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METHOD AND DEVI CES FOR ROUTI NG MESSAGES Descri ption
ROUTI NG CAPABLE GLOBAL PACKET TRANSM SSI ON SERVI CE
WEENTER181 ELD OF THE | NVENTI ON The invention rBCHERH06/611006
to a systemand a nethod for sending a data packet
froma first conmunication network to a second
communi cation network, in particular nobile
comuni cat i ongETHeD \AED KSEV.I CBAGKERAINDNT QEFRECHSNVENTI ON
Packet transm ssion services have continuously gai ned
in inportance in nobile conmunications. Such services
i nclude the SM5 (Short Message Service), first
i ntroduced in the GSM (d obal System for Mobile
Conmruni cati ons) protocol, and, TCP/IP (Transm ssion
Control Protocol /Inter ne$SCHPYOR o1 services. More
details of these services are described in the book by
M-B. Pautet: The GSM system for nobile
comuni cati ons, published by the authors, |SBN

ROUf];I]\g? géﬁ ]9% em al'fgE pr Z(EE%T %%NCM ectur eﬁ(ﬁ“/&é&%ﬁ'&‘ER

Communi cati ons Magazine, vol. 3 1 (April 1992) no. 4,
p.. 92- In_nobi | e conmuni cati ons, one exanpl e of
]HELﬁ(H%EE@JNMEQQWQ¥S|on service which has had tremendous
econom ¢ success is the SM5 used both in GSMand in
GPRS (Ceneral Packet Radi o Service) nobile
The inemtionirelates ango reesystemk saind Br miethiod| fes sa‘ﬁding'la dalidSpaclet from a first

descr.i bed in G Brasche,, B. Wl ke: C .servi.ces, .
CommEAFAPDL BLHPL P noHEN CETBHGHOR DGSREralit pRYKELat mobile

commlu@ftafosSte¥ivé®s.. | EEE Communi cati ons Magazi ne, vol. 35
(August 1997) no. 8, pp. 94- 104. As it pointed out in
J.-H Park: Wreless internet access for nobile

i GPRS/ UMTS networ k, | EEE

BAC@W@?@E@E@@?F@? vol. 40 (April 2002) no. 4,

pp. 38-49, a sustained high Quality of Service (QoS)

| evel is mandatory and insisted upon by the senders of
Packet hrapgsissigie s servigedr Bave t PNERRMISY t ginefh pinoyimertanee { e mobile

c I

commiiiRbns. SARE Bt RCREE HESHS (SHGr MRkt e HhdtRhoduced in
the GS]VE(CGIleb&lrS’ysfead fdrdvlebil@Conmhd:mﬂtlbnst)yprf)mcolt hed F&PKIPt (Transmission

Contrgl, PRl Buctpes roiasg et o bt GEiadf of Atage pervices are described in
the bJorkaW W51 PG eTHE €RMagstéRl for "i‘ﬁolflfércotnhﬁurﬁ@z{tﬁ%s OfublfBed by the

pac Ket transm ssion servVice.
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.

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. IEEE Communications Magazine, vol. 35 (August 1997) no. 8, pp. 94-
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-
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Unfortunately, sustained high QS Ilevels can usually
not be guaranteed for the SMS transm ssion service,
w@ee78838Tent ers therefore cannot currently prPVI/ER20061€11006
hi gh service quality in all2cases. In particular, the
provi sion of the SMS suffers from packet | osses,
49, a puRsiHer didhyQeallty dfi Seevied{QoS)eRVeli ik imdhdatrg @dd ﬁﬂsiéted upon by the
del eti ons. These forced packet del etions are

sendegsrf dhamesraess: bt ordentosrabls thadapleymng abiheipagkey &ﬁﬁ?lﬂlsﬁf’n services

like §I\bi§ inﬁ;ﬁﬁ‘é&?}dﬁ%&%@u@m&t@ﬁ | s en&@ k& a&éfﬁgsarﬂie'iﬂﬁ?ﬁtﬁm a pre-
I ncl uding the Base t1dn stem plication Part

deterrhiB&BAEVe] ofndlidtikityMolbithe pAgket nmﬂsmissloﬁaetvu(dm)i also to define and

rotocols (this is discussed in J.-H _ Park: Wrele
main RGeS AEEHEE € BFCCRUBRF 61 SatSt FRBRSS BASERER 28 ARl as for the
ddaygFﬁfﬁHME tﬁﬁ&ﬂgggns&ggg Connunlcatlons Magazi ne, vol .
2002) no. 4, pp. 38-49). The tine-outs occur
for various reasons, disturbances and network errors
r stacl es di allures th dellv
Unforbinafe ReETea- 4y (B Iedels oS opp e Bisriitedy Tor the shas
transn(u'ss@n sbifeeP ahdiSMS (Rhteed fhe?kfforter&nﬁétc&ﬁie)nt@r}ﬁoﬁde the high service
destination term nal &@ as the nobile station whic
qualitgain 4k chses. &x papicalas, thsbplowisphonk the SMSIsufersalremn pgcket losses,
proa P FEF T By L B B BB el cket dcteion

