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Description 5 ROUTI NG CAPABLE GLOBAL PACKET TRANSM SSI ON SERVI CE CENTER

FI ELD OF THE | NVENTI ON 10The invention relates in to a system and a net hod
for sending a data packet froma first communication network to a second
conmmuni cat WE20MESAEF k, in particul ar npbile communi cat i FEERREHTINS . .
BACKGROUND TO THE | NVENTI ON 15 Packet transm ssion services have
continuously gained in inportance in nobile communications. Such services

i nclude the SM5 (Short Message Service), first introduced in the GSM (& obal
System for Mbile ComuniEZEe? GHB)PEFF FSoEGt ROEHHC ™MEPAAEES( Tr ansmi ssi on Cont r ol
Protocol /I nternet Protocol) services. Mire details of these services are
described in 20 the book by M-B. Pautet: The GSM system for nobile

comuni cati ons, published by the authors, |SBN 2-9507190-0-7, 1992; and in
M Rahnema: Overview of the GSM system and protocol architecture, |EEE
Commruni cati ons Magazi ne, vol. 31 (ARkdérptdd92) no. 4, pp. 92100. 25In nobile
communi cati ons, one exanple of a packet transm ssion service which has had
t renmendous econom ¢ success is the SM5 used both in GSM and in GPRS (General
Packet Radi o Service) nobile conmmunications networks. Principles of the SM5
are described in G Brasche, B. Wal ke: Concepts, services, and protocols of
t he new RSMTIRGIARPABOE QGdrGBA b RAKKET BRIANSMEE §ION SERFEEE CHNER cat i ons
Magazi ne, vol. 35 (August 1997) no. 8, pp. 94- 30104. WO

2007/ 057187PCT/ EP2006/ 011006 2

FIELD OF THE INVENTION

10 The invention relates in to a system and a method for sending a data packet from a first
communication network to a second communication network, in particular mobile

communications networks..

BACKGROUND TO THE INVENTION

15
Packet transmission services have continuously gained in importance in mobile
communications. Such services include the SMS (Short Message Service), first introduced in
the GSM (Global System for Mobile Communications) protocol, and TCP/IP (Transmission

Control Protocol/Internet Protocol) services. More details of these services are described in

20  the book by M.-B. Pautet: The GSM system for mobile communications, published by the
authors, ISBN 2-9507190-0-7, 1992; and in M. Rahnema: Overview of the GSM system and
protocol architecture, IEEE Communications Magazine, vol. 31 (April 1992) no. 4, pp. 92-
100.

25 In mobile communications, one example of a packet transmission service which has had
tremendous economic success is the SMS used both in GSM and in GPRS (General Packet
Radio Service) mobile communications networks. Principles of the SMS are described in G.
Brasche, B. Walke: Concepts, services, and protocols of the new GSM phase 2+ general
packet radio service. [EEE Communications Magazine, vol. 35 (August 1997) no. 8, pp. 94-

30 104.

As it pointed out in J.-H. Park: Wireless internet access for mobile subscribers based on the

GPRS/UMTS network, IEEE Communications Magazine, vol. 40 (April 2002) no. 4, pp. 38-



49, a sustained high Quality of Service (QS) |level is mandatory and

i nsi sted upon by the senders of the nessages. In order to enable the

depl oynment of the packet transm ssion services |ike SM5 in professional
environment{s, it 1S necessary to define and nmaintain a predeterm ned | evel

of reliabi MA3Y6F 3 he packet transmi ZSi on services and”GI/ERFPIHES i ne and
S5maintain attributes relating to precédence of packet transm ssion services
as well for the delay of the packet transm ssjion service. Unfortunately,
Sust ai nedb.ih BrsE e etk af Seslk (QPShiveb TusRishy SBd Y FondEthe

transm Sgddts §8hY hieSeagdd) th WG GRAUE the LERERAGH 81 GRPAer EHANdYseRiQYI de the
hi gh service to quality in all cases. I'n particular, the provision of the
SMS suf f bkes SMSnmn paefkssionab sowisonmntsd uc éd npsessaryy .to tdefipe candsmaitdimid ipreg f or ced
packet del.etions..  Th forced packet .del etions are the.conseq ces ,of

P ot ocol S fifdewe SRS GO AR Shen RuSh PP Bt AP0 P EEE Re

comufi cakinaits atreiurgrklating €d petceigndenel fdake tShahission SyisicesmmAppelliacdbd de Part +
( BSSAP+) ggﬁ t he bile Agglication Part (MAP) protocols (this is discussed
in J.-H. 992 Y thafacksidwaspisSIpR s&Kigs: access for nobile subscribers based on

t he GPRS/ UMTS networ k. | EEE Communi cati ons Magazine, vol. 40 (April 2002)

no. 4, pp. 38-49). The tinme-outs occur for various reasons, disturbances and
net wor k Eniogneatddy, ebstaimasl bigh Qeldlevads tcan fusiialiyr agt ba guasntrelli foerthe M8 he
packets.. For.instance, origin termnal (i.e. the i nt. of origin of
Phe " packet AR nag: Ao eveh Celrihdr b foruston st el 6% on can
be fos exalipl & all 2858bild paplong b provikdm of Alicd BMB guferd Seomh racket dogded, f er ent
network operators and the different network operators do not have a roamn

agr eenenPlOBEEREY F-& HigpA-outs, epfpding lREreshreke deletenpss Shespdprcps praskidstions . e. )

private, 5c EURALERALARD of HRIBANEInSHOSEAIRES ddraiRBOHREIrBUARRAE BER mdblle | ack
of sustained high QS levels may be acceptable. However, this 25is no | onger
t he casecdmnurti¢adionepttvprie nncledingSe Base Siatipe Sybteman prlicahient Pers + (BSSevPder to
reduce t ) t c€:. Lo LIRrovet ayal.d of the
packet t Q@n@%ﬁfl@g{)} 18 rf{ ‘”s@%‘@epgrgaﬁﬁg% ?ﬂlggb At l? 3{(}%:% aqtl §C§1 %’%Bdﬁwt ﬁé p&(sw\ﬁ#k{% e

si gnad | i ingnebto madcessc dor heoldler rsilesdriloant . bafal dat ehe oOGPRSAINER QetSopar dPEE er s

have been defined by the standards ies. 30 The, existi.n S paraneters
Toni o CHETBHEH SGEBATEE 1 T O dioc B B FEblTE-<O GERAEE and
nobi | e- t @ i3l da8chsSMR bR e %h& ttR@DERToRASRABBIRNS, UAdRL toC BYIBFes in the
transmssions to or fromfixed |line stations. The definitions of the QoS

par anet edediveryeof the pasketd Fasringténse omlernt ap- asigan tarainghiis thsrppinrad origin efdée

del i ver i et ion. I Sh: fe L are
ai ven 1 P iF oA SERIRLEL IR o S R BAICARRLR. Snicl 18 B by

Mobi b Appbiiecgitononr Parta (aMiRYe sybsaibtied ¢catifferen( G3MoBl0 opRatessr sidche diffegenl) ETS

300 WO 2007/057187PC17EP20061011006
network operators do nof have a roaming agreement between them.

When the SMS is used for non-professional, i.e. private, communication from one subscriber
to another subscriber, the lack of sustained high QoS levels may be acceptable. However, this

25 is no longer the case for the deployment of SMS in professional scenarios.

In order to reduce the effect of packet losses and, hence, to improve the quality of the packet
transmission service, a quantitative analysis of the QoS in the signalling domain can be
carried out. To date, only a few QoS parameters have been defined by the standards bodies.
30 The existing QoS parameters monitor the transmission quality only and cover only mobile-
originated and mobile-terminated SMS. The existing QoS parameters do not cover
transmissions to or from fixed line stations. The definitions of the QoS parameters are tailored
for the end-to-end transmissions and include delivery time and completion rate as QoS
parameters. The definitions are given in ETSI: Digital cellular telecommunications system

35  (Phase 2); Mobile Application Part (MAP) specification (GSM 09.02 version 4.19.1) ETS 300



3 599 Decenber 2000, and in ETS1l: Speech processing transm ssion and quality
aspects (STQ; QoS aspects for popul ar services in GSM and 3G networks; Part
2: Definition of quality of service paraneters and their conputation. ETSI
TS 102 250‘,&)%‘}7/(}%”51 (2004 06), June 2004. 5 Both A. Andr eadlos G Benelli,
G G anbené Blucchi. A perfor mance eval uation appfodtH P51 188\ based

i nformation services. |EEE Tr ansactl ons on Vehi cul ar Technol ogy vol . 52
(2003) n 5

Connett 1 o PessBber B ETST. Shekt niPRRsnagbmiRleartandy SR Tl

vari abl EQbStas;BeatsefofryéﬁulldﬂsatS/&csexﬂ GiS&£ and BIGGﬁMdﬂlksalPaﬁ)S- @Emtr@et ogusstywift h QoS
constraints. | EEE Journal  on Sel ected Areas i ications, vol. 21

