
retu suI i

configfigiepdh PR o vaclig, B prihindly AL i) Wil gp whether or
not SMSEDIeR. (0SY$ legilivalesY @lakO6f Sé}elceptsrm’ovﬁiogecalfén tfhg B homber. If SMS
for MI nessages, and the signalling flow for
Diveririts 88lg B WAHASER e dHeR Jehflee e, Messigh Wik 4hs megmal (non-divert)
ling functions of the Apparatus are inplenented
Slgnalﬁhgﬂg%an SMS Router, such as a Telsis (RTI\/p SI\/B
Rout er, manuf act ur ed by Telsis Limted. In

If SM&diweit p piomisiamed dort the dbssigtiomeybserires Wesey the Hlé% ﬁ?magﬂs the SRI_SM
r b t

o SSRGS DL 905 ol B 0NTRE MY ok

storagedssoerateeldwtlt the@ppzlrﬁtus or by geeryingan &g ternad stot‘etgerde@cesThd’ﬁi\/IS Router

then xieﬂ 1Sy tgﬁtgg Qﬁﬁgﬁw eg,g}l\é\g rl’%e%lng ﬁ%%{gsfsts ﬁn?% \Vﬁ% ad%ress which instructs the

SMS(_(I 'fkpfbu@é MRIchdrt Thé3balel th 18 SMIREQET. S’FE& 14l al§tetdqUBEY to contain an
an MI' nessage to destination B. M5C sends an

IMSI Smt asmlm@,mg‘@ SMStRcmntmRunMse éfhdﬁté@p\@ﬁ dlsnfing} deptgnation address for

the m& %%%elg n%ﬁ 2, ﬂ'l meé gxgltslg%nhtg %ﬁ 2 g’& ol ¢ zi'gSe ’eé%’ﬁmgggg?é%gﬁ@vné%ssage itself

has baé¢h agdonaed. e’ﬂ@ei%mbme%tshdlﬂiﬁll@g vies SMS Ruiugdh| generates an alias IMSI,
ef ficient HLR forwardi F{?%t echni que i s l%sed to enab

preferably bywrpmRig de Epumber (VISR inte 4a I itpanateand; yiss hlﬁ;m the reply.
Alterﬂ%@é‘ﬂqg?conﬁ}ﬁctﬁdng?fet 36ble Ngs are then applied before

e nessages are rded. Figure 2 shows the rressage
flow for SM5 Divert. Wien the HLR receives the i nltlda
Whenghe S&R3 Router receives the MTfwdSM message, if divert 1s active (i.e. a divert number
has been set and is currently enabled) and the characteristics of the short message permit a divert
to be used, then the SMS Router performs the mapping from destination B to the diverted
destination C, and sends an SRI_SM for C to the HLR. If divert is not active or not permissible
for this message, then the SMS Router does not perform the mapping from destination B to the

diverted destination C, and instead sends an SRI_SM for B to the HLR.

If the reply from the HLR indicates that the selected destination is available then the SMS Router

forwards the message to the corresponding destination.

If the priority flag was set on the original SRI_SM received by the SMS Router, then this is
preferably replicated in the subsequent SRI_SM request sent to the HLR. The effect of the
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nmessage and has conpleted credit checks and/ or nunber
portability checks according to network configuration
WO m0ensiEp1 t 0 ascertain whet her delivery is perpit/Gaegos/004534
the HLR | ooks up whet her or 1ot SMS Divert (or an
equi val ent C ass of Service) is provisioned for the B
prion'tz yrigehoult foe S/Fore weletivirg attempipeveniif therfER tindipateshthaHhR destination

numbes Ty e ST o s B RCR R S Rowier prefereby

stiln@ts Rfuisdiser i ber then the HLR forwards the
compl%‘él :Wtso ?Lﬁe SM5 Router. The SMS Router checks

e sUACHLGh BT RV LR B o s
the co?rggtlexl)éggd'n@@ toSthe rS’i\?@C EAP WeCelivery SailVETRO fseém tal®Mhandles the Message

to the SRI SM giving its own address as the i
Waiting Ramd(V8E3) farhdivértédneiessagess The swelingomessage flows for MT failure

short nessage to the uter. The reply is also
m““r@lﬁldfl?séﬂgefﬁ’g‘g%laﬁq sg??nl\éﬁl\l?g%yv'but at this point the SMVB

Router is unable to determne the final destination | L
With refaems o Fogure Bethrasessage wasingrwettanispeis mossddseibady shewiag how it is

divert can.only be term.ned once the. nessage. itself .
used fp5a tBle GALLR MAdS: TH0BHBENESEES SaTPPTRt Tyhas fEver active to
inANeh COHRY, ArgsorailyahhaslablviR . swieshed aff).y by
desnnrrappiB'ng t ﬁggﬁaﬁanber r( I\/él SDN) ai Eﬁ)gan leI S mf) or mat ,

AR LB P B o 601 s
E ?&gieytﬁﬁtibﬁ €, MifWvSMebRge 888n ab theBMSRoukdt. active

a divert nunmber has béen set and is currently

2-;3?}? li?{?:ntetg)g 53{?5 gioplteq ggoggvaegilgegéﬁ_ﬁgfﬁ Rl%%l.g{ %fégcé o%%léag%s % ¥8ent, it sets a
PRAWES @gtr% & BRRRL M8 {feodad @%iginad EW(éI%ihﬂiﬂéW 8MSC, and reports the
e

di vert estination C, and sends an _SMfor Cto

t Hailuet R the SMAW artespest ofdB. active or not pernissible
for this nessage, then the SM5 Router does not perform

3. R ARG I{%térr&??ogﬁ§ tb Eth@MacBoh @nt ﬁ@eidﬂnéQhé ®éportSMDeliveryStatus

‘destination C~ and instead sends an SRl SMfor B to
t hparHiBm hdknbivéedging iy It iomportenthet thedilbBtfesvarfnthis message to the

S ed destination..s. availabl e,then th t
SRR B B B L P B SRS BRER o s
| IVWIR oRTB, OWhitl Wdidd beascosRtt. Atckmueivelyi thi MHILR $BuIdB4 configured to
received by the SMS Router, then this is pref ra%l{e. :

r égore iedkEpori SMReliyayS e raRessage bunatarR be aless Higkble solution.
the HLR The effect of thepriority flag should be to

4§ WoaR tinéRkdrVmE HIR teits fvighdaiel- ChendW Bviilblecat es
that the destination nunber is currently unavail abl e,

5 0 L o e i o B SRS PSR ene) mesa

the SMS Router indicating that C is available.