are th@@bﬁ@ﬁﬁéﬁceb@‘f\pﬁﬁﬂcdl;h &mhe\M'geﬁlltdg&loiihﬁn io$ thes gdrabtdicture of a mobile
non- grof essional, 1i. comruni catjon, fromo ﬁ
commyifisgHPRHBItWOEK, aﬁ@tlw@g tlafu Bé%f—'r Sl@a@n Systemy ApRligstion Part PlBssap+)

and tﬁ%@il@%&ﬂc%ﬁbnﬁ% g}e&?g?lpt%%@sc gcg%cgg%%@nltnhg?@%&k Wireless
internen gecesk e $sd cmalblles cmbambes basedorate rth¢ oGPWM”EShenetwork IEEE

omrglgrgq?q%{oyg g%%}élg,tp\é 26 ?gprgﬂg(mzsencg E%Q-V’JI %r ('}ge tlme outs occur for

vmo&uf‘éﬁ&drfsatdis‘f@rbME Yahld Sné@lvolkh @rr@ Sord Hb§tz§1§es§ ' l%&ﬁ'ﬂlé it Failures in the
domai n can be carried out. To date, onl Y. S

deliveppof thet packetsalier ipstencedafhiened dpigint tﬁemsmhﬁldmtbl%p@@tjpésﬂgm of the

packeg?u’aeeﬂd?%( ?g%hggorﬁgnggQgpu %ler S m)mqﬂ%g t?itxtgoe ’ Ex cangb 2 1 example a

mobildPRbh& of Qrdﬁian@ir@dar&h@ascﬁbéﬁ exdigfeten® nEork dparatdreand de different
not cover transm ssions to or fromfixed |ine

netwosk apqratess dorpet haue p Kpaming agrsementdetsngbganet ers are
tailored for the end-to-end transm ssions and i ncl ude
delivery time and conpletion rate as QoS paraneters.

WhenTithe SMS isnuset doisnar- ﬁro@ésmemlj e. ppfishte, a'brglinuaicanm framaone subscriber
tel eco ni cat i ons

Phase 2
t0 anogigs SHEREIPGi 1Atk ORISR egéég B65iis ‘P@Sk’)? aegepigble. However, this
is no N)ﬁ ecr'tﬁ’@csze S dhd a1 §y1%9195)9 SV GRS 18R QcerREs.i N ETSI:

ech processing transm ssion and quality aspects
(STQ) QoS aspects for popular services in GSM and 3G

T R v
transmissior? -sérvicd) Qd gttitatild a4t Bt Qod mﬁtﬂé”sﬁg’lfill&xg §omain can be

Benelli, G G anbene, B. Mrzucchi. A perfornman
carried wait. o dage, only a few QoS parameters have been defined by the standards bodies.

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

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



10

15

20

25

30

35

approach for GSM based information services. |EEE
Transactions on Vehicul ar Technol ogy, vol. 52 (2003)
Wm00725718p. 313- 325, and T.C. Wbng, J. W Mark, PKI/EE2006/011006
Chua: Joint connection |level, packet |level, and |ink
| ayer resource allocation for variable bit rate
599 Dmémbcﬁlmeﬁ adrin EdSs: Spceclepﬂoubﬂing[ﬁ&n@@l\ﬂé\ionemdxqukli;tywispd;cts (STQ);

QoS % (?rié{ps §er'v@;{§|[sz %IIE aéGo ng\%elil%CtPﬁJg Za‘r fgg%itiqghgf quality of
semdélpi&lr&?e‘%ers B (Re cBAIRMBLRISTSINTS M@l 150-23AELt (MB4-06), June 2004.
I1cations. The authors statistically nodel the

packet traffic and present results on the rel ated

ef fi,cien araneters. ~Io ate for ed pac
Both ) BEBRES et ORE G VR RAYe FhoreBBesi Ak BT Rapee evaluaton
appro&€ifor QFSMfHa%dl infatiriakieh RBrRes. tMEEeWaﬁdcﬂ@m@ﬁ; Vehicular Technology,
L ﬁararreters see the ETSI Cs)Ubl i cations di scussed above)
VO

d26@ r@oﬁpmeﬁéB;BZﬁuamd TG Hong ddl¥. Marlsi KagCf Elaa: Joint connection
level a(f-:)ke?‘cléS 8 lggga}'é%drgé (? Q%locg?ﬁf@rﬁ%l? 'bit JA{%"I%uR S services

RVERt ed sever al neasur emen
in celﬂlﬁsﬂJDBSCIDMAAneM&JﬁtId:i ,Wlﬁi Q6% u:@hstra'ﬁ:ts JIBEE, JMrnwaalSZiekted Areas in
T. Trapp, and C_Beg . A Reconfigurable