(2003) néfrvigppargpetersgng theis ggmpyiaten, EI'S{ {8 1@?)%5955rvdr13ef @’0@41%)’tjﬁé‘? #00espect i ve
publications. The authors statistically nodel the packet traffic and present
results on the related efficiency paraneters. To date the forced packet

del et 5 onBotireAt iAodesddiab 6v Benalie (hobiabbene, tBikkarzduntto. Aopgfaeratd emaluation

et 05 GRSk RS SFRLR P T MaETH PR PP

prof essi oslab2 &B3) AAd| pp. @nal32®,o§1dpacamingrﬁwhm@k een. Chsensiatdcanectidascri bed
al ong vmth sever al measurement results in A Waadt, G Bruck, P. Jung, M

Kowal zi klevel, asketdgvelzand Lk |mesgaesourca afecagam fojuieaable biyee mpwiielars 1§ 1Fs amewor k
for Prof I MeSsA r ti onal
Conf er engiééelgﬁggs\f??y ACorrputl?SﬁW% %(}SC%S{(QH@SM%%%%[S@ gggge(y % (égl g

Par anet eCemmamcdzre)nmemk u?le(do()@)trhu A0app. INBO-Ce4ft discemadhd Qob garanregerb it thee. A

concei vabl e ntrol.ling the Swthin a
SvEe. | sRaresl VR ETRrRE TR gt sRirRau Pone e &R (e aPd RERRRTER: o it n
the inf ra;sthléuaatu(u eicRhcysgirahéerspr ovi ders by using the S57 (Signalling System
7) protocol, the additional QoS paraneters consider the signalling domain
explicitly. The additional QS paraneters have been applied to SM5 in real
GSM net Weg e tHOroreA PhéeY dd)Bors GRenBSRANDLRIh4R Fot Bl tgkentil® &InGidafoNd
error acknow edgenents, nmade 30 available through the SS7 protocol, need to
be ca$ chmfednormésemstlrgrfacb%pmmetexsr(sﬁe the Khhpubt casions tiscusk abooeedo BB

rel ated ser ich e aI S P of the 557 protocol. WO
2007/ 057&%‘%@#@5%@%@ ém can rofes{%nalpg e difficult. Quite often,

smal | network operators are faced with nunerous problens in establishing
roam ng ggreements with | arger network operator e teI ephone caI | s

bet ween Af¢ifiaRalnRo%pBRRBCEEAGNE c%ﬂoﬁyeﬂ%@m&e?%@s&apeggw odffeFiles can

be r out efeldIfeRiudireb I ih SURVABIA! By FPRite) MIKONGIA (1. 996bd. sheharg et wor k.
HOV\BVE,‘I’ t he pr oVi Si on |VB ser VI ces requires roam ng agr eenent s

bet ween Arﬁecneﬁgwruke &cérl\émr@ngﬁtamewerktﬁqe?r essionalf Brors depsage c$§r\11¢¢s\m| ch
cust omerg M gt%{% £, 9195 {#%H}?sz'c%nfe&%% WS iiClo m‘l&b%le 2@%@ S or

personal assi’s n countries, are’ un ‘use
packet tp@rlros §haa € Bara‘:aetetsmah fve rsemmﬁeamhmhirears B &S @mtercamldnentehryx;ealt her e

are | ong. wa s for he ) rk erator establ i sh
r oami ng té’@?e%ncé? ’feév etﬁ’sfeﬁ’e THHICAP m%(nh]tr {QV\Q 5’e?°d’ttr8?l§]g ’%ﬁvg‘ggwd\?”rh%tmr k
oper at or SM8CeisQfsb@BscHBW inlthisPubkkagst.abl i sh these roam ng agreenents because
they fear an unw el dy nunmber of roam ng agreenents. As a result there are

restfictions in the service accessibili ty for packet transm ssions, such as

SM5 SerVSI@IQSCenTé?Q%{)]H@'hthEth%eﬁ asifik ﬁﬁﬁeoﬂ [idte &i@Meer ﬁﬂg 1nd Bg7e are

ot her packet swtc services ave spru gupint | ast years
and whi cﬁlgxaémgévstmg 3 ipreitdcat, tb@mtbiatnqnbi QD$ yarpmcibltse:naswetrkee sipeal BNSl@eivi ces.

An exarrpl el un Aner ca, i chi.t 5 protocols
are used’y }1 '?bl\ﬁ' (afki i “ml sPEATRAGTE avf gee&cac?ghe C érﬁﬁdb&?@g %’\CIJJI(SI on
Mul ti pl eTRga&sB) tmeddmﬁﬂr@d(n@.gos Qimsone sigod¥eatd0or aRRivdadgehvisd@fade of t he
popul ar | nst ant I\/Essagi ngs (I'M Services (e.g. 1CQ. NMSN Messenger
30 available through the 7 protocol, need to be calculated These signals and error
acknowledgements also cover SMS related services, which use signals from the MAP of the

SS7 protocol.

Due to its popularity, roaming agreements for packet transmission services between network

35  operators have been established all around the world. However, in some areas SMS roaming



1RC or AIM are beginning to connect their IMnetworks, in order to get over
t he obstacl es of comunication restricting inconpatibility. Currently there
are many different protocols used by the different I M providers. Sone of the
nost i nportant Jor_ot ocol s include Jabber (XWMPP), whose protocol is an

accept ed i WOAWEP'Sf andard, and SIP (Session |nitiati on"@/BRBEAI6 whi ch
25is created by the | ETF (Internet Endineering Task Force) and popul ar for
its packet switched tel ephoning use ("voice over |P"). The above-nentioned
servi ces s Eedimes fe Hipitn§ule el smallHiebyerk rpgiatRss dreataged #i8 TUmArPYsg

| nf or mat LRIk if B&at]ishing r64thing G¥le&Rhnts Wﬂp'lérger%?v{/éri?% er@&é@. VdtdeCtelephone
(collectively called service 30 clients). To be reachable, the sng|ce

cli ent naalistoeween deterem madile vappiunigatims netwogsanto fotesgnstoaniss amdbd wotedi on,

wh h [ ' ' d. [ . When th
Servi co MRAEIStR BN Qe BRI Pl HORERR ol af MR R 8850y ce

has the pEgMSSieedcdsOthiRG foBintHgnNatkdeaienisr et deRethe @Btwak opBRRIrITHRE Ve, the
service client is able to connect to the target device directly through a
net wor k, T8&FAThSL SCanaF ey Whish sustomers 2re pRle ¢ Rhong) mpRilpstatipnsevupBras gro3sanot her
server. 7 : I ’ k, a
ome. Loc i B Res el B CTER oot doe T Re™y Caet Cara i La RLLAhtRE

af or ementrirsmesioltspyiaey tShe vane mipbite satmneduirentiyr tmatei aomloab cwidtingistsnfobihee
station (service .client), are the INSl K (Ilnt.ernational bil e Subscriber
ot 1y Oh T R Pl 6 st BN RR SPAB LR Sl Riorkos, i
the npbi beerasst Taa mgor @ashvabl Peralbd sreadtléesawiling he @tabhel thdsé Iearhi@g) of
the Mobile Switching Center (MSC), which is connected with a base station
havi ng a3greneaty BesRUSE shevhisanghinvdeldy aimger, of TRaMnE agfeepsatsVBEarendt the- OT) i s
routing i hOoR MG Q Qb )y j to the
nobi | e s?gﬁgﬁﬁgggﬁ@éﬁpﬁﬁﬂ@%%catéﬂngﬁkﬁhggigégFﬁgﬁaéggca%%92§ﬁ%§’|%g
subsystenm) of that MSC. 10 A SM5 Center (SMSC) in a GSM network uses only

t hree rimtives t he SS7 col to,transmt short nessages.. Every
commnd G Ah eSS MmO Parelr s Pk SR IERE R epor t s

at the SWeicRaatesprimcip it dt ést éues geinehial kerhadingwanil@UusngatibilitycordBigms
i ncludi ng the acknow edgenent of the successful deliver f e .15 It
is possiﬁlfeethmidgsgréweﬁ-c@g ¢ sgaind g PrthGEericd lwﬁg&y?rtﬁ%ﬂé@naég@%hus its

honme net yfdeolk M dfih IESMASITMRE i ARBh A1 Al 1@&&&@@ eeMd @ehweyitisigper at or
OP2. The service subscriber Is generally a%le to keep his old called party

addr ess biultipBl Soss) metwarks @aCiloaOna Cdgreai®@d Servi ces Digital Network)
nunber when changing - this is known as porting the MSI SDN.

20 Even providers of the popular Instant Messaging (IM) Services (e.g. ICQ, MSN Messenger,
IRC or AIM) are beginning to connect their IM networks, in order to get over the obstacles of
communication restricting incompatibility. Currently there are many different protocols used |
by the different IM providers. Some of the most important protocols include Jabber (XMPP),
whose protocol is an accepted internet standard, and SIP (Session Initiation Protocol), which

25 is created by the IETF (Internet Engineering Task Force) and popular for its packet switched

telephoning use (“voice over IP”).