6. The SMS Router looks up C in column 2 of its MWD table, and finds (in this example)
one entry. It maps C back to B, and looks up the appropriate SMSC address(es).

7. The SMS Router then sends an alert for B to the SMSC(s).
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The SMS Router handl es both the SRI_SM and the
MI'For war dSM nessages so that it can send the correct
wo emposges to the SMSC if the delivery fails. AEEGB2005/004534
system al so handl es the Messlage Waiting Data (MAD) for
di verted nessages. The signalling nessage flows for Ml
Otherffailun¢rmodasc Piverh demtivategle- wai ti ng are descri bed bel ow.
. Wth reference to Figure 3, the nmessage waiting
This ipedBpsirstesinin Figwsey 4 dacthis &ailurs mensien ghendivertt isi actiysediuf dire diverted

A S i bur Th [ )4 DAl S € .
destingichy Loty pllRibie, (08, 3G orf7° TR P, Repe nforms the
originatimgeSMS C tifat itles destipmioaris iyaveilableiaha eeSNIS CoitoreyMhc Ghichge.

off)- 1. If destination Cis not available then the
sset Lty d ntry faor .
The sibing e CRRARGRS (WA 1 S 32 Reshe, SRANY poBip cetivered to the
origindRonidtethe divertWih destinaorBMBhERSM S RoURE Eiey&fbret ¢tRciaRhe SVhilability of the
.. Result i ndiBlc\z;\lsﬁIi ng.th:i\t C.is ahsent, it sets a M\D
origingl festnatign.glt fhe rpriginal festingien ds iaypilable; therethsr SYSnRewtag alerts the
origi ; figl iBert C in respect
nglna?ﬁgM%@’q%ﬁlgpg{ﬁ%%%ﬂ grtélf)éedrépg?rr%ge 1:?Egsfa gér\'/tsher action on
receiving the ReportSMDel iveryStatus apart from _
aﬁl@nm’édﬁi ‘FFﬁC"i“fa.teq’tsoi ay ﬁ%té'iaﬂ‘éiﬁg mesgRgashaopjdrnow be delivered to
fREMR%ds g his message to the SM5 Router, rather than
actioning it as normal, because otherw se the HLR
woul d set MAD on B, which would be incorrect.
2. AhecYMa Royptar ghegkes the MW dable fos ontsiantingraessegssfefr e
t he Report SMDel i verySt at us nessage, but that woul d be

3. df beysexiftlteon ik SMORUtiePibks the FBORE B id@vailabier . the HLR
receives an update - Cis now available. 5. The HLR

ecks its tabl e, . and, sepds an Al ert SC ( r
+. R P Pl st he B e SV | ng
that Cis available. 6. The SM5 Router |ooks up Cin
5. CldelivMiS @ thyfn tries toviégenddld messaged finds (in this exanple)
one entry. It maps C back to B, and | ooks up the
Divertajepctivatedy ttherbhMEvaaetir ess(es). 7. The SMS Router then
. .sends an alert for Bto the SMBC(s). Qther failure
This igroliustrateti meFigutke 4c thh vhisefilliei moils, thiel disert ais edttive, but the diverted
. Eigure 4. In.this failure nod the. divert J tive,
desuna@ﬁ? ltshtgmglo{%llhf etﬁla&aégib}ené?'g'oﬁwﬁ‘glefleﬂf&)r aﬁi’? ﬁl\iS “Router informs  the
originatiAg 8 @ HatheRlegtina8ivh islidaitble) andihe SBMEC BRMEAhe message.
inforns the originating SMSC that the destination Is
unavaj, | abl and.t he SMSC st or th ssage, .The, . . .
The miTREC o dp Tor, Vil cerian isaheh Etoveany Bt e mriginal dssigation s not
availab¥)0UHd SMaciiRer d@kh \RfiPMed theiMBivert again. The message should now be

delivered to the diverted destination. The SMS Router therefore checks the availability of the

1.

diverted destination. If the diverted destination is available then the SMS Router alerts the

originating SMSC, which then attempts to redeliver the message.
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original, not the diverted destination. The SM5 Router
therefore checks the availability of the original

waleabiosedi on. | f the original destination is apei/Gabios/004534
then the SM5 Router alerts téhe originating SMSC, which
then attenpts to redeliver the nessage. 1. The divert

1. The dparitis dedcadated, dbuabyis mot stadlnblensy the S348)Boueh simply mawts for any
e delivered to destination B 2. The SM5 Router checks

%®abl e for outstanding nessages for B 3. If any

exi st then the SM5 Router asks the HLRif B is

2. THeadlvehlieactivalefl againt hen the SMS Router sends an al ert
for B to the appropriate SMSC 5. The SMSC then tries

REER t

3 ac? ?vat e&t%&egifs;&? ust'}rég{eefgld(?lﬁ&%d{% ﬁlqgsa% ﬁi S
failure node, the divert is active, but the d| verted

4. Heanyiexist then th%SWrw@raisWha%ﬁf|%%|aéalta@eg swi t ched
off). The SM5 Router infornms the originating SM5C t hat

5. Th® tHeSth SMS RBufed sehda R bleaTbER taihd abpRpBMECMSQr es
t he nmessage. The nessage flow in the previous section

owed, but the original destination is not
6. ﬁ/“é%%@enf‘ﬂ? 19 HERY { }}ﬁé?esls?'?gn activates their divert
agai n. The nessage shoul d now be delivered to the

