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WD 20061056791 PCT/ GB2005/ 004534 TELECOVMUNI CATI ONS
SERVI CES APPARATUS AND METHCDS This invention rel ates
to t el econmmuni cati ons services apparatus and net hods
mnth a ‘mobile tel ecommunications sy,
@Eﬂ&g? a mobil e tel ephone ;system The inven |§g}0|05/064534
applicable in partlcular to the forwardi ng of text
=TeToXs S 5

11 5 appl i ed
to ot her types of" nDblle netmork Text messaging is
This ARG rdifies tOVRIBInhuAR &R s QsEeré@laF FarS O AHA infeMdd® Tor use with a
used by subscribers of nobile tele

hone net wor ks,
mobile FriecomrrIIdg BTy SYAFE eSUCKS 4t @qbéﬁttegﬁ@%gwt%n% inyention is
apphc%?%ﬁl?)aljtﬁzglar E@RE Wﬁl&gﬁ tht BQ:E e ﬁ e @Smmleqae%hony system,

t nmessages recent ancenent s
although imndarigl: thotechimyohbigepplindds athestybss of ambilt aetwpiion.
I nt erconnection between nmany 10 networks has -

Text rﬁ@&ﬁlntgtl? OnSHOME 1B $HA0Redrk 3P HITOAS tAAMBRLNRA ised by subscribers of
subscribers of different networks, and in sone cases

mobileatelspherest m@rkﬁ}ethmﬁ!%% being Hpiee. e SivaRje text FIRSIABE e, besefcyp to 160
charac?egs ﬁg&%@ dangDMA’kél @gdast Bt g@gsﬁgéégp?ﬁgh' ek e rﬁgnts to the

esprea option as a popu
standarBansy ofllowe dengan i eebdgon by GBMchtenatioh) d:g:{encnmecmm between many

w35 e L P S PR o St et
and inf a8l ASSSIdHoneen detvairks diSdifferidg me}mamdsgs:rcaqumm and CDMA,

al phanuneri ¢ entry u the ndar dj. sed. n- Machi
and thjs PROBER VA e TS IROBER Do F Ty B SO eans of

commhﬁ%iohe@swgtwamﬁﬁ% &ﬂg@eaﬁe@@lﬂ e ARRniIQtddderdd eftiiflegkfine the.
reci pient. The destination address for t he nmessage

functiens) blpgisi and Ithe signallmg argssagesthainepdietwEndbir i ng a
Mobil e Station | SDN nunber (MSISDN) that is the -
Text RRBhdie reludpb afbanihiEer endfy isigy desstarddrdises A Mcbmbyinterface
selecting an entry fromthe h nd t s ad
MM ﬁgfheaEPP%Eanﬁé% %:ﬂeah??e% @mgﬁg aﬁ?faﬁﬁﬂim desired
rec;pléxﬁ‘ THRIdeBWnaliSP hiir&g f&ﬂh@m@@%‘eﬂﬁ? @bmﬁ!llﬁﬁ@%e@xﬁbdl cittaby entering a
has the desired address alrea attach

Mobils ftiivat SHON aember SMYSRN) dhakag the ‘B?‘Blﬁ fgleghquecnuprberspfthe desired
recxplg)f %Eﬂ&ng leeﬁgﬁlgrgr (5rh Ghd RRIsHUR Liureds B@é@t&)a@ﬁ%ady has the desired

ied in the rel evant
MSISBNamd@r@mndi in,hedyy replyingrte admessege artoissed\gallghasrhas the desired

e GR A  0nd l SEASERRY BB BeSHOEBI g

alhmﬁ&kmmmﬁmﬁﬁﬂdﬁihdﬁﬂmsc ) This technique i s anal ogous to
: recorded voi cemail, and was npbst beneficial in the

GSM ggw ﬁae&tﬁe% o WIGAn RHPISG i8I g hiRSS QbR fiat the GSM

hey “are ay, battery Te was poor and radio
short aRveEingsendes |(EMS) ek ingtlerndmgd by mestdse lapd forwaed tievice known as a

o QR385 8 Ok TP RS LS Wbl i,

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 attemnpt, and so a store and forward device was
appropriate. Today the converse is true, and some networks report that 30% or more of messages

are deliverable on the first attempt.
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appropriate. Today the converse is true, and sone
networ ks report that 90% or nore of nessages 30 are
deliverable on the first attenpt. WD 2006/ 056791

PCT/ 051004534 2 In the case of GSM net
W?rgi’g%%%g services are suppgrt ed by the Sho?ﬁ’@%"é)%’&"é‘”“
Service (SMs). SMs defines”signalling nessages
Wi t hi Mobi | e_Appl.i s )arf,Qr S er
In the oo G i SrBR e S Y RpBoftes b e skoessage Service
(SMS?./E'V@MSTﬁ@E@eb eignelting &ﬁh@salgfhd)w{dthinhmﬁ'gklﬂe dpplication PBbtocal (MAP) for
ssage Service r.e,.and i [ Ter m nat . .
wansteigag aberesrstedn Sirne Osieneied Duth g pE e R R gl naset ana
the Sh{f ﬁﬂi@s%gb RANIQNCMRR] 18l HANRSRE Teftinmad AUTS nioeietepveey the Short
technol 6gi es exi st for ot her npbi | e network i .
Messagec [fervétst (eage et thexdeshratier aM"SHe audsei nemRYER pessaging
techn%)%%i[eﬁmc?g AL dndRRS AT OY  Rekivcress, B® nedh eneration messaging
; I medl a Messagl ng Services MVB) have bein _ ,
systema tforoGEMe (Enhamgd M eksaging Jemisen Eﬁ@%s@gi%lﬂmeﬁqaglﬂéﬁsww Services
|l ective t hes '
M B ete P AT Hi o she bk HRGak g3 Bl TEOREN IS tiee are
referid@toved text mwvsshfing shavives dvistieo momiene seend genesatino(RG) network, an

2.5G) qQr a third gene i,on net.wor k .

enbateht SPRORE ERT RO, I ST oA N Bt ey (SGIT™ The terms
‘short MEQEE BADES nésidaeNeah 86 efed imerchmgEidly whtinefertisgts SHMS.

text messaging services include person to Host, and -

Host to person, where . ' ' '
oo ace it FaP BERee e HT S dakrishdn PoBe B BB pplE Where a Hos
is 2 fekvdtk le@ibmBRSE alied partyHapdmndny pésigued yo prued ahel/arsinkeige messages.

nts,.

o b e i e 0o SRR, Bins o

inforkd@8od dVi€s FVor BRSGE sAlrtOfcisifies foe esbseriptivd\servides onadvertising. It

't is common for text nessages to 53% del i \I\/@r ed tgse e SMSC

is comaomi fordextiesruss & bR &livied P HRPREE SN OV EVBRTHEEL IS

base® LRLAGR! ﬁﬂ}oﬁ%ﬁ BONOB30RRs GRINPAMNT S 586 nal deBY&Y So hosts over the
“ofter ehal el1very to hosts over the  public .

publicningarmest Tefemiessags Saigaction withcHps mppliegtioppsior example for voting,

_ purc@zﬁ?sle Irof g‘l::léﬁﬁglﬁl{ﬂﬂ;tolg 1&%@3@&%@ éo%{/méégt%% %?teraﬁghc\bﬁ? st dplications is

i's i ncreasi’ng and interaction
begitiifd toHe®t iapht saat wapss ishaR Prdbegishném xedonegworks iim reshense to the
same as. it has,previously on fixed networks in

y as
developalsB R PTEYUIHA! QUG SFI5 ent “ of premiumrate voice
services. A technique known as Virtual Mbbil e works

A tebiynigureokriotinng irrohddbile atdrknby erividies a(liemg Logatioatpgpter (HLR)
.or _a virtual telep i AL adoSe:
snc g3 L4 kB BNEG DY ol SLSSIa o wit s
physicl epphne téradindl TBie. stahiderd sowting aperatienstof (M gedivar & eallsor message to

of GSM de] i

e e bt B TG R 5 o epone.
By £&hghgdiend HER! 10 cabbiNtoQfuefestrelagfi0irtual 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 Maobile 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 cail 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 Mbile nunbers by returning the

address of a network node designated for handling

| Mobile calls or nmessages, access t

Wﬁ\{é{o&}g?ékglnode becones possibke from any net 9ct/@'3§0051004534
Vi rtual Mobil e all ows text nessages addressed to
LD b dewbbnt Bk el Gnd BdbilE heMoARYs possible. Th
1“51% th%ﬁéﬁo@rﬁ.{%&% rtﬁg%lﬂﬂg 13\%0 sysl,ltems t0 date have been ©
fixed hamﬂsmérm thabrisioario emhlwihtsmmondmg musheurteatii mstpéﬂespemahsed
i ce cal [

netwod, SHPEERY g SIPP B AN ESE SrRldS SR R B8RS o b gansmited
over B&mERdReghond@ lindd td fiatd hohidai msur@modezﬁ\@adﬁﬁﬁxbﬁ%ﬁ@ﬁaﬁvely, text

PCT/GBZOOS/ 04534 3.1t short nes
messAging 10 LS IACRIORGEH OF PSS SRR 1 TP AIPRETD Hat alows the

mess&‘a%éb@&e%erwﬁsaﬁbﬁﬁdvaeémrk operator that wi shes to
enable this functionality nmust currently instal

s 5 B 858 0 O RO A D) bfions

InterRM G TV CBmlen'faﬁoeuah@tmlth massmédia indxhﬁ:ir ippedito dlegensrainmblic, some

nodem, t echni ques na |veI ssa
SMS PplIcRRRD £ BNEHS SRR Gkt 8} S A bR B el ot SMS Hosts
In ma‘.ﬁ?'cﬁ&s #iPnaVed RBvehaddidd éfQ\M%tlﬁ SMSEE&SaQﬁﬁﬁﬁni@ﬁire and a reduction
livered as a normal voice call. SMS Hosts are used

in qufabw of sgivire fparallensprsofin APV | 8%56 | WAZOAdNRAS FEFHIg Vb tiargg numbers of
mess ﬁm%g%&meéﬂg sonBiRhArkd 48n WougBYhd B&lGErs may have already been

socl ati1on mass nedia and their appeal to the
charggéneral public, sone SMs applications can generate
very high volunes of SM5 traffic between users and
As wBpdiesi®-p eﬂs@n't&fﬂ@nﬂle&aﬁ%eieﬁﬂﬁ rld 3@ edr8dfok Qrioritising certain host-
over |l oading of existin - based infrastructure and
origingtedetenfiie ¢von othientrefliad IPﬂ%FdolP raQst Rt erks Hierels no Jey e prigiise person-
o-pe%ﬂytra(fﬂns %%eroﬂgsrt-gﬁgﬂa@élscra&ﬁ@ Lﬁnﬁeﬁnde%dt@rtgﬁe sNOETREES & ‘i'maily pass
nessages bein arded by sonme networks even thoug
througgh ¢hesemel Smﬁmyls lsemenon forawmals ibbest traifiede g‘é@;ferﬁwltmpmon-to-mrson
tl_afﬁ?erson to-person traffic, there is presently no neans
prioritising certain host- 15 originated traffic
over other traffic. |Indeed, in nost networks there is