Commystigationt- gl Flardfe) Ro fl&r PPr b1 ¥ éndlsmgﬁéh? Q@@é&@g}@eters in their
V. rd
respecgg\fe ﬂél‘rfjg(?]act eo%% n e%flégg glstléa’ﬁgﬁag)&% 2{1@ Bédk?gﬁ%:gﬁczaéxgsgr?sent results
on thepelatétPefABiendihemeam&efs. Par anet ers can be nmeasured within
an SM5 Center and in near real time. A conceivable
system framework for a QoS machine, controlling the
To da@t‘-ﬁe%xtcgél Baﬁ(eghﬁgﬂoﬁssm@illtﬁﬁeﬁl @B6ve RRE rof b&é?l' t%ken into consideration.
'ication. SM5 Centers communi cate with
Furthequrasther c»ostmge@oﬁbpa@memr@ sep ﬂm/Eb‘FeIrmlbbyatms dgscmed gbyve) do not

complsBg AL RS R ar Sk Ao e SR e §Psomai n expli oitly.
The additional QoS paraneters have been applied to SV5

in real GSM networks. To quanti éfi/ t he correspondl ng
Additgpgl | @o%| parampisTs| kavsl Heemdingent Bgdemtangs with several
ugh
meas{TBENIUAUG I 1 RIR O BRR, P O R %@f&%@ﬁ%bﬁd C. Begall
A Readrfigueabiee QoSNBonkbradge Brasmawark esr PudfessionalsBhat diaskage Services in
fromthe MAP of the SS otocol. Due to it
GSM mpﬁﬁsi {EEE !’Efﬁ’rﬁaﬁlﬁnﬁlg&%’grﬁ@ﬂf"s op oﬂmﬁ%%wpﬂ%svm s (Bl 2005),
pp. 22 99\’ dg%‘ PaSReRe! WA Ke ﬁfégﬁﬁ‘&mﬁthh\a&? SRELenter and in near real-
esta sh all around the world. However, in sone
time. a°& eascesraﬁler sbamnngraamvgmhe?m aeQop enaghingi chttO.llungJ thee QoS within a
erators are faced with nunerous
SMS IBB ﬂﬁs’cp e%glt QEIR"EHFﬁGmr oani ng agreenents with
| arger network operators. Voice tel ephone calls

bet ween di fferent nobile conmmuni cati ons networks into
SMS Gentsiry aomaynicpicewith ghe prefrastyetaeestHr mgee Pryidesuby (ussmthe SS7

(Slgn#ﬁgé S?%ér%l?l) %ﬁdtg&l?thfe'a)égﬁohﬁl (S&é“fi’&&m@t%&%%de#&‘é’%"g%nmg domain

explicitly. The additional QoS parameters have been applied to SMS in real GSM networks.

To quantify the corresponding QoS levels, the signals and error acknowledgements, made
available through the SS7 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

operators have been established all around the world. However, in some areas SMS roaming
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of SMS services requires roam ng agreenents between
the network operators. That is the reason for
W@ wias11es i n which custoners are abl e to phonRCHBRIDE011006
stations, such as nobile tel ephones or persona
digital assistants, in foreign countries, but are
can sotnatimes be diffeuhaQkié oﬁé@,hﬁﬂélssétmds @pyiates ateofachd wadimrumerous

nobj | e tion. Currently, are long waitin
problgms psesfablisking rasmng aﬁ{fFWGPié %1 Loz AT ORERHOTE o

calls G3hvad] ﬂl?ﬂ%rern@’ ﬂmbﬂg cBORRRAIBALSs MOk o TBielin QWS can be routed
operators. The major network operators are often
througlnmelISUﬂ?qISIBNe@sealﬂan};hsmgmfaed tedephoge agmhdﬁwwever the provision

cause they fear an unw el dy.nunber of r n .
of SN BB EIIS Re i MY bAPESR dbf el epaprppThat is the
reaso® 61V $@RarfssCRSWhizh | dub¥mb Rl aBabketo pRHRSHbEIR §iBfonsS¥&dh as mobile
as SM5 services. Together with the SM5 service in the
teleph@Bhs pr persows!, dlglltraéraé&sta@ts,otrh’@rrelgra@nemtnsw hus haeed u@hle ite ise packet

nans35 3 s REa Rl bagh Ansh B e e e i iss for the
small SRtWdrk &perafts Gt Tvh et tb&asfa@liﬂdrdaﬁnﬁ@ hifeeMBEE ivdieh the major network

which the 1S41 and 1 S95 protocols are used in_ TDVA
operators. nheimaiey aatviark t onsratoracare safjena Hawiing to stpblish these roaming

agreex@aﬂt‘s }6828'5 g/lﬁ%y fr%latg ?Ig\‘f}:ﬁ\g%?&g ﬂ?ﬁl‘tﬁﬁ olf%&ﬁ gg%ﬂ?ean ) 'As a result there

are rebEisSEG inghd deMicSadcessilsiBty(fer gackhﬁ@nshﬁd‘dld\zh&meh gefMS $bvices.
or ALM are beginning to connect their I Mnetworks, in
order to get over the obstacles of conmmunication
Togeth&SHth Hid S| AR ﬁtthpd (631 R8Nk a¥e HIREF SacREESWIRA¥ servi
ogegi&fs&ler entggr ot oc S use groﬁl&dl ffereent % Serviees
whiclpha)m speung. upSonthe dést tyhas and twhichpare tlanmgmmtlmcczdrgpatibility problems

e A0SR U BB CAM R ) 15
protod P hRC&ed in WIDNIA 'ﬁnﬁrmiﬂl Multiple Adedds) @hﬂ't@ﬁm (Code Division