The above-mentioned services use central mapping servers, which provide status and routing
information to the different devices, mobile stations (MS), etc. (collectively called service
30 clients). To be reachable, the service client notifies the central mapping server about its status
and location, when the service client is turned on or changes its address. When the service
client, that wants to initialize a connection with a target device, has the requested routing
information from the central mapping server, the service client is able to connect to the target
device directly through a network, without further detour over the central mapping server or

35  another server.



20 Usual Iy the mapping server (HLR) of the nobile station, which was ported
fromthe first network operator OPl1 to the second network operator O0P2, is

| ocated in the second network OP2. Suppose now that a sender w shes to send
an SM5 to E@e 0?72‘ _vlis e subscriber of the ported 25 nobile nunber. The sender
i s subscri Bed"t 64 ¥essage ori gi nati ng operator (OP). THiSERELCHYLS
originating operator has roam ng agreénents with the first network operator
OP1 which is the nunber range hol der of the MSISDN of the ported nobile
nunber. As |ong as the nessage originating operator also has a roam ng

agr eenmenty tié ¢dde bNLGERIMANOIR, 9 PRIRUQcaHEEQNE NELRD plovRREFRLRIIARZy QF t he
servi ce subscriber, no problenms occur: In order to 30 retrieve routing

i nf or mat PeAfrEnaHenedapring Paters ibsgpiep érfommion abqus dhappp bitestaisti Gavistinber ) ,
the essagen kb HIRSIGERRHGH:PMobIERuMckberaBAfi) MR R rioURA NS NA T OF

routing 1ntormation, to the nunber range t alled party address,
t he MS1SBN kobwh hetudes address) id thesmblslerstdvien is rBhihableuTiliie nddrassge theodloteal titls t he

first ne rk.operator OP!. 1f, ual,,. the mappi ng server .or HLR, which
5" Tesponth i el et TPt i SouEr Rt G ShuiBhpating f't he
second nalwaink & B, mabifl sehfish | TIRAGTRBE e wfgo%_wnsé-@*r)symgrﬁ% idbrmRhlke WO
20071057187PCT/ EP2006/ 011006 6 Nunber Portability (MP-S of OP1 will
forwar d h#eM§beiditheyeforprostngriifarmagon pp theThebilvagiliong vdéehvare logata) inohe 0P2

r esponsi ke felork Ay RORGHL ABSKINGLE AR, pscriber will answer the query with
an acknow edgi ng signal, ichiI's’sent to the nessage originating operator
(OP)io I f, however, the nessage originating operator OP has no agreenent with

the 5 fjrst t wor r.at or unber, range hol der) 1, no co npgation
botvean ATl (SRS Red G GhRtiak SRRt AP i iRes QBT SSEr b or
OP | is Re9soIbkE. tramit hehodt MedssdpadEvéry Ediemims SROfrord Gitatad i legoropeh@t or OP

has an agreement with the first network operator OPl, but no agreement wth
t he secoR@rmeaimy ) Bperaatey reems ttathe SAEWCRY prelagiditaigsr ke @enarpéonsel VAross

subscri befo) co&e@ﬁnﬁﬁ{ﬁﬁg\'ﬂeeagﬁio@geo%@ﬁ\éﬁtrofftﬂe%ée?%g)rﬁ%ng%rggf?n%r%gg. (HR) of CP2

will 10 not reac ori gi nati-on oper at or tot absence of
roaming agreenents between OP and OP2. The nessage originating operator OP

does not, get an nswer .as to the sent MAP command a may onl uess the
oason. 1 & begdle B 355w b S s Rte 1o MO Dbt Aot aPEET e
probl em adm laMREtWGK bPEatbbO@N b @ 8cddt WesNdrkBRirkter OPDITTHY RatitOfibsdtdienor ks.

US patent application 2005-0124302 (Yoon et al.%ﬁ§ teaches a nethod to inprove
t he ser vis @anefplbyable (gikeep Bisld galted partinad drsscs IM A EMNA (M obiintatigRINtG @ edrat i on

I's periogi-Gald IMil%HBQ@ér@Qrkﬁl'ﬁgm%ﬁ&/ﬂérp&}iaﬁgq%mhﬁqgﬁlnév% &¢ E@x@i&xpg%@ WeBR the

wi rel ess network systens. 20 The paten S- B- 6, 832,089 (N teaches a
met had wWhsuchy dtkdmegses sere @ILdY| dnthe mabuetsatiopowhiabiwastperted frame drepfisst e

nunber plans, withjn e same _countr A C er with SS7 connections is
Laed s iemaerplor e PRORaG ™ b i e RERE 20 b0bidh ife SROBSEHER o (o
a subscroper of a first network OP | visiting a second network OP2, OP2

havi ng no roam ng 25 agreenent with the network OP. The SM5 is sent with
the global title G T of the visited MSC to a conpani on SMSC in a network

whi ch d%p&%"rﬁ)v&atﬁapg%rﬂﬁr F5HRENE MndWirt MBS (BESQVEe REEWRR PR pbh&I _
conputer IS capable of interrogating all of the HLRs of the country in which

t he #uniaebijsoruralisir] iThy serslep pesabsedbedatodatraesaass praginalingt opemter ¢@Bhelhenory of
por t abi 1 1pghacoHpifiie ifallPRhs RoEE SEBRER, Qhin (P FFRARLIo el e e
i nt er r ogaltieh iswh¢ hombergesgedioldey of drecdSIIIEN WL Richasted mobile number. As long as
the message originating operator also has a roaming agreement with the new home operator
(second network operator) OP2 of the service subscriber, no problems occur: In order to
30 retrieve routing information to the destination subscriber (here: the ported mobile number),
the message originating operator (OP) will send a MAP command, querying for routing
information, to the number range holder of the called party address, the MSISDN of the
destination subscriber. This number range holder is the first network operator OPI. If, as
usual, the mapping server or HLR, which is responsible for the ported destination subscriber,

35 is located in the second network OP2, a Signalling Relay Function for support of Mobile



been found a first tine. The patent US-B-6,5 12,926 teaches a dynam c
routing systemfor transm ssion of SMS. A nunbering plan contains the
nunbers of the short nessage transm ssion centers (SMSC) and 35t he possible
i nter conne\cytl onz’fbet ween the different SM5Cs and the sw tchi n{? centers (MsC)
WD 2007/ 05 /¥BP2006/ 0111106 7 of the networks of tHe/ERT4d!%obile

t el ephone. A nunbering plan rranager defi nes fromthe nunber of the called
party th SMBC) in order to reach the

t
2o toni nguebir b e SR Ml fovaHdbd ovaing AP SrrEind SO
message fTIRMphpRYRLkéQbS (IRDR) BRACPOSelRnkiBR BY S PGedelds¥rinonofubitYReP&ilveen

di fferent netmnr provi ders have been suggested in the prior art. However,
none of mgekﬂ@mea/pmtbmh@&m\élaémeg signdly sthism iorsert toethh oksedgecttigatatiops a

reliable rvi fols .dat a ansmssmn in
envi ron n tgrh(t(ﬂg?lg\/ﬁeér(v ?@F%ﬁ ma Wor ergtgétogr 2330t ﬁ%e?menéé”n{hatg

agr eenenfist n&he&eo;ﬁmcsra(mmemngdaleolw); S)IPlDl ¥ J:dh@rﬂﬁlﬁdatlolﬁ btk écar B tmesQat ri es.
10 SUMVARY .OF THE INVENTZ}ng\I # S refore an object of the inventign to
ensure rYl82aYRg operaiee O and il g%rl?fwo ?R?Faé‘é‘so%'etsvv@éﬂblﬁe@gé}bq pgerdepidés and

recei Vi nge ghexd, %@%ngﬂaﬁjﬁé b R5t 0P MITUN L ERLH QR SyifREhWPTrk Shetwltk Io&)efaﬁ)rf(}ﬁlt her mor e

an object of the 1hvention to i nprove packet transm ssion services bét ween
messagi ngit devigesmeanhdithebeise¢ang rgevirk expetator (PR émémovcdmmgmec\mrkmf thet wor ks

o ovi db. SRS WoH R cReaPauebdalie St bRy bibore dba ofl SabdVEE 1or

packet todmeath Sigd mglﬁzerow@esnorqa)@b] das 18 fterdbsdes SAgnsiag wg@ememcbhtme@d
bet ween communi cati ons networ ks w t hout roam ng agreemant is a
further ©9bjaaeOFEs Thh@esiage PrieBAting RN BF Herhhel &5t Rgy a%nﬁwjrﬁsne\;@ seot

qual ity OfapS@hie aRPHAY oflyIMEssEaNMeSdon.

Several patents and applications are known which address the problem of improving the

15 service between mobile communications networks.

US patent application 2005-0124302 (Yoon et al.) teaches a method to improve the service
within wireless systems which collaborate. The HLR information is periodically updated and
synchronized through interfacing between the wireless network systems.