A maier ligaigation of Fradifipnal SMSHurE A0 suysbramenly sters s fopward delivery of
SMSh%P?@ﬁﬂﬁ{)r mflggedt ot 'sﬁechfﬂﬁgorﬁ' RCRatlRE E’ne@.éé%@ %to?ef element is in the

pass rough’”t he sane
sendertsrmectwoﬂconotpé)aIascmwrhostttwowkaﬂﬁlm uo thensendsere SM&G& in the many

neth&é oS dghdﬁ g@éﬁ afdfset i uhdv AR ﬁheljerﬂiatyai; é; Fhe sfagcewai'ting in any

B UPES T Vo vi-ng onl §SE°8
one @Mkkni. CIhw@fdie,dle lelaM@‘djn ofeciptéht’Siviint eisview,i thiis asdhitgeture is inappropriate
for U1, S3000 . L Lhe opect L1.CaULONS. e ol Abnddiong 1S58 % arthermore
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 becomning 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



sender's network not the receiver's network. There

are thousands of SMSCs in the many networks

wor | dwi de, and while a handset is unavail able there

qu‘% 7§ Message waiting in any one of thegy,, 320051004534
ore, at least froma gecipient's point 0 I ew,
this architecture is inappropriate for doing
B ik b GRALacl Iihd

comp@H RLMessaber ik HiRlaghid SipPidildd B SGRANRe Ml lentity will be o
differend oiypberfrom shat oﬁmenlg¢r sampefstaigehaernd uemermmy fiotdh racugnised by

net k..ot her. than oes L\e .
the re 3R Fite o ORE <l Yo B Mhson Bl bR Renly wiff i because voice
calls at‘éeloofsupﬂortw ah thel mmrmd.mm@mﬂe rod’ Oﬂﬁtuati&ﬁ( iwdfe current text

as data car t he

) d PDAs k of
messa%? 34?&% A dRpdpana *Hstalﬁ%ga*ﬁg Py &ﬂ&%eoqfﬁfgeﬁfge dfheibgs tyahandsets, one

for bubRER Hhd 6nd € hEBSHial Gdey ThAUPRA RE & ¥asil JTM toffOfwaRYSIR ¥ his personal
use is particularly disadvant age because a

numberde hjsibupiness gEoneglufag thegvazbing r4§30 there a0 Weyde Fyward text messages.
addressed to his nultiple devices can be conveniently
An aimeefethy erkstry imveatioglseto sdveisome of dicsem@blhs, pﬁfawlaﬂy in relation to
busi ne ers have poth,a nobile tel ephone_ and
“npmvglgt%epﬁwﬁl &Y ohSHVIcEs (95 el VERpRAEIt TeySaseR PR fopwarding gfryices may
bea MBI Blneli® o PreARINE shifRcritsiss & ﬁiﬁﬂé@
p%HZOOGI 056791 PCT/ GB2005/ 0045%;%0} %Q%gﬁ%om n%wéﬂt"r s entire
user s sagragticular, embrsimenie of shespratent fymtioneprprige @pﬁﬂlv trealisable and

econo?ﬁé Isélﬂﬁoﬂ ioo tnﬁa??ﬁ:l;%l‘%‘qc\ﬁi Lésﬁﬂfes Eﬁtxaet ?x'gﬁ{]gfe%}ft gﬁﬁg{%eénentauon of

text messpzn orwipdingen tgpasted by the recipient. Furthernore
a voice call to the |laptop nunber made in reply wll

Accoldtgl toPEEAUSRAVOF BR invaltoR &E@ BOroRHRP A" LRkl ions services
data card. Another exanple of a situation where

appargfyy feinuse e a mlag*éieﬁ%mpmp&t@gs aecevorkn athe qama@utsscompnsmg a
r
s BT B o350 g 00 AL T3t s o i

mfcrrﬂ"ahmugﬂ&qtkm mes|gsy Itcy t@o hesstage frartevamstesdlof shé rtmmemosanon register |

generé\}% rgl(l'esrll)onsa% B! \5'1? ﬁechted sub et 0&13@/{&%%% grﬁ%ﬁsxa getlérgé:é? %e%sﬁges wherein the
. message m&sopera%ﬂla i gﬁhﬂ'ﬁtetal‘iﬁodiﬁﬁﬁeﬁﬂontempeﬁ trdceipt bﬁa tcwting information

sol ve so t hese %robl ens, artlcul arly
fe‘l“e?téP%?P?gS fi’i‘-{f"ﬁo%‘l’ g P REFehieAmabils 'F’SFHB?“%%P’&@%EG associated
with the rrmﬂﬁguﬁ@ﬁﬁaﬂ&l ﬂe@dﬁst ﬂ%&g@@@de@éq& BQENRIA MEBISDN requested by
services may, be applied for the benefit of premum

the messpReCIendss thgt bﬁﬁsyowemyh e aphilei temipatedigxiopessageomdsto query the
L
e RO ot RES i RoRRE) Lkl PABAHSH Bl Minaion o

the textgueseagec sol ution to the many t echm cal obstacles
t hat - have prevented the inplenentation of text
AccordBzSRdRofher YRedi dT0hé MveRforPiete: is %Meélm&léceuﬁm&mom services
aspect of thé invention there is provided a
methqdelgé@ awhihiclesempngicams ingeeork, dppmethodcompisingmrogianiniag a home
locatl&?li)é I&éflt tﬁl ﬁﬁgﬁﬂuﬂl &@Jt&f) Qtfbsgte{)f"\%uhng tllﬁgm?a?iegrr%&ﬁést messages to a
message router mstcad 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



message nuter, and a hone | ocation register
progranmed to forward a sel ected subset of routing
i nformati on request nessages to the nessage router
i nstead of the home |ocation register generating
responses to the sel ected subset of routing

i nformati on request nmessageés, wherein the nessage

out i S ope t enerate nodi f.i.ed re
messago i ning BRgRms ool AR FRGTR B 0o L aton relating to
the intBRRA Agstimlioh bLtheat@ehethggubset, to recei ve a mobil e

term nated text nmessage associated wth the routing

Furthet rzlg {r-]srg%f' ®2 *ﬁgﬁﬁﬂﬁﬁi gg:gglptm%r %?(?%Xrﬁnelgaggl comé)uaer executable
mstmcnhxast; w"hmhaﬁmn doadbed dn Wi 4 tDthEerms lmpémblb & cauaat’me dompmbr to perform
s ter

the sblEs SRR FBLA Dy FTBP G PGP A {oh AT E hgompuier readable

medlmﬂlﬁzﬁlﬂiéefécdﬁéﬂ lﬂﬁba&dlpﬁf(ﬁ‘fnatlbﬂ 8ighalk trefreSaadi®e ofAER0ibve Gomputer
to anot her aspect of the invention there is provided
Progragl-t+ e| ecommuni cati ons services nethod for a nobile
t el econmruni cati ons network, the nethod conprising
Accorchnggp axamplg embbdiments|ofclat inyanticeghstes ptavided ranaledoramunications
el ect ed subset. of r nf or. t|on re
servicRABRGES 11 Withadhitele Bl EHioad R a ity the apparatus

may bk @F@‘Eﬂ)l@ﬁo FeREvS b esut@e nefoahitivg rE?i&@tQﬁés@@ettﬁaﬂl@&idressed to an HLR
ect ed subset of rOUtJn%g rmati on request

and wn&%l&@@@ asgoqwiedaee S&@ﬁ dnestaggngd taglgrys g destination

MSISIHESBARSRA bYRRE sEREL 1R i9hsBeialdi WY shiaf AHHRL ieﬁﬁmated message,
uest meSsage of the sel ected subset, receiving

therebmﬂptvelg the eppanatue th qusky theedbBRde da@snmealﬁbuemmﬂanmt@n relating

f.0 tion request nessage, deriving the
K”hegﬁa%kag?#gh | SDN request ed by the nessage sender

associ at e t il.e termpated text 5.
Accoryiiag 4 gem %ané%wmﬁ g thee Sy e Eviios IntergegipR fequgst message

(Send RSUBAI RSB 18 KHort 'Mé%a'é@)t @ preflrddly BYTdr-QardbdIBy the HLR to the
I nt ended destination of the text nessage. Further

apparagisgerctheseqiusiopers foy shomohtept diveid seraice dhgpbiesblpr ogr am
havi ng conputer executable instructions, which when
Accorllig g te gx-@iiplé emBodiMEhE L the ihSentpRraRém Sho@t@td&@agdﬁ]eehvery Status

r .to. perfaorm aboye net hod nd also to_a
messa%ﬁsaﬁtagp bﬁrfe@tagtﬁdﬁtyofaagﬁ {00 PR oG e Fusiemat for whom a

text diVEHiNT-IRUbMEbRCOr ded thereon information signals
representa |ve of the above conputer program

tn an HEEREYS Gt o ST aogRacBR e 85 tiHprteug Before eaching
an HILRD %Isﬁkhb):ﬁ bé a¢hidige udink inawABdhhiguéeiot separiing eihalBRAS messages of

net wor kK wherein the appar atus___may be ﬁ%erable to

differgng égregdn & $igpaliing) Trans rﬂ?ﬁtqt éﬁT?)ea%@a & SRVt thesbasis of
Transa%@igﬁ Q%%@ﬂltﬁc% asiddty nafded %&ﬁféehﬁﬁmﬁf‘o@§é@m%essage type,

e termnated short néssage and to derive t
Addregggfpen@t ptber characteristic. It is rarely possible to isolate the desued 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.



VBl SDN requested by the sender that is associated
wWith said nobile term nated nessage, thereby

all owi ng the apparatus to query the HLR to determ ne
delivery information relating to the intended
destination. According to gxanple enbodi nents of the
invention, the routing informtion request nessage

AccordiEE PPy SoRERTE detienyoHe™ AmPUTRdHa, B APl o reply

to a Seh® Roﬁﬂﬁfgslﬂf(ﬁﬁﬁﬂi&ﬂ%f Shér@MeEﬂaneQuéseﬂmMSI BREWHGRU Sbtaining
plicable. According to exanple enbodi nents of the

said Msﬁv@n@ from, the HiEper romkby Penvbieuting Information megsags, s
nmessage may al so be forwarded by the HLR to the
Accordappar atanspld embbddinsats afsthe mevestibo saidivMBlavaliceniay dievédyramically
vice is appl icable. In an alternative enbodi nent
createdig RPeEes may be i ntercepted by the apparatus
before reachlnggnan HLR. This may be achi eved using

Accordﬁ@rg)mm@phwirdn gy ofgbp invartiangsad il valusgmire b a@é‘@d from the
destmaﬁg:r FL?[S | e ngeace Z%Arg;}g@o ﬁ&%ﬂﬁ nﬁggtgl‘?gg ?ﬁi?)EmE&J)I{] tmessage by

applicafivan$ aaidppingCapaionl i ti es subsystem nunber, Mbile
Application Part (MAP) nessage type, Address type or

Accor(ﬁﬁg]ﬁ); t)&ﬂ?yk@ﬁg dibdi€ of e thoerkidh 8hid m@%%ﬁ'&n&%e created using a

I SO esired nessages conpletely by t'hese
dynamivelihamdigned bty vanai ni ng filtering can be done by the

apparatus which is preferably an SM5 Router. In an
“Accorddhd 86 N&hmyR 8BAHMERR ofS flcdinvegtrgtR Wré&% ﬁia!j/e'ﬁé &berable to

to the apparatus utili sing _nunmber por kl;
determge A TSPy CARER EleRt RIS L s BRSSPSR Sender, whether the
I‘GClplGEl? g&?%b@tﬁiu&% ol iR WISRASY Ha$ 28 BEKR NSt cdﬂﬁgﬁgd H&rfe%g and if so, to

etwork and wherein the HLR address o
determmwacﬁr@atch@taqsnsﬂ@e Oﬁﬂlettex,t thipsseges andeptioaddly alse g ehpgacteristics of

the recnﬁvenagu%?cir{p?lon?fg ddfnu QY%0F $he® @Egeédetoe%}apég r@ﬂétﬁ?r%e tsQi% mobile