If the divegrdestinaeat chaageso fironl Itk tSB thjlﬁt the dilent s'{s acgve gk the “Divert
the availahilit e diver ination. |If the

ft L
activaigg) GEPy R HER PHATTISH: 1 SR BTSSRt GBS Rout or

alerts the originating SMSC, which then attenpts to
If the d[\&daie'st\'nmtioh lienoteysdade Whethe difveresstaciigatetbthen ithea$Md, Router simply
is not available, so the SVM5 Router sinply waits
WaltSf(frd‘PY F@rifer action 2. The divert is activated
again 3. The SM5 Router checks the MAD table for
Early Eﬂll“é’?»a‘ﬁ&?rr‘ig‘%§§&ﬂé§PFﬂFalﬁnﬁly “I“ia"élllﬁb &xi st then the

s SR BB TS 3R LVRT ekl o e vor
destinaB&P ‘Isﬁ%ﬂn@ﬁ&t@'\@@vﬁlabﬂ‘@ SMR&ali hﬁtfhbfef)l €Fhel Reds8E€Bsh ihBﬁefore never

nmessage |If the divert destination changes fromC to
be delivgred ¢o thrediviented dedtinatien.i JThe thgspagep are thoyedpie daltvieredt @dthough the

divert \gfég in%@t? arL§ %%5 8??%{18&(?&%0 f %dﬁeéplﬁna | onéu:ﬁg&rrllboetr. The subscriber,

Inatl on rver

receivigy mehs’ﬁgéﬁuﬁﬂi@ectédﬂy ihi aletdd that divtit iahedwblidmg ahexmhvisd. They can

Rout er sinp %/
then check their dlvert settings and contact customer care to discover what the problem is.

1. Cis permanently unavailable (e.g. the number is invalid)
2. The SMS Router attempts to deliver the message to the original destination, B

If B is not available, then the following scenario applies.

Early Failure, divert inactive and B temporarily unavailable, alert received for B

This is illustrated in Figure 7. In this failure mode, the divert is inactive, but the original
destination is temporarily unavailable (e.g. switched off). The SMS Router informs the

originating SMSC that the destination is unavailable, and the SMSC stores the message.

If the original destination becomes available then the SMS Router alerts the SMSC and the
SMSC attempts to redeliver the message.
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waits for any further action. Early Failure, divert
Active and C permanently unavailable This is

WO bdoassd7at ed in Figure 6. In this failure nodepPCt/682005/004534
divert is active, but the dilverted destination is
permanent|y unavail able (e.g. invalid nunber). The

If B isnasealgeletien thh & andetha SMS Rbetediedth ses MWD dortBheC is the same as B)
di verted destination. The nmessages are therefore
t ot tive - to the

L dﬁ&é Mgérﬁjs&gécttfvﬁg#?gjﬁﬁﬁﬁq‘% f)ré vertf&gﬁbscrl ber. The
subscrlber, recei vi ng nessages unexpectedly, is

2. ol HEB senda angplgetSe sBﬁ@the\?&Mﬁ. teis expected. They
can then check their divert settings and contact

3. CHisd QVBIR GiAér@hb&ksGhS MWDl tab¥B &r dufi@ardirgihesthges.fodB C i s
permanent|ly unavail able (e.g. the nunber is invalid)

The .SM5 Rquter att ts t eliver. .the ness
4. tifameris gt hecaes RetRERrar R B R o AR R e D e
the follow ng scenario applies. Early Failure, divert
5. i Tiec$MEE€ thadtrs t@ergsendathe messagavai | abl e, alert received
for BThis is illustrated in Figure 7. In this failure
Early Failre, dbrelinaetive hsd Brtagipovdrily hisavaileblardigin aktivated
destination is tenporarily unavail able (e.g. sw tched
This 19f1ﬂ1)straﬂ'dnlemSE&uRo 8t dn thisf failns hde, othe glivert iin gnaBNBE butathe original

ey ST G T G B RS R o
onglnﬁ}'\'i'/%' IMBCenithenddshgatoMEs RRavafibla] Bl tige SIS CHYes Benésbsze.

C attenpts to redeliver the message.lfBis

The s navlg,lé llt}?egl a% 1%:3%&1{3&2112 LR dm%hsa&es%%ﬁgamwl éptkc)i néerec? o the diverted
destmbtﬂﬁic CI G ‘?RJu'ﬂz@ thilrEoF EARENEHe AVaittbalty of He dBvedteddistination. If the
R sends an AlertSC for B to the SM5 Router 3. The
dlvert%sréoammls civeiddbde thea tha\BMSaBpeter alerty thes$MAEh riich then attempts to
dl.ne?%ar%es for B4. If any exist then the SMS Router

receliyd &5%%e alert to the appropriate SMSC 5. The SMBC

then tries to resend the nessage Early Failure, divert

1.i Hhediver ivavtivBedenporari |y unavail abl e, divert

activated This is illustrated in Figure 8. In this
2.1 hd 80 ROHE: cHebI& 1 XAWD tbﬁle'f&a&lttétéfrﬁizlné%h%ss‘égé fof Bgi nal
destl nation is tenporarily unavail abl e sw t ched

f). The SM5 Router |nforrrst |na gSI\/ISCthat
3. tIfémuézﬂsr thar thero S Reniey aslrspe &, Ra‘%@ Wi stores

the nessage. The subscriber then activates their

4, gif\se rtmenths SMERSRELscaO slendw Beo thelapprepriste SHSQe
lverte

5. The SMSC then tries to resend the message

If the HLR reports C as unavailable then the previous message flows for temporarily unavailable

or permanently unavailable are followed.

Late Failure, divert Active

This is illustrated in Figure 9. In this failure mode, the divert is active and the divert destination
appears to be available. However, the message delivery fails (e.g. destination SIM is full). The
SMS Router informs the HLR and SMSC of the failure. The SMS Router waits for the SMSC to

confirm the failure, and is then ready to receive any alerts or changes in divert status.