20
The patent US-B-6,832,089 (Nilcom) teaches a method which addresses the problem of
number portability or incomplete number plans within the same country. A computer with
SS7 connections is used as an SMSC relay to relay the short messages sent by an operator OP
to a subscriber of a first network OP1 visiting a second network OP2, OP2 having no roaming

25 agreement with the network OP. The SMS is sent with the global title GT of the visited MSC
to a companion SMSC in a network which does have a roaming agreement with the second
network OP2. The computer is capable of interrogating all of the HLRs of the country in
which the number portability is operated. A database is built in a cache memory of the
computer for all the mobile subscribers of the country in which the portability is operated so

30 that the computer will know which HLR to interrogate, without searching, once the HLR has

been found a first time.

The patent US-B-6,512,926 teaches a dynamic routing system for transmission of SMS. A
numbering plan contains the numbers of the short message transmission centers (SMSC) and

35  the possible interconnections between the different SMSCs and the switching centers (MSC)



These and ot her objects of the invention are solved by a system for sending
a data packet froma nessaging device to a receiving device in a signalling
network. The system conprises a distributed service center with a nessage
receiving‘gﬁrviéedgenter; a plurality of signalling 30 units: a central

o)

routing | ogPé" 2Nd* 3 closed network connecting at | easttHE2WERLIS routi ng

| ogic and the plurality of signalling units. The nessage receiving service
center is part of tge cl sgd g.twor al so, bhut, has al so connections to other
e \

net wor k<! (1B BEIway obfhey qajle SieRaPIG A URRIHOE RlapaArecTehipps frem the
communi GRk{beNST tRETURIKparGUR I reds RIAEmRSbn 8Xfdiistcvfeds @MSBMin GRIMA(OFealdMTS

network. The signalling network could also be an Instant Messenger

35Net wortke switebingapsnisetMbe} visikad| byshe/alepdgoeipent ofthg shoaapessamm (BMS)RC. WO
2007/ 057187PCT/ EP2006/ 011006 8 The signalling units m ght be operated by

di fferent conmunication network operators and/or mght have different

r oanmisng ‘gloaeapprosched e ivysivenhqdawedesf aMSehdtivedn dididtednn getvagk proMides
enabl es t he nessage receiving center to pass %he ata packet via the central
rout i ng RYGPEeTSEEREYE] Jr 15 PR &t JIIAVFngiotmiof NG KPP haPRiPhes teahsimbi | ity

to pass dhemdat @ RREKE!whioh tABWsESGLILRY HAY G ity THE sirtive bl Qied Bndier
provi des"a distributed service center conprising a nessage recelving service

cent er; teenphigsian iim ypnomvgprynert | Wity sayaral diffesend engtwark aperatdraigrithogi coamamgl a

cl osed networ 0.connecting, at |. e ral. routing |l ogic and the
urali of signalling units. e ssage recei ving service center is par

p| | ta reeperl&s.g'l:hef(f ope a?OI'S C be WSIE?@BC&EC& n %ﬁ?etren?co%n?nes t p t

of the cl osed network al so, but can al so have connections to ot her networks

(e.g. SSr7.or IP). The distributed service center with the cl osed network
enables5¥HQN%H$%§ﬁBEé?ﬁ@XEghqéwé signalling units of different network

operators with different roam ng agreenents in a way

It is therefore an object of the invention to ensure reliable packet transmission services

between messaging devices and receiving devices in different communications networks.
15

It is furthermore an object of the invention to improve packet transmission services between

messaging devices and receiving devices in different communication networks which provide

number portability.

20 It is another object of the invention to provide a method which allows the determination of
quality of service for packet transmission services, such as short message service, exchanged

between communications networks without roaming agreement

It is a further object of the invention to enable maintaining a high level of quality of service

25 fora SMS-Center.

These and other objects of the invention are solved by a system for sending a data packet
from a messaging device to a receiving device in a signalling network. The system comprises
a distributed service center with a message receiving service center; a plurality of signalling
30  units; a central routing logic; and a closed network connecting at least the central routing
logic and the plurality of signalling units. The message receiving service center is part of the
closed network also, but has also connections to other networks (e.g. SS7 or IP). The
signalling network can be a mobile communications network, such as but not exclusively a
GSM, CDMA or UMTS network. The signalling network could also be an Instant Messenger
35 Network, such as but not exclusively Jobber, AIM, ICQ, MSN or IRC.



15 which allows the sharing of resources. The distributed service center
also allows a nore easy sharing of information fromresponse signhals to
signals sent into other nobile comunication networks wi thout the problens
associated“@t%g%}g@psferring signal s over the open networks whi ch connect
the mobi | e"Communi Cations networks. Wthin the closed nétWorRI“HIFE her
quality of service paraneters can be inplenented and infornmation can be nade
transparent, 20i.e. information on processes in different communi cation

net wor ks can be exchanged and thus the quality of service can be determ ned.

The i nvemhkd apndlliel ek nfMicdgSrated Bt fieErehOdonSRNMIE NN Ae SR oPa&IsES addrem a

messagi ng device to a receiving device conprising the follow ng steps: the
data packRéht fesrditferentresmigi ageeeamsiscEhg sysisaspreydes eenfrebrpabjag tagiebichg
service GeRfehipe ﬁlegsﬁgé F&kivifuidnng th !:scthevgalacl%]acké GOMREEL A trgutfngq g@ssag_e
receiving service cefiter, passes t nmessage to one or nore sign ki ng units
from a plimcdyito yhokigsalgnaluhit ngithuthet Bighst probabiityc anpassttee data pdrketcenthe al
routing Iogic %g.a cl osed network. The one or nore signalling units pass the
nessage 6618 “bY'“frore hubs. 30The nethod enabl es the distribution of data
packets within the closed network. Usually data packets would have to be
sent into different communicati ons networks. |nformation on |oad of

si gnal | i hieg twertionafyghergripedes adissputed SFVioieRienicORPIIBNG armBesrrEekSCYEAE be
shared b e, Si | i ' cent out i can be
ised to Seves wrich s BUAARL kol B0 Ry CA R loel S by AR R o

t he nbstcamhédting enteasroltkecenfralt loetigolopicehe tieystreity of Wdnalling units. The message

2007/ 057187PC17EP2006/ 011006 CRI,PT] ON THE FlI QJRES Fig. 1 shows a
syst em f GFCTHBE SHYIRGEUWFT B P&ﬂcﬁﬁ%w%mé%& big can GF%O&.?W% OHBREOTHR system
of Fig. dhélertadlleigngspbr VS in GSM Fig. 3 shows a system for nunber

portability. Fig. 4 Service Center with central Routing Lg&ic, Fig. 5 Failed

query byThf Bisgibujeduieaticesapnisrc witliethe eloseqkingtwogk Selless glieurolipberajionyotathe
ot USSR OB e W e SR R 10
15 which allows the sharing of resources. The distributed service center also allows a more easy
sharing of information from response signals to signals sent into other mobile communication

networks without the problems associated with transferring signals over the open networks

which connect the mobile communications networks. Within the closed network, further

quality of service parameters can be implemented and information can be made transparent,

20 i.e. information on processes in different communication networks can be exchanged and thus

the quality of service can be determined.

The invention further provides a method for sending a data packet from a messaging device to
a receiving device comprising the following steps: the data packet from the messaging device
25 is passed to a message receiving service center; a central routing logic, which is connected to
the message receiving service center, passes the message to one or more signalling units from
a plurality of signalling units which are connected to the central routing logic by a closed

network. The one or more signalling units pass the message to one or more hubs.

30 The method enables the distribution of data packets within the closed network. Usually data
packets would have to be sent into different communications networks. Information on load
of signalling units and connection speed of communications networks can be shared between
the signalling units and the central routing logic and can be used to determine the signal path
with the best quality of service and/or the most efficient mode of the complete system.

35



Fig. 1 shows schematically a systemfor nessaging. The system has a central
mappi ng server 15 100. Packet transm ssion services, such as SM5 |CQ NMSN
Messenger, XMPP use the central mapping server 100 which provides status and
routing inf rrrazi_on to service clients, such as nobile stations, which are
shown as a" PiP¥t"d8f vice client 110 apd a second servi d&TERUIWHD on Fig
|. To be reachable, the first service client 110 notifies the central

mappi ng server 100 about its status and |ocation, when it is turned on or
changes the address. This is 20 shown as a notification signal 11. In case

of the GSMEREPPORIOF trhiEsFIGHRIgNe by sending a notification signal to the
HLR 140 (not shown in the Fig. 1). The notification signal contains the

global title of the MSC (the MSC-GI) of the network and switching subsystem
(NSS) i ngwhy i I 10 1 T ct anot her device, for
exanpl e IEIE'Q]I %gggﬁgy%+ll{lgélrtr8¥§@,?$%m&€‘1ﬁ? %8} hemg%oﬁlééz%o e?l e communi cati ons

net way Kk, Fig Heshoivs stte sybtemndf FiglQ foetedlinge SOS [redSM25 party address of the
second cl.i e 120. In the M protocol this is the MSISDN (i.e. the