Engi neering Task Force) and popul ar for its packet
MultipigiAcshesd netevoeksis e fgmadaeCdmad@0pyer 1P"). The
above-nmenti oned services use central mapping servers,
- which provide status and routing information to the
Even @tdvidure ot tidepopoks InsmbhiMessagiag (s Sérl\/ﬁ‘z}:s (eg CICQ, MSN Messenger,
(caollectively called service clients)
IRC or ddMha5¢ Begimiag sxenneet their BHmehuemks; laéﬂétﬁéo getriepfhe obstacles of

conn B0 -SFELE PR LSRR LA Rl e
by tha/hiferenb &Msgoviders. Bbmenf thetthadt imgorttant tpootbenls ineluded abber (XMPP),

connection with arget dev t he reguested .
whos§ SRS, S it SehRleR SHOPP MR OE Bl STERS il G 2G5 JgptocoD, which
is creﬁtg@ b9 WV IECIEF @hieSitt Engin@&if TV Gnd ipdphRe fdrafsgficket switched

devitce directly through a network, "wi thout further
telephgaingmse G\mokcetdver BEM r al mappi ng server or anot her

server.ln the case of a GSM network, a Honme Location

Regi ster (HLR) provides the functionality of the
The aBb@-@ERtGric@ReE/idd BE BéntRe Mapping EBEvess Mhixh provide RRitusadhd routing

about the nobile station (service
information to the different devices, mobile stations (MS), etc. (collectively called service

oice telephone

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

another server.
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client), are the IMsl (International Mbile Subscriber
Identity) of the nobile station and its |ast known
WQeWrHs718T address, if the nobile station is recRRINE011006
This address is the global Yitle (GI) of the Mbile
Switching Center (MSC) which is connected with a base
station having a radi o Iink to the nobile station. The

Gl of t C C-GI) .is _routi pnforpption.to
In the Shog o RS MIRF sy SESTES FOHiPR Regities (TRR? BiPVidss tifofunctionality of
the af(‘)"r‘@ﬁ’l'ehl‘?oéﬁ A S‘@l‘v&h TRE §to|ré2f3ﬁf(ﬁ'ﬂla{18n Bskﬁlt N%Sm(@ﬁ‘é ¥afibn (service

d swtching subsysten) of that C. Center
chent)g St\ﬂh)e IMSIe(II@mmmtaIMCbbll@s%d)smﬂay Idem’ue;é dﬂﬂtﬁe momhetstaxem and its

st IRt e 4 PRPYS SRRbsu SRR RS AR Bt o Elobal tile
(GT) & tht MesHle Bvtdhing ERAEL MSE) WhRh Vo fRbee Rmf}xa&bégets@éti%% having a

the generation of various error codes, including

radio hclktvotlw em@elnstﬂtloof TheheTsafdhe 3@ thel MSQ&TQ ls)foqtlme lsf@natlon to

s 35 BT Sl 1 B RSB BT B s n

NSS (ReioBK SndPivatching subk)stdn®d) of tBRAISM. net wor k operat or OP2.
The service subscriber is generally able to keep his

old called party address or MsSISDN (Mbile Station

A SMS;t%g{egggﬁS%ﬁ M' I\er%t\&’gllk {}ﬁtsv&r k)tlglﬁymé?’s%ﬁﬂwes of the SS7

novvn as port I

protodds Utal |tMn§d‘m mwtplnil@s@BV@vef}}-lLdB)nrﬁindt hieliverbi h estatus report. The
station, which was ported fromthe {irst network
interpgstioa: ofrthesp) stfttbs Faperts at. HircS Mot Gt &é?aa%so&ecaﬁzerapen of various

error doREQGRGudi {Ha%cmeggeﬂ?etn‘f\ef fhe %&es%%ﬂ%ﬁrg@%é &efs. a

sender wW's es to send an SM5 to the servi subscri ber
of the ported nDblle nunber. The sender is subscribed

i TR RS B8 BB i e 3 M et

from zf ﬁfs‘i hetﬂ@ﬁ%ﬁ&aﬁp eratra @bnd’\ﬁét%rk SpdritBr OPIDEhe EAVRE subscriber
der of the MSI SDN of the ported nobile nunber. As

is genpmﬂg ahle totkeeprbissddealled partyatddagss op MIASHN fMebile, §§1t1@n Integrated

. Ol N re nt W h . eco
servid 3L BLFATIR hh Ul OB P REOARS shRRGRE msisoN
Usual Bt @l Bafpife setver (HLRY 6 thet Mobidé kiadus, Whhuhlv% ported from the first
information to the destination subscriber t he
netwoppppaaonHbil|te thiusasand netpyeek pperatey OFds ;sglpﬁaé@q Hgthe second network
5 operator (OP) will send a MAP command, querying for
routlng information, to the nunber range hol der of the
called party address the MSI SDN of the destination

subscr | ber nber | de s the first
SuPPCRE ARG B SFIHEG ide 10 5end 38 ISP he kevirh pbiciiben o dhe ported
mobllé’rnu'ﬁ'l-b%r T GBnde? i§ QBB 8 4 MestdR BRihAthe operator (OP). This
destination subscriber, is |located 1n the second

messagetowgmatl@@petatosul@ﬁ abzltrnmg FrRa¢emyentywithi the firgsr negwprkopperator OP1
which) 13 Il%ggtlgln Ngrg;g%;}}%/ qﬁh‘%’l]\%%r‘sm'an ExRF}%ﬂgf?:‘l ng:i)lle\’\{llulrrllber 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
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 OP1. If, as
usual, the mapping server or HLR, which is responsible for the ported destination subscriber,

is located in the second network OP2, a Signalling Relay Function for support of Mobile
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The mappi ng server (HLR) of OP2 responsible for the
ported destination subscriber will answer the query
wWaRemosisacknow edgi ng signal, which is sent tBCT/ER2006/011006
nmessage originating operataor (OP). If, however, the
nmessage originating operator OP has no agreenent with