Ytion S may eoera ore
terminatedaretsaRo mdlmulbla,fa:mdnﬁm mmohemoﬁ&mglly v yabe de@qat&m address of

the te#zt%mg anrpal:q{ qlqgl\llq%nlixég 6]\;,1\4 ?—Iﬁlgﬁlﬁ (ﬁ LAy nlﬁ% Sah.g)rml\@on relating to the

divertddndeRfin@ion Gind TRESAE) € . dcASE9 ralkicigt. LT studdpé aoieﬂhmlmmb Sechnical
ofthelnventlon said | Vsl aluerm be dypnam cal é{
and/or cpmmesdalispnyifesation, amae GPes HPBT BT Beed i bp pivented from being

divertdMEQGin AR 8uIRf int1Nge I0VER Thi Oir IBITA |H§!(§ﬁse‘n’ bR DBessages, or
created fromthe destination MsISDN nunber Teceived

Premiym Ratreregemetbilgdcpnignt nf or mat i on nessage by
application of a mapping function.
According to example embodiments of the invention the apparatus may be operable to store

message-waiting information in association with a desiination 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 example embodiments of the invention, where applicable the apparatus may be
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



Accordi ng to exanpl e enbodi nents of the invention
said I MSlI value may be created using a dynamcally
assi gned key val ue. According to exanpl e enbodi nents
of the invention the apparatus nmay be operable to
determ ne, taking account qf said destination MSI SDN
requested by the sender, ether the recipient
' corre nding.to t.his NS has .as_active divert
oterv G B4 PUYS TG I SRAHGT M RN Pogyery another
platforél@Iagice ibkitasfodhatiditasdt@dtwiERssaged. and optional |y
al so fromcharacteristics of the recipient's

ccor SR EREH P BGHEE o 09 b LRI PROHERSE o st

stored dliveer trifhetioRnddiof nsdsdoe-wadiingemfromaiong lugingod déginstivm MSISDN
dggtinati$n aﬂﬁresshgé the text nessage prior to

requested Oy Jiemgndes @S HCRCELdEY er mi ne del i very i nformati on
relating to the diverted destination and nmaking a

Accordieg it exapnpkt ¢rebptiments of theunhenben, ibe appardies maybe pperable to search
techni cal .and/or c rgl . ' Lkan

sorc {50 B0 o 0 £ SR APl R ASBAEL AL MOy, e e

inforn@tive fstsested bx drpdpparagabicexiterasliyde Over The Air (OTA)
handset configuration nessages, or Prem um Rate

. - bi | [
necon 1SS ARFRTIE s ASGRO 099 SRR & pepic o sorand
searchapdriafotpatiom wigy ®hashieesedeiongi t i ng i nformation in
association with a destination MSISDN requested by

Embo&i_g%nts 8 REShverdtidf 088 %%ll\lfﬂ@ﬁty QB cRlor BB cHPIRRAAF Service for text
addressed to said MSI S wer & not successf ul

messagiap ity be applied 4 gertails eI OV FTRIhITh A mat@mcanxr/fbﬂe@mgrovide a
higher i ugi?tgf\e@ Et%vi?g &S ﬁlogtqﬂflﬁglg gg%%’jl?lﬁlg’ %ﬁ&ﬁﬁ%}# gésﬁ&p( b6t H&gf@ry delay

sent the message. exa
and frexvienchi efelviisenyfatichipts. nvent i on, where applicable the
apparatus may be operable to store in association

It is al¥¥ pd¥siBled8Sd Wi B abMIo IRV ERUEBESSD Yo 4 RRI-BAPERR service whilst
the address currently configured as, a divert

drivingje yellielateshmawages san thop be deliysrediag a vpicp sl pdich cge be regpived and
- ] [ ' d, the divert address nmay be
preser%nl[lg%sl?gjé’/ ﬁﬂds—ffeedd{pﬁétg{u? y

set to e sane value as the said
~destinat.i on

I. SDN\ 7 otherw se rked as .
The inNagiar W FORY PoASERPLPY e ASHE Er Wk FRIGOHE 6 gl gpupanying
drawih &y, BER¥h FROtTBIencd RhbRNTKe Fhtires, ahe Yewtlicker t
information as and when required. According to

T B e

and/ or message-waiting information, using a _
Figured @gb il A ate bagriviss SBIWing siguaiatedipvsyin itecogmmnuhigations setyéces apparatus

acc:orgilelga Eocrrésgeecﬁw 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 fo 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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 The prgsanp Bvgntion & Prrget depigned Fy e

Accordi ng to exanpl e enbodi nents of the invention,
t he apparatus nay be operable to search stored
di vert information using a divert destination address
s th earch key, whether the information_j r
W@ﬁmf’ﬁgmalppar atus, or externﬁl l'y. According Fg%’g%%%sﬁgﬁ“
enbodi nents of the i nventio t he appar at us may be
operable to store_and search a|d|nf
an FER e P B HRTEE HBB0I TS (OPFPKE TRyelR) dieRfn of tox
me'ssag!:é ogom?era uRlikOFHet MtuaBdn kit Q0id6 tﬂéﬂh@ﬁjzeiheﬁd aBScaﬁé can be safely
ervice for text nmessaging to. f‘g\l pplied to certag
diverted; stithrtextsnessages Hieacessarkio gy HEQYScabRUH PR Fpegsase Dy message
provide a higher quality of service to its nost
'val uabl e custoners, particularl y in respect of
delivery del a and fr uenc Lvery aftenpt:

A key reagon 187 U6 15 URLitBATe AReGTEToRl a0 S gt e, F AR Byiar Over the
Air ((t)'?.éf m@%%%é%ﬁ hdrds@ chEXhritRnSREaE Rewe by Idim:rtwdh itd atdifferent handset.
driVving vehi cl e. Text messages can thg{é I
The JBRicaoRaschhagk thevaliss ofmragewHi & HCLEPo o e dBEISoRRyiaiy 1t is not

thereﬁreie;fsogaﬁlgq%ﬂlﬂg&gerﬁaﬁﬁgis SHty Sﬁsﬂ@@a&@h dhembhe invention

escri y way of exanple, with

reference to the acconpa dr a
Using 5 feadinnag SRS BosaL RO PRl KPs fropus Wnipafod isiacs do not pas
throuéi S’ EestindiSn AublcABAMEROYISE. kNBwdcaingial subsgHtfer toaming the
n a nmessage delivery systenm . and Fi gures 2 to 12 are
messaficajH anbeven pess Heougiyg PRIt R their fame prwork.
t el econmuni cati ons services apparatus according to
This FRERSHA ¥ n SNISOiLERAISMS hetwoek ihesesin b alevict @y tieyhoBidS@twork that

architectures can onl rocess,: ile nat e
oan a4 g 8lie ETGEIR OB AL TRERAD 00 hoTei Soiple fpREeE wplications such
as SID@ lﬁz{r&t L&hat F@Bﬁﬁre@?%@ﬁm‘g&ﬁ%&&eﬁﬁiﬁa@d leedaged fstcey issue in-
her networks do not pass through the hone' networ

addu@l\v@tne te messhgesSRETs thay Astdehvried; Ip gasurpthatalM T raessaege %ddmsed to
LORLeLaY Fa SHE o MasChot8s | E@%rh% peoau f th
suhscr? owcép‘% Eé%n% ﬁigggg%g%?\/sc Q?E%ﬁaltectures c,An es o e
conebﬂb@dmgﬁmlsmms‘aageuncondl tionally divert a voi ce
calt, however in traditional HLRs this divert
Top f&ﬁﬂ@fh O diverdiGNof 8@t dssdRX tthdBeSaGTpe Mt be determined ~ this-
006/ 056’%91 PCT/ GB2005/ 004534 8 An HLR nodi fltilatl 0
can drdy btrdensfibihe dieartipnmbigation. isimRlpmeRePY3t ARPAEASHY 10B) qlyhandles the
ver. xt messages. However, unlike the
mobli ik atoﬁmlggnsa%egl ce tel ephony where aII call s can be
safely diverted, with-text nessa%iégtggdlg‘%gfg%%c ssar hendset to

anoﬂ%?s Hdwever, messages could also be diverted to a laptop or PC if the dlverted number was

bagis.

a DataCard or it was the virtual number of a desktop PC, or zlternatively 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 IMSIL In a preferred
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5 A key reason for this is that there are different
cl asses of text nessages. In particular Over the Air
(OTA) nessages for handset configuration should never
be diverted to a different handset. The HLR_cannot
WRHENE™e class of message @ it never seesPW‘f‘é”i‘z‘]05"]0453’4
message itself. It is not therefore possible to
i reptbediemeint, ahis iMSIonlug iSMBatell bertlsd BMSSRdwterchy tospping the B number
tradit] . - d net architecture, nobile
éﬁ\‘hl‘&%ﬁ@g‘; \ﬁgsgﬁggi@dnw&f‘%ﬁomﬁ) t hrough the
destl natl on subscrl ber S home SMSC. I f the
d vher Béessddedielive pivs (RgpettiDeliserddatusyis¢dt from SMSC
nq(t even pass through any part of their home network. HLR)
ThPs means that in an SMBC based' SMS network there
I STHeupgeratus ackriowli¢igeh burkotireed 180 i gnotds dhese magek:i They we forwarded

t g’r &?’g;ﬁ t S n?g%@nnﬁséﬁ%ﬁ%ya@d@gf ; ef bi‘%g‘xeb%ndesirable

of f1asenl. wlhé’i& WLHPRI S@hldTedretud e génmesh@gé W&ﬁﬁ@gﬁﬁxgl the 8 number,
key issue in 15 adding value tg nessages bef ore they

ar‘@h%‘“ellnl fgd it thetfg numbef that isimevaileblenr messages
addressed to subscribers can be seen by the

»a (i APRoSard (Shert MigsdR (M il iSi sembfsis SMS%\MSGDHQQS
to all of the corresponding SRl _SM nessages.