tel ephon{@g‘ﬁ%ﬁé’ﬁi‘ﬁyw f%“%ﬁ‘g?r@[ﬂ'i‘lty'ti tle of the second client 120

conpri semg PLrlieg CebOVIRELRAI ROutinB§ 0gRPPI Ng server 100 of the second cli ent
120. Hencé, a query 12, containing the called party address of the second

client 18,5 kuled geers by wd?istdbuigd Spraicaiigpieng server 100 with the status and

| ogi cal }.ocag | Lient. within the nobile 30
conmuni c%g'iogéf\ds?gér}séﬁ'&ﬂé%.? bg\ﬁgﬁa%@e# s?rg]fgr(%??tgnt 110, that wants to initialize
t he oonnkigt Ditribhad IWS@wikd)dHEngieeded routing i nformation from the mapping

server 100, the first client 110 is able to connect to the second client
120, directly through the nobile conmmunicati ons network, w thout further

detour OyETAIF DERERFTIRPOFNHISAWENTANY, This is shown as nessaging
signal 13. WD 2007/1157187PCT/ EP2006/ 011006 10 Fig. 2 shows how an SMS is

sent in a GSM network as an exanple. Let us suppose that a destination
nobi | e st.aty IS, i I LSLEgrrne it chi ystem
| obe resz:1 'albﬁlg,wgs %gh%géﬁwa%ghpmnggﬁ%bs?J}l%o#é\@@gh a%%?ﬁeﬁ él%elsrg{ﬁgg%ﬁ%&gim of

i ts onmel (NIS8ackee trammkisaond sawices hiunlg as Uid4Y,sICSir) MBEBD Masrunged, X6MPBaat ither, when
it is turned on or chan &z i{h% NSS. &? Thi S is.do.n(frg%.a | ocat.i og.u dat e

pr ocedur@"¥H PG SFﬁvérg BARIChRreYIdes Sty ARIJaNNEYA{BHINDIA 1LViEE HliBn 130 i s
transm tdue aPimobpdath€orsl GRath 2d skowmdas\A-Rrst VérSick @liedtoatdnan Reehdivite 160 of
the network and switching subsystem (NSS) in which the destination nobile

stati on <isw 28 andiatedo byneachatre, twofinst sprges elient hi G notifesithaeqnéial MaPRiPE HLR

140 vi a §j : 1Lt AP i i ( bal..title of
the mobiThbI0 A 10Guhi 308 M ot S0l Of URUAR bPaBeaP s ' L Pk
140 foor shbendestiotifitatam sigisl [1é. Bt ase ofi tHE3GSMnprotanl, bies us danet by soding &i gnal s

to the dest.inati on nobjl tation 130. .SUpROs w t an SM5 is ariginated
by an® oreOAFMER gALB: e ALRAPATRM s FEva BT o) oA p B e edufh on
nobi | e shaplobdl tH3Qf tHeeISBMthe BISEEBT) dfahd hawSMERd(sSVBhiagRUBIybteAENSShich 15
is responsible for the hone NSS of the nessage orjiginating M5 170 (signals

23 and 2#highhthei fyst dient The poante Tapsriagigmotige A dee. e ¥amRls Hy JeROh #heli on (t he
MBC- GT,  hiBlihihQhe §d1Ge ARBHE RehhRRiHRRL herwklthO first 3R edt” OIH {dogs tHeRaftdL
(signal 25 in Fig. 2). Having obtained the routing information, the SM5C 180
f or witr dpatthed@kB ofothe recandstlientai ibdn M8 G pwiagahtiys 26thadSBDN fi.ritgg 2) . 20
For the Cent er 180, | k ver s. out. of the MAP of
the s7 ‘Brgieae o ed” tut O SRERCor BE Bl SRATHA0Ropighd ol
MAP- SENDa fethhfibNGe tHeFrxdpfg-s8ivlef $00 «fithe second client 120. Hence, a query 12, containing

the called party address of the second client 120, can be answered by the mapping server 100

with the status and logical location of the second client 120 within the mobile

30 communications network. When the first client 110, that wants to initialize the connection,

has obtained the needed routing information from the mapping server 100, the first client 110

is able to connect to the second client 120, directly through the mobile communications

network, without further detour over the central mapping server 100. This is shown as

messaging signal 13.

35



25 This command i s used between a gateway MSC (Mobile Switching Center) and
the HLR 140 (Honme Location Register) to retrieve the routing information
needed for routing the short nessage to a servicing MSC of the destination
nobile station 130. This request for routing information fromthe SMS

Gat enay MstOGHY'R YW the MBI SDN (Mobi | e Subscri ber | SDNJCOEP2@180fscr i ber
(i.e. destination nobile station 130), "while the result contal ns the |1 SDN
30nunber ér?u in addr aka " VB .Ggl' of the Serwci e. MSC 160
of the v foro éswa? S &b ke %getefoﬂbammwétélﬁéwep%é@ége ina
forward @MipdtRaesshile sMEbR P15 0SafdiBy R E%gg@lo%a&ps@w fehi n%%hlﬂ‘é%@ﬁn{ h beVB
Gateway MSC, which has a connection to the SM5 Center and the Servicing

MBCs. MARag@bEeRhe SrAtDELn/RRYLSTHIPNS 30 metEys the HhRs! A(leﬁmﬁ@mesN S»% éetweakween
the Gat
frgm t hgx@l\féb@gr@%b%%"ﬁggpa\aég% Qat Pawkonq-sgluﬁ'ﬁ%do 8{ ﬁ}%n {I na 3?:96

mobi | £ sThitisxdon2 BPa loc&tlumspdmeeméddhne 1&.v@uchh6&:glmsa tithef shbdstindien rmﬂﬁleabsent :

the MSC, e, M5C.160 of the, visjtor returns. a pegative response to
the Gat eMaP n)éél%ﬁ@sm%edc%tms‘; Sieaet JeAds’ ﬁélats?rt %ﬂﬂ%ﬁ?%fﬁvlé@a € 1o the

FILR 140nd:Qol llrm’vsxtlmhlﬁgsg@s & A3seehiwmaEy 1@ déRRaRMORobIBSERLR 130 is
MAP- REPORT- SM DELI VERY- STATUS is used to set the Message Waiting Data fl ag

i nto t helopited. 1HiE LR d6p nfapemits Heis HnRRrmanofo shec EBRsfldP S signahRerThaf t er

pol I'i ng f. n LV

ot er pr et PR ok e SRR el ¢ YERS pRofE SRIERAS 198HGG 1 ¢ at s
t he genesmtVIoR) 1@fstobeall’1htﬁul‘$e HLRAKO Esrdsdestimtion digbile stagotionoid cad genmdattoof t he
successf ul dellveril of the SMS, The maegl ng of error codes to their verbose
descri ptioyif sHeelsie eﬁiggwag@répp@g'l%tag@gl able | shows a concei vabl e mappi ng
of error code nunbers to verbose descriptions. Since the error code
descriptions are not yet standardi zed other error codes descriptions are
concei vadippose2@ivwnther @e$MSdS engibited by & opigiQiBe Ineakele statidn L 30 kekjs to e serdnt r ol

N R T
MAP  COMMANEBohsib Afdr S lﬁmmaf the mssagodeg{eznmgsﬂs deg Gsigrats Brand4ae &§sf ul  SVB
Wt hout Er rT%en the SMSC 180 queries the routing information (the MSC-GT, IMSI) for the

destination mobile station 130 from the HLR 140 (signal 25 in Fig. 2). Having obtained the

routing information, the SMSC 180 forwards the SMS to the destination MS 130 (signals 26

and 27 in Fig. 2).

20
For the SMS Center 180 in a GSM network, several commands out of the MAP of the SS7

protocol are used to transmit short messages, namely:

MAP-SEND-ROUTING-INFO-FOR-SM (srism)

25  This command is used between a gateway MSC (Mobile Switching Center) and the HLR 140
(Home Location Register) to retrieve the routing information needed for routing the short
message to a servicing MSC of the destination mobile station 130. This request for routing
information from the SMS Gateway MSC contains the MSISDN (Mobile Subscriber ISDN)
of the subscriber (i.e. destination mobile station 130), while the result contains the ISDN

30 number (routing address aka “MSC-GT™) of the Servicing MSC (i.e. MSC 160 of the visitor

NSS). This address is used to forward the short message in a forward SM process.

MAP-FORWARD-SHORT-MESSAGE (fwsm)

This command is used to forward mobile originated or mobile terminated short messages



1TC- I NVOKE Ti neout 2Unknown MSI SDN 3Absent Subscri ber Short Message 4Short
Message Delivery Failure: SIM (Subscriber Identity Mdul e)/ Mbile Term nal
Menory Exceeded WO 2007/057187PCT/ EP2006/ 011006 12 Fig. 3 shows the
situation of a first operator 190, which could be a nobil e comunications
net wor k op&P’87958187a SMSC operator, whi ch conmuni cat esPGI/ERRORS/G14106 et
subscri ber 200 within a signalling network 210. A hub 220 in Fig. 3 denotes
an access point which is used by the first operator 190 in order to connect
to the sbagwean thagMiebasiry MBCabich bagg chenegiéon B b $MS Lener H80handsthgnal | i ng
network 210 mgmﬁxﬂyb 220 routes signalling commands, comng fromthe first
oper at or 196 nto the signalling network 210 and returns signals to the
first operator 190 if the signals are addressed to the first operator 190.