1. The HLR reports C to be available
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destination. The SM5 Router therefore checks the
availability of the diverted destination. If the
walzooensaoh desti nation is avail able then the SMXTRGBR®E/004534
alerts the SMSC, which thenl8ttenpts to redeliver the
nmessage. 1. The divert is activated 2. The SMS Router
2. cHewkertthe ddliNBry ebCdaifsor out st andi ng nessages for B 3.
I f any exist then the SM5 Router asks the HHRif Cis

a d lert
3. 7R B Rpfter adushl chitg %F%&%@W‘%&”t ﬁeﬁ”t i s
to resend the nmessage If the HLR reports C
4. R/ SIS dstutertin@nms the R of tgsdelipery dghure m&effeﬂure reason

tenporarily unavail abl e or permanently unavail able are

5. fphd B Rouvkétiffonak tHerEMSaiol @l defoéry \failukB afid the failure reason
illustrated in Figure 9. In this failure node, the -

6. pEAIMS R MERRBD MRS el AT RS RRRRE ® °°

(e.g. destination SIMis full). The SM5 Router inforns
7. t e SMRB Ronuder SvB®wilkdgdsduf athemmige. igiidres BoR dRotSMDealivertyStatus
for the SMSC to confirmthe failure, and is then ready

The s%eﬁﬁﬁg Y8 he R fis 19.51 gﬁ%ﬁ gd'é_rt B the ?fL"l‘%HsSsoo}x as the MSC

reports wever
inforndehd SMSYR duwver@ it dedivary fﬁﬁereSIWBisRnsures thatjtlhs HirR &dwaye of the failure

and hasghe GTegH il BiE FRaR g ot G (e rLC TR Y ALY Fi Pt B b VYD table.

The SMS Rout er inforrrs the SMSC of the delivery
After maiRlepmeSMimélivheSfaaisl inreeived fiom the SMEC ShdBCieartiond, lsech as an alert

ortsS i verySt at.us B,to,the SM5 Router 7. The
for C agfhs JStH BN SeHTPBU.RE NS BPI SE DY ca ¢ L

Re ortSI\/DellverySt atus The SM5 Router sends the
LateFRelpm,tlBW& Peei¥eSt atus for C (3) to the HLR as soon as

MSC .i nf e, S oter he del
Tris if JfyEd ol €0t r B Mo Gt ERER P45 5 ety gnd the origina
destindtfnl A3pLard bR PR, HIWeREL t}fe%hééslég% de¥i®88 Yails (d g. @&ination SIM is
t hen correctlgadd an entry for Cto the MAD t abl e.

full). N‘lQ SM St Reuterdp IU[%HLR@F?9§WQJQf‘ih§ faiBgei ved fromthe
SMSC t hen any actions, such as an alert for C or the

If the Siv¥R ¢ inR@iRCardaRs Ub V@@ df BAaRs hd) dheRttha SME ®Witer performs the same
previously. Late Failure, Divert Inactive
actions for B as for C in the previous failure mode.

If SMS Routers are also available in the MO path, i.e. between the originating MSC and the MO
Store or SMSC, then some diversion functionality for originated traffic form the network’s own
subscribers can be effectively implemented there. This will reduce the overall signalling load on
the network compared to doing all diversion functionality in the MT path, Note that for off-net
originated traffic, there is no option but to implement diversion in the MT path. (Off-net here

means originated by other networks’ subscribers.)

MO Diversion: Early Failure, divert Active

This is illustrated in Figure 11. In this failure mode the divert is active, but the diverted
destination is unavailable (e.g. switched off). The SMS Router forwards the message to the
SMSC with the original destination. When the SMSC attempts redelivery, the MT signalling

paths are followed.
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This is illustrated in Figure 10. In this failure
node, the divert is inactive and the origi nal
waole®bionabi on appears to be avail abl e. However, p¢11€B2005/004534
nmessage delivery fails (e.g.19destination SIMis full).
The SMS Router inforns the HLR and SMSC of the
MO Difiedirsion eLatefFailuae,dliventtActivei nact i ve and t he delivery of
B fails late, then the SM5 Router perforns the sane
This ipidiuptesed molFigpreals- iy thigfailyre mede thevdivrrs isfagtive prd theddLR reports the
. f R ' val l.abl e ien, th s T
divertod JeSTBSRUE SUMANE BoRl e dBh eyt PG, SRR Pl Svs Router,
as for tdrgnfasiore felimaedssthe mefssuge ttd GiraNMBE Wioh therdrcgiﬁtﬁtde@btination. When the
traffic foqrmthe network's o subscri hers can be
SMSCi Banpls 5y oo & B ol aTh{UOWey T educe ¢ he
overall signalling load on the network conpared to
Prevengiomef Riversion, LPePon functionality in the MM path, Note
In a pliéfed! @hbditeRteinREdoé B Sily Wikl oncd;NBE %%ét%rg{}ﬁevents chaining of

~option but to inplement diversion in the _ .
diverty I@fiweenemultiptechandsets 11$ i ashicaed by onlyneeking tupsliket settings for the B

) cribers.). MO I)J versjon,. Ear Fai,l ur ivert
numb R 7RG BiBennal I oA feRiat § ity i fip §tm preferably does
not chbékt WheefragdeCt MenbirVA¢d hisSa dpddry Sot. BHECKIAE CUhy Yellefould open the
destination is unavailable (e.g. switched off). The

possibiipoReape G weikeh vstedthackiosld defeexpmplen & ispesiblg thhangle this in other
ways, R 15PN a0 SN L hATRARy gy sch ivers

on anyDin¢ancsape tranamessioal | ure, divert Active This is
illustrated in Figure 12. In this failure node the

. ' ' i ivert eg. o

e s 14 0L YECANDE TR SRV s G hyek Pty o, s

that affeg.igis sBi, Mtlies| dquipnidne calVbelRalveBr preasht fiathe alitversibad Inudider to avoid
forwards the nmessage to the SMSC with the original

loops ¢7dang #&{MSon. \When the SMBC attenpts redelivery, the MI
signalling paths are followed. Prevention of Diversion

Other e flindicatingef divéred eesbagi aiepdssiblessages are only
di verted once; the system prevents chaining of diverts

Confi WER AndwhduaBkMelndsets. This is achieved by only
ooki ng up divert settings for the B nunber. If the B

Divertrsatiings cdialse eordiguedd bys etuinberoftinttheds for E&xampidey seidigh simple text
the system preferably does not check whether the C
messaggs il 5 LY s SHSaT § SPHmBEE Ik 8k FRpeCARHARIRIShOR gpde could be
for ex ARRL i @nROHRHU Ik t¥at 9 udeRABS cistorfrerBELy LY @%ﬁse M3 Wonfiguration
to B for exanple. It is possible to handle this In
enablep tistomena yschange thexasatbings biynpdy drsldasidy, ab anyntute oif day.t s
but Iimting the maxi mum nunber of such diverts
Alternatively, the apparatus can optionally use the existing settings for voice divert, and apply

the unconditional voice forwarding conditions to text message diversion. This has the advantage
of being very simple to understand, and for many users this would make text divert behave in an
obvious and intuitive way. Technically this can be implemented by the apparatus querying the
HLR to determine the Unconditional voice forwarding setting, which can be done for example
using the Interrogate_SS (Interrogate Supplementary Service) MAP message or the ATSI (Any
Time Service Interrogate) MAP message, or even by USSD.