Dxre&foﬁsa it @QI &l 5%@{%@ éﬂeeé:}hx%ﬂlsgé pé?ﬁ%gbtsl’y %?é/%&% 2 rgﬂx%r but novel

ype nust m ne can on
modnﬁmte:nr th stah@:d HIgR tfmmpghaht)am that the Hliptasrferwad theye massages to the
t i _
oopeRB2af Ban ASinelat e onh brish ey v o Gads B §crioed in

mord detaildi ver si on of text nmessages from one handset to
anot her. However, nessages could also be diverted to

. HLRforaRtdie chiignef the diverted nunber was a DataCard

or it was the virtual nunber of a desktop PC, or _
In 2 ptefered atribediment thel LB ds mliodaémi eql thabsubeeribiets who ang to benefit ffom an

SMSZEBS{R sm%%dl H m2a5 cl%)'s r t%gt 1N§§§?sg:ﬁ\ﬁ%t]ﬁ?f%rg 2"-.%{‘ be identified in

eferre

" somé ReisidgOFart df&hﬂtﬁstﬁt&d an;ga@bti)haﬁfoﬁﬁmQﬁ.ol | owi ng three

types of MAP nessages are delivered to the

The Rq{eg&sq?gﬂ"@ﬂ’ém‘”% I nformation for Short

ssage sent Cto HLR) The
aratus_responds to these nessages on behalf of th

ot e@?*\/ﬁ“h@fﬁb% tReAPeERIIESSbe e ‘Qéﬂr‘t‘rﬁéowé'&ét%@éwatmg that the
f ogub Uxb§ wear yapd hiviYe Sie %{Mg WdEMks of Service

t ransm ssi on rom t he SMSC. he response SO carries
anindivBpr. I n a preferred WO 2006/ 056791 9 r

PCT/ GB2005/ 004534 enbodi nent, this IMSI value is

< r Bateach BB _ShemShdBgRmd Repohi§ Mietipermstatub eneBsage rdoeived (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.

o 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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(the MSISDN in the SRI_SM into an IMSI format. MAP
Report Short Message Delivery Status

(Report SMDel i veryStatus, sent- fromSMSC to HLR) 5

ratus acknow edges but otherw se i [ &5$2005/004534

%ﬂgﬁs@gﬁgssages They are fgywarded by the HLR ‘?thst ead

of being processed by the HLR in order to avoid the
. rf%bfl QPG B rtitkeRo6® Wrbninm subscnbers to an
er?‘%’ﬁeoug% )?Poset ssage Mltl%;&usl 218 the B nunb
wltemmwerﬁfﬁ&eddrests in thetshrpe Gtwarkbwherely adére@namailabn @ddress of

'\{l\ﬁﬁ Eﬁ}qﬁilg Sca{rl o%ﬁq?aqt EME)fel rs}[f\{J ?&&g%fo?gﬁ}gg\@}gsstdges can be

tcﬁﬁ!eamnabyath!d&ppa&'aqas eftdicalibyingahé eabshbigribar datmcacotdutd remain on

oo e B0 BN 20

apparatus rather than acting on themin the usual
2. idsing fﬁmrsspttoni |t¢6hmatl¢so whers the aprieiey ISbIééCGdriogl%}Yem'hﬂe with the

[ I
S e SR ARSI 1 BB B . Some
whe fitéring majn edeidtdgedusiynbeacurricdMit [Bsewhere e tha ﬂg}alln'ng network so
froma class of service that i cI ud
e e mpiualia dr ot BEHS WP PP e Sy FL I drptiig e
subscription information. The HLR needs to provide
Once théepaodthivis mgeess ppihe SRI_S30 messagts, dirbeiionidfdhe, thirkéype of message,

e MF FEHESEL e nap e s R EY s B PRl o egpmiane, s

descrifed ib pEbliahd BAtme Appliddtios NGaW D 63/84936&5{&: wiiiclBesfareme is directed) to
indicator, For_ each SRI SM nessag g] g}
ensurerghplos MENPRYFT ATk ssfolt Y BEsatfe oVt Ho5% ot axeuldonot qibrrkise pass
throueh e APRRnLais) . the HLR shoul d check the above
Ouggl coator to- saee whet her the associ ated B nunber has
«® Divert indicator set, or has the necessary
Data%pg‘ss of 25 Service. If it has then the HLR nust
The aﬁ?rm daaidﬁ@nmsstagewmoh tche bap;aﬁcchthﬁsAppaeqas Messge GWaiting Data

e availahility or status.of the su rib Th
WY ol SR of aBebeRe<S Sb iRt AingTed WG, AORRFR § et diverting
systenBﬁeﬁéJcﬁ»M@ﬁll 12¥RE Wl Alguised, FBS SR GRS HELRI Malr etedint te Tabﬁh:ﬁMS For the

Router. O her techniques 30 Alternative nethods of

purposes &g ifeltpvieg despEptioRethrRs pddigEset FHEYYWrarrive at the
appar atus incl ude
»  the SMSC address from which an MT message is sent

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

e 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 fecords an entry in two situations—

1. Eexly 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.



WD 2006/ 056791 PCT/ GB2005/ 004534 10 1. Using nunber
portability mechanisns. By porting out' pren um
subscribers to an alternative HLR address in the
tmork where said address is actual
WG, gggﬂ the apparatus, (jt can be arrangedgﬁﬁﬂ?ymmsn
t he speC|aI processi ng of certain nessages can be

The HER enir§ fecBts tRYC hiRbERRARAHUSE eqipilett aatd}esayus RoriaBy smtcS but in
subscfii ber data record to remain on its origin
%MMyfor this C

this inpeRionChisesannsless b dhet spatatir eldteét)msaafd@aeﬁeatnérb§
numb%o the HLR 2. Using interception techni ques, where
'he apparatus is placed | agically in-line with the

HLR, so that it can filter ﬁ@ EIr ess.sel ect ed
Cn““i?@ésages before they reach |#éS

pre=fTitering may advant agepusly be carried out
+44 7R00s0bEY € i n t he si gnal | i ng| A3 WIBKES sﬂcppatahmaddﬂm +39 234567

rat-us Hnac Rot nood..t+ a0 trancenar an

a X ha
TS T lU I U.IIQ'JU.I Clllly \JC!.I I_y LIIC

entire HLR si ggﬁlég B RAFD ﬁa@le@%&ﬁg&@ﬁ&?ppar atus has

access to the messages direction of the third
type of rressage to the .a arat us

5 MEMMT%WS&W ?HQGFF & m@w MERSUHAY

techni que, as described in published Patent
= Afpdly dahjr@nw}k&ne tMOHDB/ 049akgis totam BRI SM rferf dreeficruniber from the

SN bl G B R T 0 ot
t iHeCipgitatub ot requedivdd Bknuadber| recordibg st @ rﬁihrba::bnﬂ the ongmatmg

The. appar at us tain abl e, cal |, e

t ﬁM hiderRed E%é@%ﬁau%ﬁ%té ﬂﬂn‘tﬂtaﬁh ﬂ‘fymﬁ? n‘t‘gglte Sigititing SMSC
10 ét%re%&ﬁ'n@ﬁ@liﬁ théh thb SMICAddadss fsldedd tﬁlﬁxd/\ﬂxﬁd‘ﬁmgm%ﬁrd

HLR n-a text d| verting. system however -both tables

. E), UI r %g]ere }!-IBRt II'?Bg o'flx gqag gﬁle _fSkvflf&h%e C number from the

fe purposes of t OW n
d eﬁﬁhﬁnm lncmcatlt:@ tiese thedd maadess isaaveilabéd, dutitien Mubsmhmt MTfwdSM

C addr ess, from whi ch e sent the
S OrEn, et 16 T Xt miibes s db Bnif Eik sty i greated or
t Rpdsd @i e lpgeateior thd hauéstaduBbamberhécofiing theN® number and the
actual S address to which _deliver

tte
15 WO EgnE SMYorlért TP e It r‘g’étﬁ‘eé‘t}’d eYiffg but the
S RRBinfh S E 0SS Wob fot pF&yentHh s MIAR théﬂothe SMSONREMRENE Gdded to. > the

in function, and records an entry in two situations
2ex1§tm£a¢qr9 failure, when an SRI_SMis received for a

Crmunber—thgt—T s~ knowT to Qe —absent 2. Late T arTUure,

B nudben | nf or tEad mingber Report | SWisEhddress ¥istSt at us nessage
that a '

+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

20  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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delivery attenpt to a C nunber was unsuccessful. WO
2006/ 056791 PCT/ GB2005/ 004534 11 The HLR entry
records the C nunber and a l|ist of equi pnent
§8 (normally SMSCs but in this inve
w@%ﬁsxﬁ?@o be the apparatus address) that havgéié@%%&g)ﬂ&ss“
SRI_SMfor this C nunber. C nunber SMSC address |ist
s 9 %%&@Elﬁfa@&iﬁr Gmber) 1R if th
2%%@3%?9%19 Aiert pidike 10 om, O exanpl e entnri/th)T D ifther s
A@pa'dahmlsc MBratesbMAV D detartalsle dhat (hgei Bt insolvmre bt thy apperatus should
rly |
Bt SREMSP g e e fag DR Sl E RS B B
i nﬂiefea;hbmg neveabe trfvec Gamomdrecord withltlesame B mbﬂrs:l @dgen 1.)
a newrecord is created in the apparatus for the

« T ROBESHER] 1%0%% apﬁa?aﬁ@sr dpa tﬁ‘ﬁox@ :ﬂ"dﬂﬁlﬁé a (W?@ an AlertSC

origrnating SMsC, record for th gueste

nuwtsmge)ahemédlscr@msﬁmy rmsprdSt lnéhmnpgxaﬁ’étMH@D pedable that Bave C in

not
Gl 2, AL b Sl 50 SV ARG A MBS s o
thayrtbesqnnmm:tgzneaaa@sato_@mmdmg@ 1@urhgrvinghe Sammiecdté

apparatus, indicating that the C nunber is avail abl e,

-_b#‘e &Bﬁ%e%s eﬁém erdg{ byehsMopAahi mas Yo #hETRR iB¥rms the SMS

appar at s to nunber fails. In this case a
r 8ooted of an gacrbraﬁaéureoiue to psaneechii Gy thﬂ’eafh?!ﬁ@[r igmpgle fop ppdated in the

the r di rﬂﬂdﬂa

t %pai hﬁ 5’; gﬁ%ﬁ%ﬁ&’ a r@egloérolg For £C ¢ same as B

r efneakiveetiviy aaum)end tHerSAERIY adkesses) tb@tthavmtternpted to send to B, Other

or| |nat|ng SVBC. |s not yet present in its list, then :

HFROSH!Y added to the existing record. B

nunber C nunber SMSC address list +44 701 290090 +44 C

7Iﬁ@9m©9cmess@ £0869BISCr ZoadBessl torFhisesuscespiylyrdeliyigred by the

¢ SErL A BB Rkl SHo AL MWD P b ) WO i cotumn 1,

wakid mgAleaSOeo 289 SHSCs wéee than X kataradigied in Bs ey st then delete

0 eratlon of this novel solution is that tw nessage
‘tables are wused; the normal one in the HLR

whi ch oper at es unchanged using the actual delivery
UnlikeutspHLR MWD mechanism, the apparatus MWD mechanism never returns ‘absent

subscriber’ to an SMSC as a result of having an entry in the apparatus MWD table. Only the

HLR can generate such ‘early failures’. Absent subscriber, or other failures are only returned to

the SMSC as a result of an actual delivery failure, or a corresponding indication from the HLR.