Numbeh @oftabiity (MNRBHKF)OpROR! avill (forwde the' gigfingaVider ()onﬂﬂhmd to OP2.
no comuni cation hetween the message originatin

The regpping: sarver(Eal) ohORS f%?orﬁ&le«éwﬂ@pmrsﬂdoéesepﬁﬂq% subscriber will
answe?cmec" Bs.l: WQP a'ithckﬂg&}f‘er%m%r@gna'lfwfntaﬁ 1§r§§rﬁa@ethﬁ m?]ssage originating

ori gl nati ng operat or as-an agreenent wt
operator (OP). ifthooveven phe atessagOBkiginatihg nperaige ©frhat navagieembst with the

second networ k erator OP d now hone network o
first nEEoT GPGFHIRE (BUBDET ToBEF dﬁﬁe&gﬂmo%r@aaﬁnﬁ@tloo{mWFﬂf Hisnipessage

originhfify SRR OPSHIIEE f@f"-n@w&f( oggl%tdf"'dﬂl ﬁgifosglﬁﬁc OntthE other hand, if

origination operator (OP), to the absence of
the messagd onjgiaglirgpopmater DPt esem meam:(mt O, th&'H'arstrmwagreoperator OP1,

ori gi nati ng, oper at or, OP _dqges not ny, ans I as
but ng oaeBant With e et BTHOTn PRI e Ltk REY foGRetwork of the
semcé%ussrcaberp afhe ratcﬁnmedgmg lah&dr 018 tRY MalPiagieel CHLR) of OP2 will
dress the problemof inproving the service between

not repgbtheeorigirationi apsratandMedwbiokihe absngaioé mearaing| agerements between
o 82 0155 BiSonet b ing opbel 6P FRe uihol Dy o B ALK e sen

MAP tbamiahRahdinay saty @iesd ﬁle@@fsb@dl cal |y updated and
synchroni zed through interfacing between the wreless

network systens. The patent US-B-6,832,089 (N | com

Sever%lgﬁa?{a}gsls Ialﬁ? )%gp@gio“@ia? kAGHh qzlggl? ag{ﬂgs@ f}fébbﬁme% o@qggﬁ%ving the

I'nconplete nu ns w n the
service betweely mobile comuiwicatibhdnebBdrksonnecti ons i s used as an
SMSC relay to relay the short nessages sent by an
operator OP to a subscriber of a first network OPl

US pafériabpihtidn 006 2@%2’\@‘&&%1 ) Q:’a%hé},aé/ h¥hddOtor Wb@the service
agreenent with the network he SM5 i s sent

withint WeelgiiscﬂwaientSl wlueh ®llrdiorattheThn HLRen{fomBammlsa)e@odwalﬁy gpdated and
dl n a.ne en%ges hﬁ Sagr eenent
SynChWnﬁfr {QUER ST CHkgt KOS WIFFRS 8% “capabl e

of interrogating all of the HLRs of the country in

whi ch_t he nunber &ﬁort ability is oger ated. A database
The patenp§19-B-6.83 208 cNdcomhiraghest a tpgthed iyfuehe addispseg| the tnyeblem of

PR TSI g U BAE Db cpmpyer i

SS7 cudniectiotsliRutedl dsnineSVBGatlay toiedyotie sls@ramebsages seanbgah bperator OP
HLR, h b f first t Th t ent - B-

toa s@cry@ggf a esgélgtovgonrg)gfp Il%‘%lfl% a{s%dgxgg}'cgﬁq%g?r OLI;% hav16n’g5no roaming

agreerh&ﬁnﬁm 8 inefvétk PVEheAMY &Nt RithRhaRlobANItRI GF otk visited MSC
unmbers of the short nessage transm Ssion centers

to a c()ISpB(I})n SMBC 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

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

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

SMSCs and the switching centers (MSC)of the networks
w@r007ME718al | ed nobil e tel ephone. A nunberi ng pPEWEP2006/011006

manager defines fromthe nuhber of the called party

the relay transm ssion center or centers (SMSC) in

of theOet@brkis @f tigaedlel iBotsi v tklephdi@. AeminitserinlyBlan Miafadee defives from the
the_ intended recipient of the short nessage

SMS) .
numbgzpf 9 saliyshpasticthe gelay tiangpisyien cricY GepiaTy (%\Slséw%sl order to reach
e e e G T

approaches teaches a systemor a nmethod which allows a
.reliable, high quality, of sery or dat acket .
Variofsy 3pRRPEs dR TPTaYY gme?laﬁweﬁﬁ/ b&fﬁ hetste by pespark providers
have BEINREdEeQPE R HRAE Hrivt ROt WeIET e AATRE BB KA a%p-EIP@a%ﬁes teaches a

operators can be possibly located in differen
systerg oomiar imethod SulidhRYIGFs BHECH aNENTIEIONjuiatityl ©f tdeeviedf dor data packet

obj.ect. of the invention to sure reliable cket . .
nansTRSHAE i 4B G OB a4 P B A B NG RIGUATRGE ot roaming
agreem8f8! Thdd8 of@¥iofL&ani Y& dsdibISTI8He LMt £EIuARRS. _

networks. 1t is furthernore an object of the invention

to i nprove packet transm ssion services between

' ' recei ving devices in different
SUMW%@%H%W@&@ES whi ch provi de nunber
portability. It is another object of the invention to