More flexible embodiments of the invention would allow fully independent setting of the diverts
for text. The registration and activation information for the service (i.e. the divert number and

whether it is active or not) may be stored in the apparatus preferably on an SMS SCP, or may be
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on any one nessage transmssion. It is also possible
to set a currently unused bit in the TPDU and use this
w@sooa/oski7yert indicator, so that after it is sePCT/GBb®S/004534
equi pnent can sel ectively pr@vent further diversions
in order to avoid | oops or |long chains. Qher neans of
held on adies @inah glafodin\aad taeckssalseage pastecqldatetfates preferably using a protocol
h CgﬂHPgurati on and managenent Divert settings can be
such ag gured by a number of nethods, for exanple by
sendi ng sinple text nmessages such as 'DI VERT SM5 TO
The divamerbdestination enush prefferalsigiche A nstiortahblimbsihoMhe MBS DGt dpplication

for exanpl e the sanme short code.that is used for
prefersie P (e APR QP B F oaAlaE SAFIG - &gt chpuB R gode.
custonmers to change their settings sinply and easily,
Alternativednyf themetwérkdaneady\hdseadvandedetoyce fobtingpysadrad titt @léw integration

) ptionally. use the existi settings for voice divert,
with o D3| AT TG 1, PSALEERY OES Gy B can use this data, for
exmnpfeq&mgtthe%ic% egle@fén RSRRIS teiluvcﬁvérgieﬂ.- This has the

advant age o eing very sinple to understand, and for

' ke text divert behave in an
Default3fita¥ 36¢ §Igf§ém@@womﬂ

Tous and I nturtive way. Technically this can be
The follS2TBRIRssiBE syhfix IRRBAlIsES tAIEEHELROhE BEsthiBer! SMS Divert settings.
determ ne the Uncondi tional voice forwarding setting,
These gpingandsagretsentdarietekb measegentd theugninfiguration sherérodeg@thsr S@taxes are
I nterrogate Suppl enentary Service) MAP nessage or the
TSI (Any Tinme Service Interrogate) MAP nessage, or
even by USSD. Mre flexible enbodinents of the
Turn divegtetif:i on woul d al l ow ful |y i ndependent setting of the
diverts for text. The registration and activation
pfoeati-on for the service (i.e. the divert nunber
and whether it is active or not) may be stored in the
apparatus preferably on an SM5 SCP, or may beheld on
Turn diy§tteopi er nal pl atf orm and accessed over a protocol
interface, preferably using a protocol such as LDAP
DiveERdi @ert ed destination nust preferably be a national
nunber. The SMS Divert application preferably checks

r ivert destination for validity e.qg.
SaLng§¥éggﬂéggﬁﬁg$ﬁgﬁde. Al ternatively, if the network

al ready has advanced voice routing systens that allow

DIvEERYr b Konl Otivertpd debtipaiany equi prent t hen t he

Intelligent SM5 Routing systemcan use this data, for
Check S%8)p! € using the voice diversion settings for text

di version. Default syntax for SMS configuration

possib

DIVERT STATUS

An SMS Wizard can provide intelligent processing of the SMS configuration messages, enabling

subscribers to configure the service using natural language.

Further application of the invention.

The invention has been described as applicable to a traditional SMS architecture, where mobile-
originated (MO) short messages are normally stored in an SMSC prior to delivery. However, this
SMSC-based MO Store architecture has a number of well-known disadvantages. A key
disadvantage is that stored messages for a given recipient may be distributed around multiple
SMSCs in various networks, and so the recipient cannot exercise any control over message

delivery, timing or routing. A beneficial solution to this problem is to implement MT message
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The foll ow ng text nessage syntax may be used to
configure the subscriber SM5S Divert settings. These
W@oimmseds1 are sent in a text nmessage to the  PCT/GB2005/004534
configuration shortcode. O Rer syntaxes are possible.
Turn divert off: DI VERT OPP Turn divert on: DI VERT ON
stores, Sgtichygre/ irc Heenrpsipdént srneterkt iThat aldows Bll\EPSFagesEXfPr'a teCipient to be

<di vert ed, destinations . .Check status:.. Dl VERT TUS An.
collec @ ehpAE THE eBRGRAR RGBT oLT Y sFpiting to the
recipieBMSwaaEd. i1 paAicuR it $.6 A6i8fer nEdtarY A6t the! BResdgh &Y astid®mechanism to

confitgure the service using natural |anguage. Further o
be able;gipne; thepdigssss of mauliiplg AP eh that have meesagesorrtsianding &7 a recipient.