System Operation | ‘

The normal signalling flow for MT messages, énd 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 rthe sender, and C is the
number to which a delivery attempt is to be made. B may therefore be ‘diverted’ to C. I 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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tried (C), and an additional one in the apparatus,
whi ch operates using both B and C. Additional details
of a preferred enbodi nent of this aspect of the
solution areas foll ows WO 2006/ 056791
WOSBYSEPB05/ 004534 12 |f Bighanges any di verl OB2005/004554
settings (i.e. on, off or to a different nunber) then
with thd réufiap Gnfosmation’ REaha messidee ApSMEQL sheMiBndatie madshgs to the
~that has B in colu 1, the apparatus should inform
dﬁsuﬂ%@?@%@{“@)‘ecﬁ’é’%@%%ﬂ B hpssage to retry the
out st andi ng nessages to B. B (There shoul d never be
With SMS Dikaty areghipcdfidenti HRR! fowseimg Bechoigheris | ysed dbuemeble the

: NLE th LR i.nforns. th tu C.
S Ky dp PigioBa s OO e BRRRRR! | ud WeSepdes wre then
applieil befolt@hemassagaanye bacodds i n the apparatus MAD data

table that have Cin colum 2, then the apparatus
Figure D Qi hOEREALd AGw BBRE DVt "IhaNhR HIR ReciNBSHRGAHAERI SM

retry the outStanding messages to correspondi ng B _
messagaiaitidras complhted seedit cheskoamdl/ ormunberpastability gheglsageording to network

cont b B b APl I whco

not SMEivat drsangeivefentClasshefiSavicens pyovisongd der the Bipwtaberd If SMS

. In the apparatus table, |jsti ' um_1, .
Diver, . 4} BRI R i LR oy S5 S5 i civery
signal@sfléel i ve) and the SMSC address(es) that have

attenpted to send to B. Oher data structures are

sible. . .l
s 35P b A bgEaRS LA SUPGYrattisase e s
to thet3MH Roer.apPar SVISSR ety checks vdekher rolitfDs tagtives eftiar bynlooking in

sorss§3beba TR bR TRe By R0 o B R e g o
then repleR 16 ehe BRI _SM)i giviaptisyowraddrése dshke MIR MaB:ss, which instructs the

svis T A SRR R Y S ACHES S i

IMSL Akt @NMYpdiRt thé SMEPRAEL N SndWDid &dvdrehineGht YinklhdestidiotlaBRiress for
can generate such _early failu

3 ) res' . Absent )
the mxshase FiRsRine PERTIBHIEDY OF 4101 e APk b5 ISirmilied opesthe grossage tself
has bbdE exaiRfe@SrPoveastld thef difflcdG! Rl SUIB! R¥BErY pdndtaiddl S alias IMST,

or

a corresponding indication fromthe HLR  System
prefer@ply bamiappingike Bovmher @IGRBND inte ap [Ya fosmaty frud ysss tifein the reply.
nd [ Jj ww for MI nmessages with SMS
Alte tl&%??%%@?@%?“’%%% {ﬂ%sg&mééscri bed. Signalling
functions of the paratus are inplemented . 2

Whergihe SHS &%@rerﬁ?ei?egfﬁ M tudSpdmaqsgaee RE )V BN 216 ?"eﬁ‘lrJ 8 divet sumber
has bR AG LULLLNY enkBled} Sndlth&ERaRabterdsBes 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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this description, Bis the destination nunber
originally requested by the sender, and Cis the
nunber to which a delivery attenpt is to be nade. B
may therefore be "diverted to C. If no di i
w%giép/\olsés:mt hen Cis the same,gs B and the tm%%’bm(’%sm“s‘
desi gnators may be used interchangeably. Figure 1
N T ) 068 HERL evSh WYL MLkl o (1R the destinati
Pﬂ"“‘%g’%%é‘é,%‘?‘gﬂ’e gongl%%/ceér @%’%ﬁ%’ eé%ﬁ %fie}gs age to. ¢ Gestimation
numbétas tirfaitlyamatilaflecar8VBGesim o teerFIGRIs Splynibs SMfeRower preferably
t he HL whi.ch responds WO 2006/ 056791 13
compmw1@§55§%%§4 with the routing information for

t hat nessage. The SMSC then sends the nessage to the- '
The Si¥ESsRowtert haprlenBah thmBRl SMeand die MA Fariaidhiyldargeagento, that it can send

WL SR | 1640/ 16518 M b RrehPA NP RAHIRS the M |
the cot“(g%thrﬁ?p(%%esit}sg%ésg t('*c;ffg;}ga Ihg r?he . SMB oJ:ter(s to es?age
Waitihg) Datac@@WD)hfer rizited messagisn alhe gignelding gesssagrHowgi peMT failure

settings are.then_ 5. | i bef ore the nessages are
- modeg M?Sgﬁfrwﬁ%?fs dfcgﬁ%%lot ie message flow for SMS -

Divert. Wen the HLR receives the initial. SRI_SM ..
With refgsaegdo Himirhashewaishge walting Benbaniehas RW SgHFFB7Fd, shTrag how it is

biokd BN &N i 0 H¥h on, B, has a divert active t
"é’:iea%al\ﬁgﬁe ll%l%g%r 22? %th g:hglsré%%? %kie%é‘%%etor?’er "del fvery o0
destinafop€@r Hotteed, Clihempbrilyonkeilaple (hetswaiched offinot SVS
Divert (or an equivalent Cass of Service) is
1 PEPYsEhRREE {sQlot biflable AT HILR fse@MOmddRadd walfidg ddfa MOWD) entry
provisioned then the HLR handl es the nmessage with the
ndomdebtir@ation Colivith the) messigg qaEin; ap her IM{Roper-SVS D ver t
is provisioned for the destination subscriber then :
- 21 hgnddlRe fsp IvRb A8y td€ivésRhe SI_SM Riehat SHhfsatRoithetr C isTdbeent, it sets a
SM5 Rout er checks whether a divert is.actjve,. eLther
by MIBR RIS CoinB Wit s JReSSASE GUTESR At SFEDHITE DUSC ofareports the

Ol RHHEE XMXE RNeS¥it@ERal Storage device. The SVB
Router 15 then replies-to the SRI_SM giving its own

addr e the VLR address, which i . S
S oS Hamet PP TS B Bl RvRY e Rt R beryStarus
r &by fiofn AiGEwIeagHE L it Gnpathaibat de HER Ifbdlardshihis nassage to the
this point the SM5 Router. is unazﬁl e to determ ﬁ% h{lﬁ uld set
f i TP Reutari BT G0 A9H0TES 1 @5 OTRA e DRARE JRCTWISE e Hifghouic se
PEYHRITS Db | dhi¥h Houll BH MEbtect aMlitePidtivelyethe G1IER Bould e configured to
once the nessage itself has been exam ngg

ol

ort
used OF /¥

To )
ovienare the RaposSMDelivarybtalys mesrass it ReuYHd fes isssiadiesplution.
alias IMsl, 20 preferably by mappi ng the B nunber '
4 MAInPivhe ididrotha IURMBteifeo mapdateand iuses atdilablei n the
reply. Alternative |IMSI constructions are possible.

N e | B3 PEICent! t
Sai O T SRARp 1 S D 8 S Sonds 4 MR RTAGBE R0 Cnti) message to
angle SMRsuterihdiyatagaldt €43 axaildblehe characteri stics of
the short nessage permt a divert

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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to be used, then the SVM5 Router perforns the mapping
fromdestination B to the diverted 25 destination C,
and sends an SRI_SMfor Cto the HLR |If divert is
|ve or not pernissible for this nes§¢lg
WQW&“ 'Rout er does not perform the mappi ng rglrsr%&]%}ﬁﬂsu
destination B to the diverted destination C, and
Omer'fﬂﬁrﬁﬂ%d%@rm%eﬁrdeﬁﬂvaﬁw for Bto the HR If the
reply fromthe HLR indicates that the sel ected
This 1§iel$dstrﬁnﬁﬁllﬁri*"1glﬁ'eadl alinl #hibd @ﬁﬁmoﬂh&h&lﬁdﬁ)hﬁ @ttive, but the diverted
orwards the nes tao the rres g
desvnaalegtlﬁntgfelpalﬁHIY3enwﬁ%e% (8; SPliTsd g 9 3&2*6 SMS BRuter dnforms  the

origind¥nb SMBU thethe SMtRESS 1Y &ﬂwbﬂ’ab‘ié‘l endSNBSRBT Rbres tﬂa@ﬁbsﬁégb S

is preferably replicated in the subsequent SR

The sSEUES oS Rlach b Bt 1338 Ll88le QhobBSiWhe detivered o the

originai ot ltisk dieerted cteetmmm dhé SWES Rowtt:t thegefore visstks thet dveilddiiRy of the

. ._1.ndi cal.es the i on er i c ent |
origing] {silinn) oF B trIGHE GRS o 2ratebe et Bec A R alerts he
originati® SRBQ, esrmcmrtﬁézea@h{pys toeéamberelﬁe méskdpet hi s
requirement. The SMS Router handles both the SRI_SM
R d .
L oA 508 W ERLOAIMIRAP 00 af il sy S0e Beverd
faestimtionBe system al so handl es the Message Wiiting
Data (MAD) for diverted nessages. The signalling
2. MRRSAIS ROL@WEneb 8 MW B hiiE Gor oﬁﬁ‘%&né Bflssages for B

nessage maltlng are descri bed be Wth-reference

5. dlewt g%%é@?ssa%%vrf@iﬁ%eﬁe L 5 o

failure rmde The. ori gi nal nessage destl nation, B,
4. hifiso theuliheeiMS Rotifey sentlpan A€t fedk o rﬂmappmpﬁatelﬂdMer , C
is tenporarily unavailable (e.g. switched off). 1. If

5, OERd dMSE QA thed 18 ridehd ¥ @icbabt € then the HLR sets a
message waiting data (MAD) entry for destination C

D,very\aga@um@d MRaSA4RaRE 9in as the SM5 Router. 2. \Wen
the SMS5 Router receives the SRI _SM Resul-'t indicating

This i Hatst@eil sinaPigeret 5. It tietsiuee mddE) tetdiyert ds aBiws, thlat theediverted

nessage origin as t 0|g|nt| orts

destinglin BRI SORGIANE (SEREA R BoaBhor sy SMS Fouigh dnforms the
originavd SRESE &Hat B8 IdEANEBor e uhAlialikiE, 20€ the TMSW stoRS Seth&age.
t he ReportSMDel i verySt at us apart from acknow edgi ng

The n}%sgg%glg{vslgl ggcﬁr%%tés%o %le% H’l%n %‘lﬁ we% &i‘S tn%mﬁ} ﬁ%stl.mtlon 1s not
availabis. NOigTedhbscrilee abae acthhes whaie dl‘hﬁ: kﬁaﬂl V\Dﬂiedmsshge BMIId now be
dcilveﬁegdp aha\g%l cn ut{ﬁaélggt I g%ﬁse ﬁtoﬁter tex%%or}gtchecils ¥het zpv%ﬂabliﬁy of the
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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20 ignore the ReportSMDeliveryStatus nessage, but
that would be a |less flexible solution. 4. Sone tine
| ater, the HLR receives an update - Cis now
. 5. The HLR checks its MAD t abl e,
W‘gﬁ{%ﬁ&%’% 'sc (alert Service {gntre) message tgé”iq[g}iliﬁ(%g}a@t‘s34
Router indicating that Cis available. 6. The SM5
1. ?ﬁé’gf%? 150&'3 \}é&dci)ﬁtrB £ Qo 12618/ s0itheSSNMIR dubde IsBnpl A Rakits for any
in |s exanp e) 25 one entry. It maps C back
thothBy acied Iooks up the appropriate SMSC address(es).
7. The SMS Router then sends an alert for B to the
7. SINBGLeX is m&@@@gaﬁﬁmm PCT/ GB2005/ 004534 15 O her
failure nodes: Divert deactivated This i s illustrated

d &%ﬁ%ﬁf‘ﬁ%‘f? GO L Wﬁé@%ﬁ‘ﬁ‘o@*ﬂ e ity
b, Thorois e e S RAHEL P SOBER 561 S BYRPBBS | nat i on i s

unavai |l abl e, and the SM5C stores the nmessage. 5 The
5. IEfishEd the SM$Routetesandsianatessfot Baé thedprepriate Cressage
shoul d now be delivered to the original, not the