I n case gof j | s . r for instance, the hub 220 woul d be
t he caté@£§§%§§5%@3@%@¥¥R¥ﬁ§§§§t§§pﬁﬁﬁgﬁnetmork 210 is the SS7 network of
GSM and THie cGamh@is SYQBBdtivEEY the CRteay IS O andHIO N ) €43.05 0@t iHRNrdnMBksioyien the

cal | ed subscriber 200 wants to chanqe froma first network provider 230 to a
second ndtanhor mpeseage dem theSMBHenteall Bet balrabile sationoGuge At Fgl deytinagombl e t o

keep his_ol ] par S Lo xpl ai ped
sbove. TR FRioh 3 bRNpHuREERARce SRR sty v B s PR e
240 can MiS€oldeohdtewasikordp®s,ateonrss emepdiey reqpohst tetheviGateway NISOvandeths”

utilising net est abl i she networ k oper s (MVNQ s The first
net wor k ?Svﬁg@&&§§@aﬁﬁ <wgﬂé§ﬂ3§wvgg§§@pfgﬁﬁwgﬁﬁﬁgﬁét?%ﬁg effr AotrlayRGt wor k
provigerdelivel§ oTeROSHIriNREWBIK MAPREPOR RY0-DBLWEIENL StIer 102kd eddsyReché ber 200

nmoves, have usually no contract to share a mapping server 100 or a HL, R 140.
The cal | Masspea Wpitagdpaa dlag dntgdbpHe® KP ere infown tho HAdnmidthet siscksspl &M der 240

and gets,, eggﬁ&.oniéoviding status and routing information, in a
correspondi ng reéls r of the mapping server 100/ HLR 140 of the second
net wor k provi der 240 which is the new home network provider. Suppose now a

nessage 1S to be sent to by t.he first operator 190 to t cal | ed subscri ber
200, os iR Sre s Prrta RV e s SR TR h GrTREAn & Gss prRS SPEhal 1 <
send i th hbesnsl Ceekrpa0t YacAdslEE o Bénetdiion LT @1Ious WRBEdoREY, ihElQ@mE e fi st
operator 190, therefore called guerylgﬁbnessagg originating first operator,

to the mshpivgdasarc)erf thosrceesiil daorty afifbe gier yhag2Bpigasf cheiscadss ehaent
before the,dsk GSkrifRR 1S Abt B2 stand@Bz€d. 1AbRYIshSwiiR cShERANRGhAPhIr 5EPd 2
nmessage %gofhe cgﬁleJﬂgubscr?Ser 20%.'The cgbled Baf&y a@gééggg(l§uw
MBI SDN) dode i minghepr ¢t edrboye tdeecriptibns. Since the error code descriptions are not yet
standardized other error codes descriptions are conceivable.
20 In order to enable a high QoS level and to keep the control of a SMS, it is important for the

SMSC 180 or the message originating Operator, to retrieve all signal acknowledgments,

TABLE I
ERROR CODES FOR MAP COMMANDS IN AN SMS CENTER

Error code Verbose description
0 Successful SMS Without Errors
1 TC-INVOKE Timeout
2 Unknown MSISDN
3 Absent Subscriber Short Message
4 Short Message Delivery Failure:

SIM (Subscriber Identity Module)/Mobile Termina! Memory
Exceeded

25



30 220, to which the querying signal is sent, as routing information to the
networ k provider to which the nunber range of the called I SDN gl obal title
is assigned. This is no | onger the home network provider of the called
subscriber 200, if the called subscriber 200 has changed the network

provi der. YR 28{H&H8Nhords, the called party address is WATHERA0MSHEIOMUNDer
range assigned to the original hone neét wor k provider (the first network
provi der 230) and the call ed 35subscri ber 200 has noved to the second

net wor k I5gob plipays theeitepsion jeé arfesh apereeor 18P vwhikh cqydd be a mobile communications

2007/ 057 0] i-cer ' | jyn i for
support BRAEFTE oo bt harRh U kpr GueBE Wi e PR S} 200

net wor k witlow b dignal{ihfeetivioris2 | Onat wibr2R0 jor Bigi HléenoR3@) ataswpaidiswhibie isqused by ng
signal to the new hone network praovider, (the second ne rk . provider 240) of
The" ca 1B T KBE I Goortants B at OB PO R 21057 B SHe e hbme
net wog k 4igraMi Wit the $Hgrallthg ded@orkeNONTUhNREBVOTK rduiRVei SRI1ingAQmradheldedomnih g e
querying signal und returns a response signal back to the querying _nessage
ori gi natlrery tespErshoperatof HAO finteghe sigaslirmbpetvork 21G ands reiprgd sigpple & Vo fiest t hat
the orig| r.Oul i I Qdh@er.: . and the
new home Tt Pl e SERES ot MO8k 1o IR T chucl Tobh S S S in 2T ana
share 10SMhetwabdongswedey die hhBQ2( KWold bé Me GatelwihBISE0(G-ME@athk egdnsliibgcri ber

First natagk uPdyitress bagmorinod bl e Be Salied ShErt B EFYang s betlng
routing dififoRpmy.i on to the called subscriber 200 does not have to be

forwarded by the MNP-SRF 250. 151n the foll owi ng exanpl e we consider the
common case that the mapping server of the called subscriber 200, e.g. a

mobi | e ﬁ‘é’?%,d) P cal ¥k g E@Br&aﬂ% tb "cgaltﬁ‘gé B6mld first ne’t\%éﬁﬁ{g&‘v&@&?ﬁb‘?@& se?ci’igd to the

second provi der I's loc d1rn the netwo e second network
provi derneBddik ptdvider Bé0,rtge padlegisnigscsiear\2ep gaxoal(yHk RbIE4AO keepThie offuierilpd partsi gnal s,

sent to the fi twor k provider, .23 as .t he. nunber .ran | der, of the
TSDN gF cbest RIS BB i B S Bt lE o s OB P Sl by e
IMNP- SRF 2&fhdOfhetib& biokiler 78D WahKalRy B¥1 d85ork 3¢hetlors N MW JdQIEE be et yiak

provi der, the second network provider 240. As expl ai ned above, as |ong as

t he messugedds’| ¢illsiei negvarky exatdiskadtyoretvigb opgrator BV AY ' 8lgF Be FEHOEWRKE h t he
nunber r ol il twor i W th
the new g 130T kalfed LBty 2o BET PP nEa R AGhoR G PR Yoo B

subscri betw@B@rovider 2#0ld emhabe alled Ishbsthleer 266 srayes, dravgunatly mg contrat toper at or

190 has no agreenent w th the an hol der .(the first, petwork

o ovi e TSR s a0 Aol Baehe LR T et agbtre ghild RE MRS der 100
and tdhe HoufEaRtwdrRpIsy i l2deand kbt ah eney, weskdipg odiudand 280hgiisfopaginblnea On the
ot her hand, if the nessaqe orlglnatlnq first q&grator 190 has an agreenent
30 wit h CHesSPRudBR Fegisegd thromaeing saner 109 é HLRetthorlkhp sesond8stwosioprovidgt no

agr eenenfs oW it B REKARTRAIGK WRIidePr OVi der (the second network provider
b

240) the querying signal wll forwarded to the new hone network provider,
but the response of the target nmapping server 100 (HLR 140) will not reach

(e eSS0 B0 14 5L sOREL B TSR M S R "o
25 In order to retrieve destination information a querying signal is send with the called party
address of the target subscriber from the first operator 190, therefore called querying message
originating first operator, to the mapping server 100 (HLR 140). The querying signal has to be
sent before the first operator 190 is able to build up a connection or send a message to the
called subscriber 200. The called party address (ISDN, MSISDN) is interpreted by the hub
30 220, to which the querying signal is sent, as routing information to the network provider to
which the number range of the called ISDN global title is assigned. This is no longer the
home network provider of the called subscriber 200, if the called subscriber 200 has changed
the network provider. In other words, the called party address is within the number range

assigned to the original home network provider (the first network provider 230) and the called

35 subscriber 200 has moved to the second network provider 240 as the new home network



35(HLR 140) is located and the nmessage originating first operator. In this
case, the nessage WD 2007/057170PCT/ EP2006/ 011006 14 originating first
operator 190 does not get a response to the signal. A routing failure occurs
or the si I out wi thout any acknow edgenent and
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conpat i aéew#mqedbzsh% FeBRE2A- routing logic 280 can be a | ogical part
of a nmessage receiving service center 290, which is for exanple a short
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As explained above, as long as the message originating first operator 190 has roaming
agreements with the number range holder (i.e. the first network provider 230) as well as with
25  the new home network, the second network provider 240, of the called subscriber 200, no
problems occur. If the message originating first operator 190 has no agreement with the
number range holder (the first network provider 230), no communication between the
message originating provider 190 and the number range holder (first network provider 230) is
possible. On the other hand, if the message originating first operator 190 has an agreement
30 with the number range holder (the first network provider 230), but no agreement with the new
home network provider (the second network provider 240) the querying signal will be
forwarded to the new home network provider, but the response of the target mapping server
100 (HLR 140) will not reach the message originating first operator because of the absence of
a roaming agreement between the new home network provider where the mapping server 100