. provide a nethod which allows the determ nation of | .
It is E@EﬁfPﬁeyabebEéP of de fipyenpar ketensyrs rshris i Ragke etransgdssion services

betwegg %es@g%igg Uel/icl® %ﬁ%rg&ezﬁ\f}\% 'ﬁ%@ice? X hﬁﬂ&@gt p@rﬁ?ﬁﬁf&ati?r%s networks.

mmuni ions ne out roam ng agr eenent
is a further object of the invention to enable

) intaining a qggH.LeveL of uaIité(%% servi.ce for a b
It is fefheresgk e ObiProaidng MVeBteRFo BhpTars Backet frRRSTHIRM argies between
messa@{r RS AndYeRivINSEEMRE O dFRA REmfRafioR A6tRIrkd WRRh provide
a messaging device to a receiving device in a

numbei pprtabllithg net wor k. The system conprises a distributed
service center with a nmessage receiving service
center; a plurality of signalling units; a centra

It is anBihet BBjebOsl the iAVEhtion Gb PEREdNLtidd whARAeLIowWIGh@Uetermination of
| east the central routing logic and the plurality of

quality jo serviderfgr DankebiransHEsSIATsSPAjECs; S a5 shgrtduesyigeserae, éxchanged

betweks ¢ n?cfatig%gneg%vg%(? @viﬁ%ﬁ%&éi@e@g@ has al so

connecti ons net wor or IP). The
signal ling network can be a nobile comuni cati ons

. hetwork, such as but not exclusively a oJ. )
Itis a@wggrnéw% therpwerigpig) qnﬁﬁl@ RepRHRe e&weaw p@lity,pf service
for a S8t MESSenger Network, such as but not exclusively

Jobber, AIM 1CQ WMSN or IRC The signalling units
m ght be operated by different conmunication network
ent_r.oa

s BT RO A, SRR MR e o pck
from 4 Bf#ksaghpl dRice 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
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
Network, such as but not exclusively Jobber, AIM, ICQ, MSN or IRC.
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enabl es the nessage receiving center to pass the data
packet via the central routing logic directly to the
WQ@Rr@WAas11Bhg unit with the highest probability PGI/BB2)86/011006
the data packet to the recdiving device. The invention
further provides a distributed service center
conprising a nessage receiving service center; a
ality of. S|gnaII routin

in a central
The fisgfiDe alte Pnie Soneratay Rﬁ?‘ﬁ%@ﬁﬁ@&@%@é@ww (qRgrators and/or
mlghtcl?aQ'E [¥ferbRUbhmthe! QPtdmdRd THEGyREMRbIilYs PEerttad BMltngNBgic which
units. The nmessage receiving Service center is partg %
enableshthecinessegt rescivorg cetlteroto pass thadatal paokdtavie thogartcdli rontng logic

. 0 her. wor ks S7 or di stri byt ed
airecth i HicgBTER it Wik e BrihedlrioB iy Re) B WA Packet 1o the
receivi®d 4@k ation of the signalling units of different
network operators with different roam ng agreenments in
a way whi ch aI | ows the shari ng of resources. The
The 19}{]6%1[){1 k1'Hrtt er. pr vi\éé:sc %né&%d P(:eac!eln%r 001% o 1n§ e%l Xsage receiving
arrng o orrm rom’ response Sl g

servicei @Aek;Sa p&ﬁzthty raifcslgﬂanﬁfg ifc; h&eﬁ@mnn@ldg@@ zﬁnat Avelok&d network
Wit hout the probl ens assqciated with transferring

connegtipg al l§ash ther central wERL Mgigwend hephirakity f siesellingHmits. The message
: Ll.e i ' r it
recelJﬁgngér%lg‘é %%ny“ﬁg;%ﬂ {Ej’l’;@g %?&\9@ néﬁ»;o\;y%l esgbg‘#ta%g tagér Sﬁfﬁ% ~copnections to
other nemlodme(etgeﬂsandm)nf ormati on can be nade transparent,
formati on on ﬁgoces es,in different

The %8&%5 CEFY1efh CRRIETSYIRY thea floged é‘i‘é‘f?élﬁgeé‘ablﬁ?]dh‘i ifqYakqyation of the

I f [ t T,
mgnal}ﬂHg unkty og rd(l)i?(?él’éts&gwﬁg(noﬁ‘?atggsr @gg‘rgigi{?%antaﬁgrg'tngﬁ’ g%}%élﬂgnts in a way

whichf arlbmsethcrsl%mgquges:wmes eTheodlatnrbetyélsvnvm agater akso allows a more easy