6. ?%‘é%%{;/%(?f}ggﬁﬁgﬁ@}gs%th&%ssﬁﬁ Rout er ther ef ore checks

of the original destination. If the

ori gi nal, destlnatlo I th tel oy
1 the st dHARIODPREHCRTR(C NS, VI, KR Flith PR, Y (¢ “Divert
activatb@ARhibYEire LB pdrtymed For the ndv @iveit destihation, Deact i vat ed,

so any outstandi ng nessages shoul d now be delivered

If the eixg%'f ées{agzﬁm‘é ﬂl{] ngtt aﬁ%la%le%vhc-ln—qge c'ﬁ'é@ B%H @ﬁeﬂﬁ%ﬁﬁ shierMIR simply

I'Ng nmessages any exi st
waits foh @1y fultRer@MRorRout er asks the HLR if B is available 4.
If so then the SM5S Router sends an alert for B to the

Early ¥aii@pdiveiacivband & pethen&iBCutdveilatilei es to r esend
t he- nessage 15 Di vert deactivated, then activate
This i¥hillsstiagedi inl Gigtreab.eth fhis Fikyes @cge, i dIRETS IS 4PUVG é*ut the diverted

destm%gogjtlﬁ Ht he d'tiére favhifipf C(E' Vﬁvalp&‘hurﬁlfb?)bd'fﬁé%éﬁgge can therefore never

enpor ar i Bl y unaval le (e.g, swtched
be del@\fef*éd. toTthe dﬁl\i&ed?deﬂtmanqnnf'ﬁhme&daees 2% thgrafone] delivarges though the

dlvertsvtrqgrx { %fezﬁgetﬁé ngtﬁlgi%%céuﬁ"aﬁ%}{a he §’Dn?e[?{j D%)Q&ib%ys%e subscriber,

nessage oW I'n e previous
receivifChiRilzes Sintpeftedlo) Isaled tbaitdmdmexs owt giorkahg as expected. They can

destination is not, 20 avail abl e. ‘hge subslirkhber t
then cleakilyat &igert FigHES av%qnfa"éa’éﬂ’?mﬁfs S9X gV Qi
be
1. Cis permanently unavailable (¢.g. the number is mvalid) A

2. The SMS Router attempts to deliver the message to the original destination, B

1f 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.



delivered to the diverted destination. The SM5 Router
therefore checks the availability of the diverted
destination. If the diverted destination is avail able
wo heeoiches SMS Router alerts the origi nati ngPGSVBB2005/004534

which then attenpts to reddfiver the nessage. WD
2006/ 056791 PCT/ GB2005/ 004534 16 1. The dlvert

If B isomaciiabla thed thedd R Bd the SIS Bowen et wt Mo¥D B Jfids the same a5 B)
Router sinply waits for any further action 2. The

1. d*f?{@aﬂuertﬁ,@etwé/ﬁideﬂeﬁgmr&eazes ZihgleBEAB BRout er  checks
the MAD table for outstanding nessages for B 5 4. If

a he gthe HHRif Cis
z'agg?ﬁg'élsan[ﬁ.m:‘hfle @ﬁn Sq{gi/g\% Suter sends an al ert
for Bto the ap roprlate SNEC he SMSC t} ﬁ tries
3.t Bhe BMSRPutershariss Sis JEWID) tablg dor fuiptangling iessages 1OF
changes fromC to D while the divert is active then
5 4.1 frany Bkivehén thaSMY/Rbee foactdsdhsalat © th sgpromietoivMsd,
for the new divert destination, D. 10 If the divert

?%M{%Ed‘ﬂ%‘hh%s {b%seﬁé{ﬁ{érﬁ‘é%lsaege\men the divert is

en the SI\/IS Router sinply waits for any
Earlyp]gq}llt,rge éir‘]%i% I3 Bive d e'r:l?ﬂolrb‘ﬁ@ un@y Yifible, dleltRtitRRd C

unaval e This is illustrated in Figure
This ﬁs iuBrddd $n FaltdiR ehﬁﬂﬁkﬁ failube mdids etht diwertaist ine@ivepbiat the original

he diverted ~destination is
destn(agolg is |t¢mmrp.r@1ynw@}aja e %Egggg?fg ll‘ﬁq:.éﬁagl#%@er informs the
10 ongmfﬁuéf EvisEAn RS IE YRR & drdvdilBletindehd SMSAemkdshd meddage.

messages are therefore dellvered as though the

divert was i.nactjve - he or| ; :
The sppgsribgpghen aetivates (e g}vege .ﬂf':ésaé SC d rg) Sohd Baiver to théa diverted

recel
destitBS S QTS SMREXRES et e checka ey dvaithbilitabf thiedasretted éemmtlon If the

~ working as expected. The th
divertivininen is HSavi R B 0T AL Gl easEo ThieD digpesemets to
rcdei%%ehﬁﬁs ggobl emis. 1. Cs permanently unavai l-abl-e

nunber is invalid) 20 2. The SMS Router
atterﬁts 1o de i,ver the nessage to the original

15 19 ekheidhee i A lvBedlf B is not available, then the
followi ng scenario applies. Early Failure, d|v
2i rEtet9NE Rantgr Secksrthe |t§b1efﬁ>avaﬁ5‘|a%%m%§%%3t or
received for B This is illustrated in Figure 7. In

3t higSpf @lid & HOSIAS Hoer Bikveid HLR if Disawaiteble but the
origi'hal destination is tenporarily unavail abl e

4(. %% th%#the gﬁg R} sendih PR &e dpBlophEE sMIC
5. The SMSC then tries to resend the message

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

or permanently unavailable are followed.

Late Failare, 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
25 SMS Router informs the HLR and SMSC of the faiture. 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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25 originating SMSC that the destination is
unavail abl e, and the SMSC stores the nessage. |If the
ori ginal destination becones avail able then the SVS
WRWe/er7Hl erts the SMSC and the. SMSC at t enPEEGBW05/004534
redel i ver the nessage. WO 2$06/ 056791
PCT/ GB2005/ 004534 17 If B is unavail able then the
2. Hlewares thedeligpm Gty both set MAD for.B. (Cis the
same as B). 1. The divert is inactive and the HLR
3. r FhebVEsRa@aneraldéds 4n dnoy {6 BPto thheWDRends an Al ert SC
for Bto the SM5 Router 3. The SMS Router checks the
4. VMR $ra8 1R ufeP nsittsShARER ROHIREHATE BillR anB 1R Fiturk feadhy

exli st then the SM5 Router forwards the alert to the

r Late S hen_tries . .t.o
5. 1 88 Sy BTy BesVSE a7 VG Colre Pl dorirg ason
tenporarily unavailable, divert activated This is
6. i Tha BB Etsentisithe Kep}:gctﬂmhvctrvﬁtﬁm oribhio| the BMISdater t he
divert is inactive; but the original destination is

7. BRSNS Riduer HORYHdad Rt §tBerthiseS PhdrGhRER @B MDdiRerSMatus
Router informs the 10 originating SMSC that the

ation isSyun d
The ng@i‘%%“g%f. e tlh e & S‘igtegl% ésrtlaa[llfléllsc¥°|E \Iflhg(t?’z%sﬁﬁel f §/°énr1$a 5 the MSC
informb iige msm&ar Sht‘hﬂdldelh\rwwfaﬁﬂed Ehis\easuees tha the LRI nsmfdr@df the failure
destinati TheS Router therefore ch
and hag 55 ORERY fPHYFe FRsqre! o T S S PR TG MWD table.
diverted destination is available then the SVM5 Router
After the ®epertSMBeBWBES tatwhisabreivied droat the iFpSC then apeersions eych as an alert

ror  gulfs BT RER et REL e SRR rocsmges

exi st then the SM5 Router asks the
Late%l&r?fDlgrtgna %g%él able 4. If so then the SM5 Router

~ This 1§ Qﬂlgs%‘a%ﬁ ial Bktref @ 1B i Hihe: ARREODE Bt BMAGetive-and NBe original

Cthen trres to resend the nessage 20 If the HLR

destmatmcﬂppsarﬂodse aypidablg. | Bpyyever, H‘@ﬁﬁ%sﬁ@f?;ﬁ‘leb\’ﬂfb frils g glggimation SIM is
full). ThO ¥kl 10 {Htéﬁﬁfﬂa%gﬁm@%@mﬂ@mﬁe f@frer mnently

unavai | e are Late Failure, di vert Acti ve

Thi |1 trat | t hj f
If the Fga 15 PREE e SV Pl i MR he St et pEcfprms fhe same

'actlonéﬁﬁ@éssfolf 0 iR hed¥didudBliRee HOWEVEr, the message

delivery fails (e.g. destination SIMis full). The
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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25 SMS Router infornms the HLR and SMSC of the
failure. The SM5 Router waits for the SMSC to
confirmthe failure, and is then ready to receive any
wabk®shsm7ar changes in divert status. 1. The HLFRGB2005/004534
reports C to be avail able W) 2006/ 056791
PCT/ GB2005/ 004534 18'. 2. However, the delivery to
MO Diyersipn:cLate FrilureslisertAtise adds an entry for B to the

te t.he HLR
This S0 SadeieE 18 B0 PR BRI PE O EEdbietvE and e Hireports the
divert&0dss@iatibh hO rviElabloe HSMS@rOﬂme Hﬂﬁfe@efaily .9y Sl fully. eTRYSMS Router,

the failure reason 5 6. The B?g/gc @‘e ds .t he
as for pashbfilegopirvads (g mesyagerte e NEeC iy tg‘iv@‘%ﬂtdéﬁwn‘mm@’hen the
sMsCEEMeBRUt &livaskmewredgesifpatRRepndw&l. | gnores the
Report SMDel | verySt atus The SMS Router sends the

preveﬁ?ﬁapﬁﬁlﬁlva%kdnvggﬁt atus for C (3) to the HLR as soon
the MSC inforns the SMS Router of the deliver

Ina preé¢¢q9r6érlboﬂﬁn§1t@ﬁ§§§?g§§ e eRly [diverteg pnges theysystemoptetarts chaining of
divertd Eét%égnernulﬁf]&' Hﬁﬁ&eﬁsh?}ngﬁa{cﬁfctvecf By bﬂd? dkﬁ@ﬁ%%rl Eetﬁ}ﬁg for the B

en correctly add an entry for
nwanolf AfetFe pumbgs hRepdiverSMe ¢ disiereat Guumbersther s swsianfprezfmbly does

not cl{ Elg @Mf@r HHIER AR 81291% B85 n ?thse%‘ ﬁe@léi?ggf bs \J rw&ﬂ&) open the

I'vert being deactivat e are an
possihﬂitgvf bmssi yC dat dlvléried hﬂCb 10 Efmhmwna]itiﬂ pmesﬂ:ﬂh Itoshanﬂle this in other
trated JSfaI|UI‘e
ways, i S pP B 5 P HR e At ol e e Yot e o Sieh dverts
on anp@feandssage Grahanissien.| abl e. However, the nessage
delivery fails (e.g. destination SIMis 15 full).