Since (REREN S8 ls A3 RIGBR: fheldlfer) 1 Hrdeh e B nepvork o the recipien
store isTebs@g@bvaysesucoesafl.l if the dimad deliveay tOMECrgipient isounsuccessful, then
deli.very. However, this SNVSC- pbased Store
messagg R Eal REG o e (Bt SErs Ok HOVIRP e savant ages.
A key di sadvantage is that stored nessages for a given
The preseat piventiomiy edpenllyi fiplicdhle ed this dopebved| drelpteetusd/SGeh am MT store.
var.i ous .net wor ks, an(silaso the reci pi ent, cannot, exerci se .
Configuration gRtipns fopweifing AR Ayertyean 9lse Pe simpieh ginse if gy Mgstore is also
prefera&FbﬁJmP@Sftsdagglz\%eéfngéss’%gﬁ%’ :1,(1:%1 ﬁlau?tg}ilié rr]xﬂétrdgié) uscgi(l:clhg% teeﬁltaﬁlgﬁle‘ﬁ' il access to
divert segtingss for €Xhnplealchmie ecadily prosiiagel thix way,r2tnpslentwhooleaves GSM
be. col | ect.ed on, on | ace gar dl ess. sourc and.. .. .
coveragtfof Sriel FYY, VLG FeBedbfe n R P riRh il el Piskaf el Vatidity perioa
withounti€lfvesy, sirde Pardah Gulange ihem & BROdikefieAndniCRSiSared biyOdnother method
t he nessage waiting nmechanismto be able store the
such asgmpilesses of multiple SMSCs that have nessages
outstanding for a recipient. Since the MI store is
In so fitlag@yesenabeiimaii($ of tHesind@ltion leycribed abs @tk Be SRMEMBAked, at least in
network to the recipient store is al nost always
part, ugipg seBwarg controlled regeassing deparesyitt wilk he apprecistashthat ¢ computer
: S , - WAl f | LI only ed
proerafi SHAFERE"Hth <ol PBRFANES"S storhlh ARAREY R KpOR computer
program iyl are érs/isagethid aspequpdf thabdventien.t hi s i nproved
architecture with an Ml store.
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Configuration options for setting up D verts can al so

be sinpler, since if the MI store is also preferably
w@bdoe/osaoodel i ver messages via nultiple nedia, PODGBA0SGO4534

emai |, then email access to2divert settings, for

exanpl e, can be easily provided. In this way, a

travell er who | eaves GSM coverage for several days

will no longer |ose all ages if they exceed

their validity period wi thout delivery, since he can

arrange themto be diverted and/or delivered by

anot her nethod such as email. In so far as the

epbodi ment (s)..of the. invention described abov. be . .
L ROREsRRubRASy itice] AR s BERNG "t ¢ ddbble eioRtmunications
network9 e DphRelisriopsR BT gOInRRAE adudér; and a Wolrle 18&ation register programmed
appreci ated that a conputer program providing such
to forwerflt hvaelected subsst o Tauiing tdprEIoOREGAYAs BIessagee o dhg Imagsage router
. r 1.S:.$10 ' C f .
instead BETAE B! BRAE {ebish) YeRbalhe (ERARRIT G RRERATEG of routing
informapp@iajuest hedsagese witeicin ehenmbsshge t@itercioroperablato geikrate a modified
net wor k, the_ apparatus conprising a rressqatge rout(tfr, )
responge, HPO 1eEFR! Pl HUFIBA IHRER Aol reBIesgRETTRER O 1B FYPHES subsel, to receive
a mobii€ t&hliSHed A Hhes@ige Rebcidid WithRh&ROURR hfAMGHSn request message, to
nessages to the nessage router i1 nstead of the hone
derive| the alestontioe MSISEIN gequestad ibygthe ongrsagee sender that is ebsoctated with the
. Ssubset . of routing informati equest ..nessaqges . .
mobilg feapieied; i essdge, a7 Jo iy, e bFaF Jpiaor g arbioudgerpine delivery
informAREH fdlAGhe!t6 HHRORNEA PRt ih AR dTthOex AnédRbigd. NY
i nformation request nessage of the selected subset, to

receive a mohile term nated tex ssage soci at ed
2 Riie 2t FROP ratVBseRa ot e deedin reeRier Is operable to
forwardQhé ¥Rutih @ni@ﬁﬁ&tﬁd?ﬁieh@é&t M%'ss%@é\'tcf %Liﬁ%tsﬁgi: PViter q& B d0Rbscribers,
sender that is associated wth the nobile term nated

such as toxa tenedizergecrvigad to query the home | ocation register
to determ ne delivery information relating to the

3. i Rpsnsed a&%&sath a4 ic@iimof, Wilkgeih ed hoRE IG@Hon ZegiHBPR’ AbdHSperable to

according to claim 1, wherein the honme |ocation
forwardagirepast shost mpssegbieivery staupamgssebe ta Bigtrnesgage router for the selected
subsc ibnfsor mati on request nessage to the nessage router for

™T&Pect ed subscribers, such as to a text divert

service. 3. Apparatus according to claim2, wherein
4.  tAppangne acapeding do cladyi ktadaimi  oalckomohevkditia the degmation] MSISDN

"report short ssa eli,very status" ssage, to .
requesfid B Be mles b st dFF i Bl @ bEPE eRT blif et FRRER&,Md wherein the
home PR LiSteA6ADESI iNGicAted &4 @k Ported Rdraé McatiGH reglstdrid fhe address of the

wherei n the destinati on MSI SDN
message router.

5. Apparatus according to any one of claims 1 to 4, wherein the message router is operable
to reply to a routing information request message using an IMSI value not obtained from the

home location register or from the routing information request message.

6. Apparatus according to claim 5, wherein the IMSI value is dynamically created by the

message router.

7. Apparatus according to any one of claims 1 to 4, wherein the message router is operable
to create an IMSI value from the destination MSISDN received in the routing information

request message by application of a mapping function.
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requested by the nessage sender is marked as being
ported out of the network, and wherein the home
WO omanion regi ster address indicated as the poPCEHGBRMIBO4S34
| ocation register is the addtess of the nessage
router. 5. Apparatus according to any one of clains 1
8.  tApphran@eeiding Penyessafelainsi eo 4 whapar tiolneessagerrepley is operable
to a routing |nformat|onlreque message u5|ng an | MsI

to createan JMS pelus s g ety namigally |8s! Y §8&€i on register or
fromthe routing information request nessage. 6.