. S|n e follown t eps: acke
sharingeHl Thiog At g nebes®s Sehlt EBRendy nhBEaBErahis fPfpunication
netwotky Wﬁtﬁ&ltctﬁéltp?dblerﬁs aSdktiatdd WRN tiaRgfetrR@ fignaldbGdt the open networks
connected to the nmessage receiving service center,

whichpgennsst theemebile sgmmunications mepnrks. sWahin thenglosed petwork, further
quaht& o?@:r@l & c}%%a%%t% c?:In b%' %Jlén? 1‘11?0%%89 Bl Be m%ie transparent,

on nec cent ra ogi c a clo

ie. inﬁﬁtnwﬁmkon Ehﬁegeelrpdlffannec@n@nﬁichmmgnamoﬂ@ cp@ s ekdtanged and thus
sage to one or nore hubs. The nethod enabl es the
the q"él@’t? SeUisesRn &F dgterminsdcket s within the cl osed
networ k. Usually data packets woul d have to be sent
into different comuni cations networks. Information on
The imreatiloroﬁlrthiegpmh/icﬁemg nmlildchfoandmddngmMa padkesiremch mf:ssaging device to

t b d
o e CELL GRS DO S50 B R0 S0l KR e v

is pasf® td0dedspdRE&VHgRertittecehtedNaterRal Fouting MogdiblowligR tis connected to

gquality of service and/or the nost efficient node of
the messagecisgiviag seryestasnicHIEBERE I ORFSEEE tPHERCr GYRE SigRRYing Lnits from

a pluréf;&z\@fr gg@fﬁ'ﬁgeﬁ]n&sp (vhn%sasr@qgoﬂgec‘{\édt E) fhe C%H{rglallouﬂﬁg %é'lg by a closed

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

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.
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Fig. 2 shows the systemof Fig. 1 for handling of SMS

in GSM Fig. 3 shows a systemfor nunber portability.
WER@W7/0871&er vi ce Center with central Routing LORCHEPFNE11006

5 Failed query by a DistrilbButed Service Center. Fig. 6

Successful query by a Distributed Service Center. Fig.

7 Distributed SMSC with QoS- Engi ne. DETAI LED

PT TH ENTION Fig. 1 shows
DES@%N&%I}%@@ m for messagi ng. The system has a
central mapping server 100. Packet transm ssion
services, such as SM5, 1CQ MSN Messenger, XMPP use

Fig. ltshews esystein fommpssagingeavither ceh@@l mhprihg perven. des st at us

. ~and rqguting infar ion 10 seryigce [ ents, such as

Fig. 2nS§BWF esstyﬁ'gf’b ,‘gﬁ%oéﬁa%‘h@gﬁ%g%égkﬁ rst service

Fig. 35hb®8h s}kOmaBHnanB&GRRAbLiAES Vi ce client 120 on Fig 1.
To be reachable, the first service client 110 notifies

Fig. 4tSeaviceRentgr withspitna) RoatingLogio0 about its status and
ur.negf_on or changes the address.

e devic sph
Fig. STATEA ey Aty e B

oh signal 11. In case of

Fig. 6t$iRcésoMI g€y Distritiuged Serdied €eligr.sendi ng a
notification signal to the HLR 140 (not shown in the

Fig. 7Higtribyted SMMECrywith RpEdngsws- si gnal contains the gl obal
title of the MSC (the MSC-GI) of the network and
switching subsystem (NSS) in which the first client

DETAILED DESSERIFOI@N OBTHEINMENTIGN VI ce, for exanpl e the
second client 120, within the sane nobile
comruni cations network, the first client 110 needs the

Fig. I%II(\)A{N@ %lﬂ@t‘iz&?&a?ﬂgrﬁﬁ&n%r ﬁ)@é%a%%%o’??e §stedhaslZ Qenttal nidpBing server

pr ot oco Is"1s the Mo €. the tel ephone
100. Rankbe tipnsiiissioVSie8Dhi¢sgisadhabs SMS$,eI@D, MEN dMessanger] XMPP use the

20 conpri se out.ing information to.the in . .
con B D Bl STE S R hE FPR g srvce ctems,
such d2moBiék@atibhd) GviiEIE afeadho®il A2 Fivst B8R SHicAf 11Hand GRB6hd service

client 120, can be answered by the mapping server 100

clientfi2p1pnt Fig 1stIgt hesreashpblep gieclinst seseiae chent dfl Ometifige thgrrgntral mapping

client b . . s At o

servof PR FR PR, GG O BN L U P s s

showit A€ acifieatibro Bignhlabl . datcasa efl tHeh@SNE prbrctol Othis 3gdone by sending a
information fromthe mapping.server 100, t

..l nfori he first. .
notifigatiog signeh ty the HHk 449 énet Showe in ths Kigel)s 4B natifiqtionsignal contains
the gloBd it JrGRd l\%Sé '('ﬁl? u%?ﬁ-g?ﬂ cjg?f?é h&wo AR LW ALHi AP §L|1bsystem (NSS) in

net wor k, w t hout our over the centTta
whichrée ffirsgcliant id0 ro@@s. Thicentae slothen desicerfs zyamglesthgrsatond client