Tt is a%g ??m t%%fu,{ £ Eurhiglflg LiBsel BR iR @ aM3Ge @is g? dlvert >1/ndlcator 80

ure ert 1s inactive andthe Ive
that aﬁér iBisf s, |ogher &tj@ipmehieran tshlectBNIy Rovne furfser digersions heorder to avoid
loops S Caclgsl ons for B as for Cin the previous failure
P 855 PHSs\s Routers are al so available in the MO
path, i.e. between the originating MSC and the MO
Other giegrseofondiGBE 2 diyeepd BISHBETATY BOSSIDER f unct i onal ity for
originated traffic formthe network's own 20
Configutadienjapd managempit ef f ecti vel y i npl ement ed t here.

This will reduyce the overall [1in
Diverp3eftiigs &%B%ﬂ;?@arefi&ymwﬂm s TR | AT figple text
messaghs dubieaMDINERIT, SN I® &hidibeloro @fshorn@de. &rshlﬂib[tadhﬁﬂ code could be
traffic, there is no option but to inplenen

for exgmpls thy Wq qlilogw@deabxétqch {ogcpst%qr qa[z@r\@lcerﬁggﬁSSMS configuration
enablé%rch&bxﬂé‘fts edcay gé)tthEE %ed?@és"éﬁﬁﬁ‘l? an®eREE fal Q@rtﬁne) ofiay.

Diversion: Early Failure, divert Act |
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
HIR 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 munber 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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25 This is illustrated in Figure 11. In this failure

node the divert is active, but the diverted

destination is unavailable (e.g. switched off). The

woMBsRatier forwards the nmessage to the SNVEECWGBENOS/HES34

original destination. Wen?fhe SMSC attenpts

redelivery, the MI signalling paths are followed. WO
held opap GX G5B YDA fEETHREFGESs bS8 Protacyl infgrfape.\pepisiably: usingraprotocol
suchaggblA‘#e divert Active This is illustrated in Figure

In this failure node the divert |s active and the

orts the d destinati hl e
The dfy5ied, ERAndcha R EFGORAT & AT DGy (FH) SV Y s gppliction
preferiMEIREKs th@SorfiRre@akiveyt dedtinatibrefor frﬂfd‘l‘@ﬁa%scriri’b@t FBR% G@de
to the SMBC with the original destination. Wen
Lter ellve i nallln a .
e B B AL BT bt B B B B %*na‘l’aﬁow integraton
with thn'efpert}? e:dmpmbﬁxdt}ﬁm rhe Imel&gmg eV R Routing yysth(e;aﬁ agde this data, for

nce; the s%/ﬁitemﬁ téentgrc iVge-irn of diverts

exampleySiEdHe ¥oif Eﬁ?rélo te '8 achi eved by only
| ook u ive ttlngsfor the B nunber. If the
Defaugsﬁﬁﬁﬁg?rﬁggcgn ‘P set to a different C nunber

e TS USRS Bk e WO s

Thesewemmanduird sepien atikrg mpegsitditic copfigfratiootherttddeCOter eyntaxes are
|verted back to B for exanple. It is possible to
‘andl e this in other ways, for exanple by allow ng

chained diverts but limting the maxi num nunber of

Tumn Gypeteffii verts on any one nessage transmission. It is

al so possible to set a currently unused bit in the

DRtk AOGFUSe this as a divert indicator, so 15 that

after it is set, other equipment can selectively
vent further diversions in order to avoid | oops

Tunuﬂg§ﬁ%gg chains. O her nmeans of indicating a diverted

nessa?e are possible. Configuration and managenent
Ode ttings can be configured by a nunber of
nmet hods, for exanple by sending sinple text 20
Seuanh&mgdsmSMEhkmémiDlVERT'SNB TO <nunber> to a short
code, A suitable short code could be for exanple the
9?ﬂ@R§WQ&W B ER&L dds@nidsd for custonmer care voice
calls. SM5 configuration enables custoners to change
he|r settings sinply and easily, at any tine of day.
Cm”%ﬁﬁ%ﬁnatlvely, the apparatus can optionally use the
exi sting settings for voice divert, and apply
DIVERT STATUS

possi

An SMS Wizard can provide- intelligent processiﬁg 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 fo a traditional SMS architecture, where mobile-
originated (MQ) 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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15

the unconditional voice forwarding conditions to text
“nmessage diversion. This has the advantage 25 of
bei ng very sinple to understand, and for many users
wohbw/oseomal d make text divert behave in an obPCoGSB2e05604534
intuitive way. Technically?this can be inplemented by
the apparatus querying the HLR to determ ne the
stores,Upbish di e it Al revla}eeés PEiNREE di ity 24w pihgnestses frrca fecibent to be
collmg@ncﬁ) Jﬁ?&%nﬁéﬁrdlé&%' S sdui&, | dil St Q%A%L%gndled according to the
Interro Suppl ement ary Servi ce) nmessage or
reclpletnhe wishes. Tp aamiculdy trds Welonpar alerassasy ifczsgbﬁ @psswwesg mgehanism to
be ablf o B9 sAUGKET r afish SEISF Bt fufe SRR TRAAARE 4% recipent.
Since thlaeM”ﬂ Bloeerit slwaﬁzmvaildole theTe ¢ﬁé1vereg¢gsﬁr¢lathe®nmhmginetwork to the recipient

tion infor t servi.ce
sore GIAPBHT DmECho R et o0 &7 il ot fpggpostl, then
messafewaitiap asta ivill bhig nagha satreithe pﬂﬁé@roabie)appmatam SM5 SCP,
or may be WD 2006/ 056791 PCT/ GB2005/ 004534 20 hel d
nal CRReLd Qﬁ‘&ﬁt 'R |
e AT Ty BTG ARG RR PO s
Configthaiodi Qpebhﬁeﬁbr detsing nptl)lmttsmastakprlmfsgnalbt )%mbe ifsthe MT store is also

T T T G T p——

dwertfseﬂtmgglfmdmmp&, gan be emgtprmmm Erytl'nmdrey, dHtraveller who leaves GSM

Alternat| rk aread as adv
coverdgs gier gt Ll 2 IEEr A 1Y GRHETRE L P PP i fldit period
withotthieliflerPadificé HRCHah RERAde th&ﬁ Ro bB waﬁécﬁhﬁd/@&l&hv@é@by another method
Rout i ng system can use this data, for exanple using
such 2 g@ailoj ce di version settings for text diversion.
Default syntax for SMS configuration The foll ow ng
In so faex4 thaesbadjeess)todthennyentien m:ﬂbad@bomthhjgbﬁ enptidrgented, at least in
subscrj ber S vert setti n
part, S0 SUHT SONL PSSR, BT d” CUhPF RPRORGR (2t & computer
prograﬁiﬂ ?&M@ﬁ sudl Btw By BbiR? Snd L stofP6 Sddluen bF Uiicldisydr & computer
ERT OFF, Turn di vert on. 15 DI VERT ON Set up
ngl’?m iHTErbAtE PR Ease aSPERAT S TSRE MPURRT TEXT TO <di vert ed
destination> Check status:



DI VERT STATUS 20 An SMS W zard can provide
intelligent processing of the SM5 configuration
nessages, enabling subscribers to configure the
service using natural |anguage. Further application
of the invention. The invention has been described as
applicable to a traditional SMS architecture, where
mobi | e- originated (M) shd2t nessages are normal |y
stored in an SMSC prior to delivery. However, this
25 SMBC-based MO Store architecture has a nunber of
wel | - known di sadvant age di sadvantage is that
stored nessages for a ggaéﬁlﬁggipient may be
di stributed around multiple SMSCs in various
networ ks, and so the recipient cannot exercise any
1. contA otelesmmmmesstigas dehiiasr yapparathngfonr useutwitly. a Amobile
beneficial solution to this problemis to inplenent
telecommsdestioas \ISteo0s/ Bie 70narpies aBppOSNe oy sReFsage router, and a

st,ores, whi.ch are in the reci.pient's net k. . This .
home 1pfsifom, FPLisiis Shfecimgicch 6 ofiribh & sl Gprelc B routing
. . ' i | .
intorpBUGRSSAALancksRBEL 6 BROnRbs iR Kt AR U AL oo
registedrdenetstiap rekpdrses to ltbe gelecrdcrbser yf fcmtingfﬁﬁfm&ﬁﬁrequest

wai ting mechanismto be able store the addresses of
messagast | pvbeSNBCsthehamassage nesvgesisouoperahti ngof ogenerate  a

ient. 5 Since.the.Ml st.ore i.s always avail abl e

.r.eci . ,
modifiEd TG PO EFFIRIngE A ORHRRI PTAINIAGY Tedpssl mEssage of the
selec{eﬁ%ﬁisg{“m RCONE é%&ﬂif@%&nﬁhé{@éﬁe%ﬁ{%@ Ul o%ifate{(ﬂ%ith the
rnal "dél'rvery to the reciprent is unsuccesstul, en
routifes GeBemWEon | REnASt anstdgeOnky Bl t thest @tinki6n MSISDN
address of the apparatus. The present invention is
requestpdaby yhapessagadeadentitahiis assooraved with thiei rhebile tarminated text
an MI store. _Configuratjon options for settjng up .
messgge; @nddo igrathsohgyac docatiaprregisisrde deterpjae depliveryriafergnation

relaifle K8 il e e St A RSB Bhen omai |- accoss to

di vert settings, for exanple, can be easily provided.

In this way, a traveller who | eaves GSM coverage for
2. sevmaebtudayonding two dgingdr, wheeimlthe fhamedssa@ges refister is
t hey exceed their validity period wthout delivery,
Operaéﬂil%z@ forvazd the rodingeintpEnation RYugFBesege 4ndhomessage router

el i yered anot.her nethod. such as email. 15 In so
for sqigted SUEmbbn 0 hantq & SO AIYHbSHNRENt | on desr | bed
above maybe i nplenented, at least in part, using
software controll ed processing apparatus, it will be

3. appseehnt edcebiig S CMIAUDL S WheRsiA Ghe MoBRIcoMicEiiog réister is also
software control and a storage nedi um by whi ch such a
operabberpot éorward a "report short message delivery status" message to the

message router for the selected subscribers.

4. Apparatus according to claim 1, claim 2 or claim 3, wherein the destination
MSISDN requested by the message sender 1s marked as being ported out of the
network, and wherein the home location register address indicated as the ported

home location register is the address of the message router.



programis stored are envi saged as aspects of the
invention. 22 CLAIMS 1. A tel econmunications
services apparatus for use with a nobile

t el ecommuni cati ons network, the apparatus conpri sing
a nessage router, and a hone |ocation register
progranmmed to forward a sel ected subset of routing

i nformation request messagé$ to the nessage router

i nstead of the home |ocation register generating
responses to the sel ected subset of routing

[ ' est ; I Qat sage
S QU e AR oy B AP RS T T i TR B Gee router
. I f . I Le 1 -
o R R P O AL b igha WEAASE value
not digsinedafrenh thexhomes dageions sexistat ed fvbtoh thd@outing tinfigmation
i nformati on request nessage, to derive the
requegb BRI on MBI SDN  request ed by the nessage sender
that is associated with the nobile term nated text
nmessage, and to query the home |ocation register to
d ] j [ t] : ty :
6. SSUERRAS AEbigl uo PRI Wi SHEMAL UL aymamical
creat@dbbatiad wesaeeqbdicdg to claim 1, wherein the hone
| ocation register is operable to forward the routing
i nformati on request nessage to the nessage router

for selected subscribers, ch as to a text divert
7. o YRRAEIS SECORgET @ AR 9t of SiaDS {40 d aTMATan thRPage router
. Locat i regi i . .
s on B RIE BB LRSS i 200 DAY fecived i e

routin® Fi¥effatich ffest PSR byUppiicafi of B enfRige figthtion. |
subscri bers. 4. Apparatu$S according to ¢cfaiml1, claim

2 or claim3, wherein the destination NSI SDN

requested by the nmessage sender i s nmarked as_ being
8. pdipragatysacenrding:to st e RE claias Wiedeiwhargia the message router

ress indi cat.ed,as t

. | ogat.ion reqi add [ he rte

is opgrgffE foadif 3 NS S0P StV R BonliiorERhL Elluge
router. 23 5. Apparatus according to any one of
clains 1 to 4, wherein the nessage router is

9. opgimbitas hocordilgy/td amponeuf tlagns nftor8reiticecinrtte weskage router

) message using an | MSI value not obtained fromthe

is op¢rahte 1oodetermine; oyithe dasis offthe destinatioalMiSA§DN requested by the
sendeir,n chHe etri {he message recipient corresponding to the destination MSISDN
has an active divert configured for text, and if so, to determine from characteristics
of the text message whether the mobile terminated text message is divertible, and if
so, to correspondingly modify the destination address of the text message prior to

querying the home location register to determine delivery information relating to

the diverted destination and making a delivery attempt.