35 (HLR 140) is located and the message originating first operator. In this case, the message



central routing logic on which 280 can be organised on a central server or
replicated on every one of the signalling units 260, 270 on which such

i nstances could also run. Fig. 5 and Fig 6 show the function of the
distributed service center 255. The distributed 5 service center 255 sends
a query siYR2MAH8lUgh the first hub 300 of the first SIHRPIRENit 260 to
the first provider 230, which is the Yunber range hol der of the destination
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and err conbi‘nat 1 ons various srismco 1ons. Before sending further
mes sagesacedshieg posséhilitical Thisuhelndes| avlgrr pr@8@1ofike bdnabsta tdtairedxtemrivit et cent er
290, ca .retrigg% tge infornP%i WO 2007/ 057187P IA?2006111110 6 16 from
the QoS HHAIA<E P36 Mes5Pams ¥ ng FER ISR I AEHHAPTBN S AP T B8 44t abase
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control s several %pS paraneters, the S dat abase 320 can additionally be
used t o iBEPeREng (rendifEsayusersipxifor LG TQE8M oANR I pPoMal St4) 6PmB3tHal | i ng
units 26{w¢g. and providers 230, 240 at the sane S5time. Fig. 7 shows a

di stributed service center with QS-Engine 330. The path fromthe signalling
uni t® 260, 270 to the signal receiving device in the signalling network 210

i nfl uen R ctér}ﬁ?al §c')\1/1§1ng logic 280 can be a logical part of a message receiving service center 290,

which is for example a short message service center. In a further embodiment the central
routing logic 280 is an external device, which can be installed at a conventional short message
service center. Signals from the message receiving service center 290 are distributed to the
30 first signalling unit 260 and the second signalling unit 270. The signalling paths are allocated
by the central routing logic 280. Access points which are used by the first signalling unit 260
and the second signalling unit 270 to send signals into the signalling network 210 and to
receive signals from the signalling network 210 are called hubs as described above. The first
signalling unit 260 sends and receives signals via a first hub 300 and the second signalling

35  unit 270 sends and receives signals via a second hub 310 into the signalling network 210. The



QS paraneters. Therefore the QS paraneters of the signalling units 260,
270 of different 10 operators, which use different access points to connect
to the SS7 signalling network 210, will be different for the SMS delivery to
the sane receiving device in a destination network and sw tching subsystem
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connected within a virtual private network and are parts of the distributed
ser vi ce seeend eigngdBsg uniygy ohas @lsp @3 PP aErP &R0 06t ahel 6P e8idet 230, 8fe qRefyer ence

Nunber s s?g?lmtah fafsg%E a1 through the second signalling unit 270. The second signalling unit 270
25  will receive the response from the second provider 240 when the query signal is passed to the
mapping server 100 (HLR 140) of the new target operator (i.e. the second provider 240) if the
second signalling unit 270 and the second provider 240 have a roaming agreement. Further
messaging with the subscriber 200 can then be done by sending the commands directly
through the second signalling unit 270.
30
The gained knowledge about the background coherences within the communication network
can be stored into a Quality of service (QoS) database 320, e.g. the path of srism commands
from various hubs can be stored. The stored information can be used to reduce the trial and
error combinations of various srism combinations. Before sending further messages, the

35 central routing logic 280 of the distributed service center 290, can retrieve the information
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from the QoS database 320. By writing further information into the QoS database 320 and
connecting the QoS database 320 with a QoS-Engine 330, which controls several QoS
parameters, the QoS database 320 can additionally be used to achieve a homogeneous,
maximized QoS for a plurality of signalling units 260, 270 and providers 230, 240 at the same

5 time.

Fig. 7 shows a distributed service center with QoS-Engine 330. The path from the signalling
units 260, 270 to the signal receiving device in the signalling network 210 influences the SMS
QoS parameters. Therefore the QoS parameters of the signalling units 260, 270 of different
10 operators, which use different access points to connect to the SS7 signalling network 210, will
be different for the SMS delivery to the same receiving device in a destination network and
switching subsystem of the SS7 signalling network 210. In order to optimize the QoS and
minimize the effort of the distributed service center 255 a separation between central routing
logic 280 and signalling units 260, 270 is preferable. The signalling units 260, 270 of several
1s  operators are bonded together by the central routing logic 280 of a central message receiving
service center 290. This acts as a supernet SMSC which is responsible for the delivery of
incoming messages, distributes the necessary signalling jobs to the different signalling units
260, 270, and performs a QoS based management. The status information of the transmitted
signals are returned to the central routing logic 280 and stored into the QoS database 320. A
20 QoS-Engine 330, having access to the QoS database 320, evaluates the QoS parameters with
respect to the different available signalling paths. The evaluated information can be used to
obtain higher reliability performance and enables the accessibility of the subscriber 200,
which became unreachable for a single signalling unit 260, 270, after the subscriber 200 has
ported its number from a first provider 230 to a second provider 240.
25
In Fig 7 a message is sent to the message receiving service center 290 through a third VPN-
connection 340. In general, this third connection can also connect to an open network (e.g. IP
or SS7). The incoming message is temporarily stored in a messaging database of the message
receiving service center 290. The message lives and dies within the messaging database. The
30 plurality of signalling units 260, 270 is connected to the routing logic by a plurality of VPN-
connections (shown as a first VPN-connection 350 and a second VPN-connection 360 in Fig.
7). The signalling units 260, 270 can send the signals, which are used to deliver the message
through the SS7 network. The signalling units 260, 270 provide different qualities of service
and roaming agreements for the communication with receiving devices within the destination

35 network of the providers 230, 240 in the SS7 signalling network 210. The decisions by which
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ones of the signalling units 260, 270 the MAP primitives are sent into the SS7 signalling
network 210, is done by the central routing logic 280 and the decision is governed by the QoS
engine 330. Both the QoS-Engine 330 and the central routing logic 280 are part of a virtual
private network. All acknowledgements of the transmitted signals are stored into a QoS
s database 320, which is the basis of decision-making of the QoS-Engine 330. The message
receiving service center 290 with the central routing logic 280, the QoS database 320, the
QoS-Engine 330, the signalling units 260, 270 are connected within a virtual private network

and are parts of the distributed service center 255.



350Fi rst VPN connection 360Second VPN connection 19 Clains 51. A distributed
service center (255) conprising i.) a nessage receiving service center (290)
) for receiving a data packet; ii.) a plurality of signalling units (260,
270) for passin _;he data packet to a receiv- ing device in a signalling

net wor k (ngfww AR of the plurality Qf signalling unit%TQQ%@T“@g@ﬁ usi ng an
associ ated one of a hub (300, 310) as an access point to 10send signhals to
the signalli net k 210; iii.) a central routing logic (280) for routing
t he data‘ﬁégEgﬁg?’mﬁémH@ﬁ%ral routing | ogic (280) being connected to the
plurality of signalling units (260, 270); and iv.) a closed network
connecti hlg at | eaNbtifitasoscentral routing logic (280) and the plurality of
signallipg units Qgﬁg, 270), 15wherein the central routing logic (280) is
adapted to enable t nessage receiving center (290) to pass the data packet
via the entral r¥§t°8H8 ogic (280) directly to the one signalling unit of
the plurdlity of Nougfnatibn algputificatson(t2BM5C XZB) wi th t he hi ghest probability of

passi ng jhe data RagH&loL Bl Lyrg device, the central routing |logic
(280) beyng 20 q%%gtedo% Ey;ﬁc%ﬁ?gﬂggggonhﬁﬂggﬁg between the plurality of
signal lifg units g8 o5 8’} Hrigigati % ng | ogic (280), the
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to clai : mheré%%BFﬁé%ﬂégﬁ Reto v i ses an SMB or |nstant Messaging

servi ce 27 3. The drstvaidng &®NefarmddSCaHtRe de@bkyioadtDHr di ng to any one of the
claim Ljand 2 whomsh¥g server the plurality of signalling units (260, 270)
IS adaptﬁ% for passing the data packet to a re-
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30ceiving device in a nobile comuni cation network or in an Instant
Messagi ng network. 20 5. The system according to any of the clains 1 to 4
whereby the .cl osed network is based on internet protocol or SS7. 56. The

di stributed service center (255) according to any of the clainms 1 to 5,
whereby the central routing logic (280) is adapted to decide to which one of
the plurality of signalling units (260, 270) the data packet is passed from
t he nessage receiving center (290). 7. e distributed service center
according to any of the clains 1 to 6,]further conprising a 10QvS dat abase
(320) whereby information derived fromresponse signals to signals fromthe
central routing logic (280) is stored i®2M¥e QS dat abase (320). 8. The