9. ARRAfAUScoRERS @ 4 dne c£f|c&iums 3,to \8evheiein tHeend:sME‘ge reafetié operable
is dynam cally created. by e royter

to detmpm anube heglsrefi the d(eétlrg,t,l?n &4@13951\515 qyesied by 81e4sender whether the
message'\%‘&% eﬂ I:tg'? s?@étﬁﬁ‘%?o glgqfe%na'tl%n RPSISPIN Bad sh &dtRAIEveM configured for

estination MSISDN received in the
text, anaufisog td) rtfetnnmata oonr eh&re@bns’mss&fg@ebtyxfamﬂswgﬁt Whethest the mobile

terminged GPH] RESEEE oF AP P (hisrmioecaperyiipey AEHe” He destination
addresQ B¢ Vtt?ebdeﬁt ﬁless‘ag@ ?h@r &ﬁqﬁéi/ﬁhg\tﬁé HEmE 36dagoR rdgistamoc@étérymne delivery
assi gned key va : paratus according to any one
informafior teddtimg td thedlsenmst@iamon ged makinggedehiBemyaitempt.
operable to determne, on the basis of the destination

'\@% § GONREHE o RYaiinNg, WREERT theWREdshgY rdufte 1@&1}3@&@&: to determine
Ient corrésponding to the destination, MSI SDN h 131
whethem ttz maaksled formnatesh ¥ty aressrge ois digitiblepgditonglly e the basis of

chara%ggf 5 qﬂﬁ%&%%nge? Pe%{;{%%t%rshﬁ{chgﬁ?r? érotfm@ar{c%gthggﬁl%ﬁg@ 2to address.

ermna nmessage 1S
divertible, and if so, to correspondingly nodify the .
1. dﬁpparatas |a@norddm @csgmmf oqeh of tcdaimsnkdgea mc}qgilmg 3 store for storing

messageelwl éléllgs olﬁ:?lgﬁl??%hnﬁ alggoc fon, I1E]he29 tiec'stt ?%tlérgl\/ﬁ §]§N&Pe&t?ested by the sender,

indicaH@SthhNAléRNor@ ded¥Rid it@lr@séiﬁdolth@WI&]DNemmnot t@ccessfully delivered, the
Apparatus according to claim9, wherein the

messagoNieume s el gb NG STSPHIR AREESE FRCTRRNG R [l network mode

that s ﬁ%le L nated fext message is divertible additionally on
Phe“basi's of characteristics of the rressage

reci pient's subscription profile andg F
12 dhppireied e eas, ool AL P 3. HETBRARRMeFTEgAYer is operable

to StO]io,?glgl a%gocgatl%h%t}}a 58 %1?19&011 I.O[@IISEN@%Q%%%? g?@hé Qhd&t el dbress currently

e-vialting rnformation in ion with a
conﬁgﬂle&ltasmatwmdédﬁhﬁmaddqwest ed by the sender, indicative
t hat at Ieast one nmessage addressed to the NMSI SDN was

n%}p ce2slidldeYto daLﬁﬁ/% e@lher%i?lr< 'P%é%ﬁ&ﬁ WRiddeA et or if the divert is
rra oA 1 Nél U a net wo dress representative
dlsablecﬂ thé@iver tdestiration d&dx’ekmts eithertblariked tsexto tie samgealue as the destination

MSISDN, or marked as inactive.

14.  Apparatus according to claim 12 or claim 13, wherein the message router is operable to
search stored divert information and/or message-waiting information, using a destination

MSISDN requested by the message sender as a search key.

15.  Apparatus according to claim 12, claim 13 or claim 14, wherein the message router is

operable to search stored divert information using a divert destination address as a search key.

16.  Apparatus according to any one of claims 12 to 15, wherein the message router is

operable to store and search the divert information using a hashing technique.
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12. Apparatus according to any one of clains 1 to 11,
wherein the nessage router is operable to store, in
w@s®ensadi on with a destination MSI SDN r equest BOI/GB2008004534
sender, the address currentl2¢ configured as a divert
destination address. 13. Apparatus according to claim
17. 1A, telb@ngiunicatidnsnserdasemethod fob @anolsitet tetacominunivations network, the

mehod PoEHSIBE BECANM LSt ke eSO FESS AT [folonu R Eseiected subsét of routng
info ﬁ§ﬁi1@?ﬁésp'}né¥§lg%g\{’o Qr mERLEE Foder iRA&dd ¥E-thd bhome location register

paratus according to claim 12 or claim 13, wherein
generdting respesszg & thestlerted suletofabliing mfauwtion requestatessagesrthe message

i nformation / or _nmessage- wai | i i nf or.mat i on '
router gopSEtTE A oG RSP oes Biroierant B rhEn BBl R MY message of
the sch®ted suBtChedéRYng 45mobilp Bdrlinateda e d hibssiget Msadigtednvlith the routing
_ claim 13 or claim 14, wherein the message router is
informgjien adsluestmaessagss deriarg Hedlestinaipr MYBONEdresed &y thg message sender

.di r aat.i . . .
associfisy il S ARSI REKET I Bing® BRAEREE Iy Hiing Jocaton register to
determihed&iveryt ivdormaasageatinptbele insendpkd@hihatidnofshotest maskage.

search the divert information using a hashing

technjque. 17.. tel. ' ' | r :
0. RO bt ST i BEA R Rl routin
infornG@BR Tt @icBUmPSsAgE aMhd fhessae Muttrofbatsedoted agbstriberst such as to a text

~ forward a selected subset of routing information

divert seiyjifést nessages to a nessage router instead of the

home | ocation regi ster generating responses to the
19. sal pethed ssbhdiig @f clapwtlishehereino tivahome Iscator stgister also forwards a

messages, the nmessage roquter generating a nodifie
“report ei9FN SEESTASENAGIBEEY pYathy HEAGEI 19y ﬂi‘%f”g"rsﬁﬁei S?Pt?regﬁreéli‘e selected

age of the selected subset, receiving a nobile

Subsc}?%??ﬁ nat ed text nessage associated with the routing

i nformati on request_ nessage, derivinggthe desti nat.i on

20. VB 1BRRO¢ eepeEding P Bipine Ad. Glags yer daipyd? weesge iﬂ_éet deptipptign MSISDN
reques%%gcﬁ%%'(:rlé sls%%,r JhR&t i§ ddrett %smed 4tk oA UR ¥thErit BRd wherein the

register to ivery
home ildthiisiRigistet atlélead indipated at e ponted hdew loesivi megistanis e address of the
the text nmessage. 18. A nethod according to claim 17,
messagREQWSTn t he home | ocation register forwards the
routing informati on request nmessage to the nmessage
21. I @uinethodl atcosdihg ¢é agly sntbsforliiherld, to 20cwhersint the message router replies to
divert service. 19. A nethod ording . to clai.m 18, .
a routifigcip M PTETABTRS TISSRASE USHE AR aﬁpugmgb"‘?tawgrﬁd’g‘ ﬁie home location

ister FRRE (hR0in MERAYGoNRlGLYE Mbspat US" message to the
’f@“ﬁggsggé routé%ﬁgor thg sglecteg gubscribers.