10.  Apparatus according to claim 9, wherein the message router is operable to
determine whether the mobile terminated text message is divertible additionally on
the basis of characteristics of the message recipient s subscription profile and/or the

diverted-to address.



request mnmessage. 6. Apparatus according to claimb5,
wherein the I MSI value is dynamcally created by the
nessage router. 7. Apparatus according to any one of
clainms 1 to 4, wherein the nessage router 1is
operable to create an I M5l value fromthe destination
VSl SDN received in the routing information request
nessage by application of %ﬁnapping function. 8.
Appar atus according to any one of clains 1 to 4,
wherein the nmessage router is operable to create an

| j d ' ig
1. ISt s Y THEU Mafs® R SHelEEa Jore o
storindh @ieRkdd-WaitiiRs $eematuh 6h adsdciapiohaki® 4 Acdahicd MSISDN
on the basis of the destination MSISDN requested by

requastesl byethgdesendeheirtieativiee that safalgestr ene phessage addressed to the
esponding to t dest.i nat.iop MSI SDN has, an . )

MSISN] wﬁ%i%r tsu%feﬁsﬁtl'g‘m é%_ iweredy el Tpi§ags Waitng information

inclugvﬁlg‘}% g]re&?%xicr %dé@é‘%&?&:?%s%ﬁ{aﬁt ggrcft h@ i Gdde A 898 the text

erm na ext message I's
mess%é(efti ble, and if so, to correspondingly modify the
estination address of the text nmessage prior to
querying the honme | ocation register to determ ne
delivery information relating to the diverted,
12, genanais ciecarngdri #y anel ¢laiys dt teds wheein the message

ar at accordi.ng to.claim9, rei.n t age
routef §§ 0hdteb GoiR0ME ettt Pt a SeHEr VIRL TS MGestcd by
e s o R SR B R PR T
S subscription profile and/or the diverted-to

address. 24 11. Apparatus according to an%/ one of .
13. clAppreats mecading te Flaiinng., avhareine iff me divgrohasbeen set or if the

P TV I U -
| na ' dd d h
o B TSP R TR ORS00 L0,

waiting information including a network address
representative of the network node that sent the text
14, me'ssmgains h2cordppatatiasmalcor diang 130 velmremntbeahesshad neuter is

to 11, erein_the ssage router is operable . to .
operable @ seqrghHared; AReE PR ABYOF NSSASABAEIRE information,

usingra(f3 883%181{&?1% *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.

17. A telecommunications services method for a mobile telecommunications



the sender, the address currently configured as a

di vert destination address. 13. Apparatus according
to claim12, wherein, if no divert has been set or if
the divert is disabled, the divert destination
address is either blanked, set to the sane value as
the destination MSISDN, or marked as inactive. 14.
Appar atus according to cla2 12 or claim 13, wherein
the nessage router is operable to search stored
divert information and/ or nmessage-waiting

nt L TR0 o DD AR B0, BB v

18660 R bP relidh ibkfornfdtRinm: of nfds@hgdBsl i
? Sethe message routgr 'S opePabéIq;neto sesgrgcgl’sl g’tg\r/\@ggﬁge router

insteati wBthe horhorlowdticanregssterggenetatuer tesgossedsatthenelected subset of
.address as a search key. 16. Apparatus according to
routing ynigp@agpn degpe messages sthe\ierseiz ToHECT ngensEfing a modified

router is op raIkr::I e to store ar%d search the di ve{:t
responsy Rt TSR ST ng TSUHAE RIS, FRiSe, mEpsagg Of the selected
subscht SRR TAObAN Je R Mlcar R 3hOlal dop iERE Wi, the routing

inforation aﬁgilm rBedbape, dadvdhpahcrdgtifitesn MNISISIIMaeduedted by the
sel ected subset of routing information request )
messagss seryies assocaaigd sidly éhe outbele termintatedi taatt midssagramd querying

| ocatj on.regi ster generating responses.to the )
the RQmE JoSAHQUbSBIST 10 (SRIETTRE: AFBF R TURTPaligistclating to the
inten&’&?aé‘sQﬁl%ﬁohfb?tH@?e%&%?esEgé&er generating a mdified

resp recei pt ofa

onse ‘upon routing information
request nmessage of the selected subset, receiving a
nobil e term nated text nessage associated with the
18. r dutmethod mtoondirig do claued?, nebaege,theleliome nipchtien register
destinati on M5l SDN requested by the_ nmessage sender
forwgrds g IAEIMENINMAONTSHPPS MeSSARS i he messasqEatagtor selected

s 14500, |5 RO bS5l 1, o0t Lo decerm ne

destination of the text message. 18. A nethod
according to claim 17, wherein the honme | ocation

19. reygimséthod dooomtingsotdlieint d@t iwlgereil thenBdme ot&idesdgisier also
nmessage to t he message router f or sel ect ed
forwardp o eyt ghors megssage daivery statusdimessage éo thecmessage rauter for

thod according to claim 18, wherein the hone
the seﬂg%tggisgﬁsqr $ter al so

20. A method according to claim 17, claim 18 or claim 19, wherein the
destination MSISDN requested by the message sender is marked as being ported
out of the network, and wherein the home location register address indicated as the

ported home location register is the address of the message router.

21. A method according to any one of claims 17 to 20, wherein the message
router replies to a routing information request message using an IMSI value not
obtained from the home location register or from the routing information request

message.



forwards a "report short nmessage delivery status”
nmessage to the nessage router for the selected
subscri bers. 20. A nethod according to claim17,
claim18 or claim 19, wherein the destination NMSISDN
requested by the nessage sender is marked as being
ported out of the network, and wherein the hone

| ocation register address Zmdicated as the ported
home | ocation register is the address of the nessage
router. 21. A nethod according to any one of clains

2. L B0 ST ol 37 bR SE a hRenamicaty
Creatél@b*-i%é’lﬁ% sa2btgified fromthe home |ocation register
or

romtherouting information request nessage. 26
22. A nmethod according to claim 21, wherein the | NS

value is dynam cally created_ by the nmessage router.
23. 2A methed megondingtaiany ere ahywlams bf 1124, iehaein thexpessage

N N M IR —
ntor 318 FEL DRty ABIRAGGRY SRR ANGL @

of clains 17 to 20, wherein the nessage router
creates an | Msl val ue using a dynam cally assigned

24. key methoé.ac2érding retanydome obrodiimg 16 tardl, ovkerem the message
claims 17 tg 24, wherein the npssage ut er

routey greatst e Shralugdishigss SYRAMiGR Y@é%gnﬁégﬁwam SDN
requested by the sender, whether the nessage
reci pi ent corresponding to the destination MSI SDN has

25. amA rA&hbY ScdbMBhS 160y 8k oF dfinst EXtto BNAvhéreBPthd hessage
determ ne fromcharactferistics of the text nmessage :

routenwkletcnmindshen nidbbhds b€t destimdtior M S 3N agquested by the sender,
divertible, and if so, to correspondi ngly nodi fg t he
whethersthenmepsgeaisginisrt edrresponding torfhes dgdingitiopr MYSDN has an

st AL R O 0 A B b 5L Sl of
et ERULESHIARLANE BP0 QSR and i 0t

correkpotidihgie ngsdifnahe idination t hddrebidfetteetertnategshdeekior to
message is divertible additionally on the basis of
- quergihgrthe themies {ocasionf registermtiesdefgemingcdgliveny 'iaformation relating to
.and/ of, t he
v

ubscrj pti o rofil
the diverte degtmat?o ami maimg a delivery attempt.
26. A method according to claim 25, wherein the message router determines
whether the mobile terminated text message is divertible additionally on the basis

of characteristics of the message recipient's subscription profile and/or the

diverted-to address.

27. A method according to any one of claims 17 to 26, including storing
message-waiting information in association with a destination MSISDN requested
by the sender, indicative that at least one message addressed to the MSISDN was

not successfully delivered, the message waiting information including a network



di verted-to address. 27. A nethod according to any
one of clains 17 to 26, including storing
nmessage-waiting information in association with a
destination MSI SDN requested by the sender,
indicative that at |east one nessage addressed to the
MBI SDN was not successfully delivered, the nessage
wai ting information includ2hg a network 27 address
representative of the network node that sent the text
nmessage. 28. A nethod according to any one of clains

17 to 27, whergein the SS router .stores, in
addres gepreSEta S, T DEHRQTH REF SPrtvsIat (PUTIESPEE by

the sender, the address currently configured as a

di vert destination address. 29. A nethod according to

28. clAinRtB8d acberden® toidnynenéiofeniinyas7 he€lV, seherein iHe message
the divert is disabled, the divert destination

routeadthres sinj asse¢innien withmk destingion tMSEHONs raguested| e thes sender,
a&e destinatio I\/SI(,?DN, cﬁ{, rrgrked as inactive. 30. A

the addreps ezl epHigwsd @p &y o8 dgsinatignRddeessyher ei n t he
nmessage router searches stored divert infornmation

and/ or nessage-waiting information, using a

29, deshidiRdd aecdvEl E1BHH OB @eheh¥in! FendTBRRAGRasSIEEet 38 if the
a search key. 3I. A nethod according to claim 28,

divertisadimaBRdothecipient 3€stination eiddrdssas mithenglmnkeduserio the same
searches stored divert information using a divert

valuegssthp dgstiimriondhSd SPMNoranarked as Angedlye. 32. A net hod

according to any one of clains 28 to 31, wherein the
nessage router stores and searches the divert

30. | U{%&”ﬁg)ﬂ%cbﬁ" 18 di&E28%:! 8GN M 8whdBin thé AIRMR router

program havi ng conput er executable i'nstructions,
searchid gtored efivert oadegnation and/oe omipsdage-waitiageindlingation, using a
_cause the conputer to performthe method according
destinasicanylSEhPNorequicatieddyithetpessage sndenas asparcbkeyr ogr am
product having a conputer readable nmedi um havi ng
recorded thereon information signals representative

31, OfA LREnEP IR &ln gPloPGh R 826G DI G £ifint 38! Whdrsin 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.

33. A computer program having computer executable instructions, which when
loaded on to a computer is operable to cause the computer to perform the method

according to any one of claims 17 to 32.

34. A computer program product having a computer readable medium having
recorded thereon information signals representative of the computer program

according to claim 33.