di stributed service center according to claim?7, conprising a quality of
service en- gine (330) adapted to process the infornmation stored in the QS
dat abase (320), and the 15 central routing logic (280) is adapted to use

t he i nf oramat;i on ,si.Qr: i . t 320) is processed by a quality
of servié% éhgié@hgéég?Jgﬁégﬁﬁégr2g%f§§3§§m%he processing of the information
by the quality of) serwicsgergivieg (380 censr (296)) foorecdiviag adath pacher; of t he

passed from the Haosagursnkal g Infi o7 zalftor ps5e v Cilaatkl confibvss ng a

messagi ng devi ce anding deeiceinvd sighalling inevork (2€0)s442h 6Mhb lurgitRSpddRalink Qhits
sendi ng a data packet fr8n1the messagi ng device to_the receiving device in a
signal [ing network (08 27Qisingiap asoeiated oneof 8 SHP 3 Wed1Y 3t A acrst Peidt &er vi ce
center (@55) accordi BGdls@nARWAREsiBlallflgdeorkl2B; 25 10. Method for sending a
data packet from a nmessaging device to a receivin% device in an signalling
net wor k (210) coﬁb)r i giCﬁ@{ratl ﬁ@tmgﬂlq)gjw(w) &ragputing the data packets, the central routing

logic (280) being connected to the plurality of signalling units (260, 270); and

iv.))  a closed network connecting at least the central routing logic (280) and the plu-
rality of signalling units (260, 270),
15 wherein
the central routing logic (280) is adapted to enable the message receiving center (290)
to pass the data packet via the central routing logic (280) directly to the one signalling
unit of the plurality of signalling units (260, 270) with the highest probability of pass-
ing the data packet to the receiving device, the central routing logic (280) being
20 adapted to use information shared between the plurality of signalling units (160, 270)
and the central routing logic (280), the information comprising at least one of data in-
dicative of load of the plurality of signalling units (260, 270) and a connection speed

of communications networks.

25 2.  The distributed service center (255) according to claim 1, whereby the data packet com-

prises an SMS or Instant Messaging service .

3. The distributed service center (255) according to any one of the claims 1 and 2 whereby
the plurality of signalling units (260, 270) is adapted for passing the data packet to a re-

30 ceiving device in a mobile communication network or in an Instant Messaging network.

4. The distributed service center (255) according to any of the claims 1 to 3 whereby the

closed network is a virtual private network.



i.)the data packet fromthe nmessaging device is passed to a nessage
receiving ser- vice center (290); 30ii.)a central routing logic (280), which
is connected to the nessage receiving ser- vice center (290), passes the
nmessage to one or nore different ones of a plural- ity of signalling units
(260, 270) which are connected to the central routing logic (280) by a

cl osed network; the central routing logic (280) being connected 21 to the
plurality of signalling units (260, 270), each of the plurality of

signal ling units (260, 270) using an asséfiated one of a hub (300, 310) as

an access paint _to send signals to e 5| aII|n rk 210

iii.) the orme or BTG 1"Ig|t?1§“yu?fl'g"s°l(“ toﬁﬁ‘%r%%tgoflﬁgdrf@mﬁé‘ Ragedone or
nore 5Shubs (3000n fhitdhet pihibEsrssyhe central routing |ogic (280) enables the
nmessage receiving center (290) to pass the data packet via the central

routing logic (280) directly to the one signal- ling unit of the plurality
of signalsl i R URh{ 8iskiBBdd sedvied céMetr @§59§ccg} §tan {ﬂ@lelaims 1 i '&ﬁére%}réﬁass' ng
the data packet to the receiving device, cen routlng ogli c

usi ng i nfor mat i eentrehegniéeg leec (2% is adepted mdﬂCIdEyO (whlcelognaf thee péprality o8 sigiab0,
270) and the cofhl gl ol bt OB GaolshE L PR CQIPLLSLG AL, boAs! one

of data indicat Pt a 270)
and a connectlon speed of communi cati ons netmorks 15 11. The met hod
according t m,10. wher ehy t he dat g. packet co rls S M5 or |nstant
Messagi ng sdr vi @' e dlst%bute serv1 e center accor%m% to any of the claim g r{“urt er comprgsmg a

10 QoS database (320) whereby information derived from response signals to signals from

the central routing logic (280) is stored in the QoS database (320).

8.  The distributed service center according to claim 7, comprising a quality of service en-
gine (330) adapted to process the information stored in the QoS database (320), and the
15 central routing logic (280) is adapted to use the information stored in the QoS database
(320) is processed by a quality of service engine (330) and the results of the processing
of the information by the quality of service engine (330) is used for the decision of the
central routing logic (280) to which signal unit (260, 270) the signal is passed from the
message receiving center (290).

20
9. A system comprising a messaging device and a receiving device, the system being

adapted for sending a data packet from the messaging device to the receiving device in a
signalling network (210), wherein the system comprises a distributed service center

(255) according to anyone of claims 1-8.

25
10. Method for sending a data packet from a messaging device to a receiving device in an
signalling network (210) comprising the following steps:
i.)  the data packet from the messaging device is passed to a message receiving ser-
vice center (290);
30 ii.)  a central routing logic (280), which is connected to the message receiving ser-

vice center (290), passes the message to one or more different ones of a plural-
ity of signalling units (260, 270) which are connected to the central routing

logic (280) by a closed network; the central routing logic (280) being connected



12. The method according to any one of the clainms 10 and 11 whereby the
signalling net- 20work (210) is a nobile communication network or an |nstant
Messagi ng network. 13. The nethod according to any of the clains 10 to 12
whereby the different ones of the plurality of signalling units (260, 270)
are operated by at |east two different comruni cati ons network operators. 25
14. The nmethod according to any of the clains 10 to 13 whereby the cl osed
network is a virtual private network. 15. The method according to any
of the clains 10 to ithejpkradiyyoftshenaliing guith (264,230) cach of tegd edlity wf sighatlime

protocol or SS7. 22 16. t hod according t the clains 10 to
15 whereby the messa@'i"%rzsg(zgde]?i7 SR P SFsopiAtgd 0 g%%ﬁ/?‘f%ogg\?l@{aasiaé‘aﬁc'ﬁ)B?lf‘%
station, personal di gidend sigimds t6tieiignalfing onpoke10; an i nstant nessagi ng devi ce
or a tel ephone. {17. The nethod accordin ny. of the clainms 10 to 16

wher eby the cent P2l 5P 05 “P"ébf‘l&m’glé‘ﬁd%‘“tg (éﬁ%)eiﬁ)n@%f}ﬁrfﬁ?ssﬁgﬁrt%lﬁ’ﬁﬁ Of HO™S j r st
signal ling unit w thhiig3cpsrgye address of the second signalling unit. 18.
The net hod according to any of the clains 10 to 17 conprising a further step
of storing 10i nfor math&Aideri ved from response signals to the data packets

fromthe central roUleNGnidIbting484¢ (290) @nddRee tﬁi@mgﬁ?@r&ég%'ceﬂt@r (250 JTet hod
af e I ng the

according to claim 18 conprising a further step of process
information stored ipass He d@leDackat vib theeenqtep nting/logic () dirgetlyfto teone signadngi ne

qual |ty of servi e elih WhET ey of RgRBRTRRL PRoPI7c) By ik RERR AR e
| ogi ¢ (280) to whi chitpnEpobing kie datayraakat to the frecivipgaddvicegthe reritml (R€iAg 16270) t he
data packet is passegghy om & e MEs52d8rel Geflelh B8 SEAE ol Ming 2ics (160,
270) and the central routing logic, the information comprising at least one of
data indicative of load of the plurality of signalling units (260, 270) and a con-
nection speed of communications networks
15
11. The method according to claim 10 whereby the data packet comprises an SMS or In-

stant Messaging service.

12. The method according to any one of the claims 10 and 11 whereby the signalling net-

20 work (210) is a mobile communication network or an Instant Messaging network.

13. The method according to any of the claims 10 to 12 whereby the different ones of the
plurality of signalling units (260, 270) are operated by at least two different communi-
cations network operators.

25
14. The method according to any of the claims 10 to 13 whereby the closed network is a

virtual private network.

15. The method according to any of the claims 10 to 14 whereby the closed network is

30 based on internet protocol or SS7.
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19.

22

The method according to any one of the claims 10 to 15 whereby the messaging device
and/or the receiving device is a mabile station, personal digital assistant, a computer, an

instant messaging device or a telephone.

The method according to any of the claims 10 to 16 whereby the central routing logic
sends a querying signal through the first signalling unit with the source address of the

second signalling unit.

The method according to any of the claims 10 to 17 comprising a further step of storing
information derived from response signals to the data packets from the central routing
logic (280) in a QoS database (320).

The method according to claim 18 comprising a further step of processing the informa-
tion stored in the QoS database (320) by a quality of service engine (330) and using the
results of the processing of the information by the quality of service engine (330) for the
decision of the central routing logic (280) to which one of the plurality of signalling

units (260, 270) the data packet is passed from the message receiving center (290).