22. A method according to claim 21, wherein the IMSI value is dynamically created by the

message router.

23. A method according to any one of claims 17 to 20, wherein the message router creates an
IMSI value from the destination MSISDN received in the routing information request message

by application of a mapping function.

24. A method according to any one of claims 17 to 20, wherein the message router creates an

IMSI value using a dynamically assigned key value.
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20. A nethod according to claim17, claim18 or claim
19, wherein the destination MSISDN requested by the
wore®saggIsender i s marked as being ported out PET/GB2005/004534
networ k, and wherein the hom | ocation register
address indicated as the ported hone | ocation register
25. 14 mboaddtesimgto tdng oms sagaimeut o 211 wHerbint thbdmessage router
accor di ng to any one of clains 17 to ?ﬂr:i\?gera n th

determigess a8 ethe qasisrofr B qi§§n@tgpnaMS({§pNn§eq,up§t tWhSnSf’nder whether the
i

o L

text, andfifrsontto ai%temmmtefrtomh&ag}enst@zofAthneEhbmeasag@r‘dhﬂgert the mobile

m 21, whereipn t I MBI .value is dyna ally,. .
termingied PGS AER d° (BB PBlT o B3O HORNBRY ALt hy desination
addres Of MWteRNeSHagé pRiofo dulerlidgdhe hvieNedafioh tegisRe fRg&ermine delivery

router creates an | MBI value fromthe destination

informpiprspiatingde theadi verted: destinaign jand) makmgrardslivery atsEpbst
nmessage by application of a mapping function. 24. A

26. RUH&HoRG6UEinE Yot QaifYS, 0RBerSin ik dhé¥Bagk rduter 22termines whether the
wherein the nessage router creates an | M5l val ue usi

mobile tegpinatadcigkl jpegsags gﬂqéﬂ'e]ﬁ@iﬁ gdditienaliy onphgdrasis P characterlgtlcs of the

s SR 0Y s RePYP AP Bl AP o Rbargrer o1 m e
destination MSI SDN requested by the sender, whether

27.  tAenethed ag@rdlégutguaemone of redaims d tag 6 analpding Storing nesspge- waiting

. SDN has_.an f

mors o SRR B NSRBI ey Aflaive

least oRE SfeaAge WiEtded td the MBISDNe whaenot snedessfulle ﬂéh\r&éﬂs tigemessage waiting
divertible, and if so, to correspondingly dify the
informgéien inehuding, 2 NeHV ek address Fepressntati e ok ggeneéwp mpge that sent the text
messa%yer ying the hone | ocation register to determ ne
elivery information relating to the di verted
destination and naking a delivery attenpt.
28.  rAtngloheccerdingity amy %eaqfrﬂazlgs LK P Wherpa %gseaﬁ*ée router stores, in
{
aSSOCI£t9Ol111 \glr‘t}(leglﬁés?ir Iﬁf\}%??dsg?ﬁfdr}ggﬁle{s%gr@qi% Leglrc]lglte F]H(;E' Iéel%g c%ﬁéﬂtly configured
asadmhadmhemorsztddm&ssof t he nessage recipient's
subscription profile and/or the diverted-to address.
29. rflégggtagé)cﬁidﬁ%q{} riingo4 %vl?é?é’moﬁen Ofivelt Maledr s8t0or4® the divert is
inc I'ng StorFng nessage-wal t |ng|nforrrat|on|n
disabled; siecdiadrt destinatitn addlesstis siaier biunk&l, SEINorthe smst edlubys thieelestination
sender, indicative that at |east one nmessage addressed
MSISPY, pganief 8DNAGHRE- not successf ul | y delivered, the
nmessage waiting information including a net wor k
30. addnes&d seprasetd ehiny s of claine 29 evmeik thothesdagatowsarsearches stored

t he text
divert information and/or message-waiting information, using a destination MSISDN requested

by the message sender as a search key.

31. A method according to claim 28, claim 29 or claim 30, wherein the message router

searches stored divert information using a divert destination address as a search key.

32. A method according to any one of claims 28 to 31, wherein the message router stores and

searches the divert information using a hashing technique.



nmessage. 28. A nethod according to any one of clains
17 to 27, wherein the nessage router stores, in
w@asmeosasi on with a destination MSI SDN r equestB/GB2005004534
sender, the address current?€ configured as a divert
destination address. 29. A nethod accordin o.cl ai
33.  Zgcomipeerpiegran haygng FW@PW%%@CW@glﬁ 1§%¥“ch“%9 f”thﬂ‘ﬁ’e‘”ﬁenn]"aded on fo
' topl | t ' t i [cBbdastdbRmSy toSany one of
a comEs opf Rl BFHEE tne QR0 peioh e M Y
claimsd&ssé Bhat i on MSI SDN, or marked as inactive. 30. A
met hod according to claim28 or claim?29, wherein the
34, %}%ﬂgﬁté’r%ﬁ) an?’mg%cfh'a?%aﬁhg r£dofb¥RF treddabRr MRAIAN having recorded
and/or message-walting information, using a _
thereonl Bbrirmasibh cignMSrGbbsentatjue of thd chypuise pragrasm aecosding b claian 33.
a search key. 31. A nethod according to claim 28,
claim29 or claim30, wherein the nessage router
searches stored divert information using a divert
destination address as a search key. 32. A nethod
according to any one of clains 28 to 31, wherein the
nessage router stores and searches the divert
i nformati on using a hashing technique.33. A conputer
program havi ng conput er executabl e instructions, which
when | oaded on to a conputer is operable to cause the
conmputer to performthe method according to any one of
clainms 17 to 32. 34. A conputer program product having
a conputer readabl e nedi um having recorded thereon
informati on signals representative of the conputer
program according to claim33.