13 ..Fig. 2 sho how an .SNS is sent jn M n rk.a
120, i HisaS TR e SRR ERNE SOy Ol clbE AGTIGh A BFe the called
party 2ldesO8f #R0sdcdnd @REAtNR0! T theV GSM Proth&3] Whiskis aRél MSISDN (i.e. the
swi tchi ng subsystem To be ) )
telephone number). The MSISDN global title of the second client 120 comprises routing
information to the mapping server 100 of the 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
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.
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reachabl e, the destination nobile station 130 notifies
the HLR 140 of its hone NSS (network and sw tching
WG 3pstien) 150 about its | ocation, when it i sPEUEP2E6/011006
on or changes the NSS. Thid0is done by a | ocation
updat e procedure in which the global title of the
Fig. 2dsi®bwsriaiv an ShiPiid sens imhi GEMImdwork ztsrans;m'ntptlechhym suppose that a
ignal 2.1 to a VLR (Visitor Loca Qn Reglugter

destmfgdat Pbile ahen Wit e raaming p UG NE I8 & ﬁystgm To be

3
A R S BT RS s v

and switehisg gnbﬁlys@ﬁl) IPReabontits icatien wiant it ngy turnédoemat pbanges the NSS.

Tis i oSy S1Fato IS Pepoien wpGh e Rps BiGTG desipafon mobit
statiofl 30 'is"l%dsﬁ‘ﬁ‘ttém ﬁ;ﬁia&t %da@ﬂl 139 Vlﬂ@(%@ﬁoﬂ%c‘dﬁ&ﬂRE%ster) 160 of the

route signals to'the stination bile station
netw@mdswlmmg hd!syanms(\bﬁS)slromhg]hnmeedes@yamn mobile station 130 is

locateg e?ﬁ':l{ngppmbl oy St gsls? 111% IOTS% khlehtl’ﬁé%\)/(é4lﬁs\llt§ie§r% n"fl 22. The

transrﬁilﬁt@d DEag(irMemees @na glb8A thhd sfhthé mobls @@ﬁsmbg eeriter, whmsc GT,
honme NSS of the nessage originating Ms 170 &nals

and VARg ipstored ifoghe HLR iFiar thelesimtion gtpbqls éTraFlé% Tg@land can be used to
f IMBI) for th
route A R BeSBon BRLILBRUOPEAET: omthe HLR 140

(signal 25 in Fig. 2). Having obtained the routi ng
information, the SVMSC 180 forwards th
SuppesgIOPHiARs BN 11 sBenateq i’éuaél 02@1%1&ng1¥? Sﬂt@n 1%5 ang 43 to be sent

to thetdzsné %1% gH 136 ﬂle@bﬂsrl%é’i@'ié‘thesﬁ)@Cg*Slt\%Qm%sl80 which

the e SS7 protocol are use
is respmmrhﬂmfdr t}seHmrne NSSSﬁgmsnessagEed)qgmatmg MS 170 (signals 23 and 24 in Fig.

P- SE NG- | NFQ: FOR- S Thi '
). ThELd rfeen 0 (oinaye veepgnraaten ik KSR MSD for the
destin@f1én hi¥ilElsBtidAQ 30 Hevre tHeOHERI 0 ERARS2 SN Figd 2?1 EHI4ViY 8btained the

the routing informati on needed for routing e _short
routinggnfranation the SMSK ¢80 fprwadsdhe BMS i@cthe |dﬁ$§tniabﬁn Fbbhil B@ (signals 26

and2?taf:4 R)/g) 130. This request for routing information from
"Gat eway MSC contains the MSI SDN (Mobil e
Subscri ber 1 SDN) of t he subscriber (i.e. destination
nobi | e statlon 130 while the result contai

h
For thegpSricerser 140 bua G§b4 AgfoBls ssexwral oqupimarsss qut T AP of the 557
protocgggyé el % MRbnd {sh%rt &@ga%?egonaﬁﬁel} he visitor NSS). This

ress i s use to forwa short nessage in a
forward SM process. MAP- FORWARD- SHORT- MESSACGE (fwsn)

T S forward nobile originated or
MAPM&@WQJEE@ Eﬂgr é@ges_between t he SMS
This (GMANRYis M bsvesa Q&%w@l\;émm evfobRO Stvixchifg CRRrGarnit e HLR 140
180, and the Servicing
(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
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
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MAP- REPORT- SM DELI VERY- STATUS (rsds) This comrand is
used between the Gateway MSC and the HLR 140. Wen the
W e@neils8si on of a short nessage fromthe SMS EBenEPR2006/011006

180 to the nobile station 4dsuch as the destination

nobil e station 130 - is unsuccessful, e.g. because the
betwesh! BRCSMBEGateRay ABSENvhichgas "@é%nn@ctﬁ)n fohtBie 'IRES KGeAteaf 180, and the

the visitor NSS, returns a negative response to the
Serviciig M%&p. MSC and t he Gateway MSC sends a Report

SM Delivery Status to the HLR 140 to allow for a

del ayed delivery of the short nessage.
MAP-RPORERSNIFDEA DERIYWERXTEBATMS) i s used to set the

Message Waiting Data flag into the HLR 140 or

This QPR £ HEH R aSO S UL ATCSRE S 490, WEES dhe ransmission
of a sffcﬂjt ln{e?&gﬁi_?é) Mleogﬁs%erfté}el@wgﬁ)bﬂg lsta¥i6h S ﬁlcﬁta§ttll1k§dest1natlon

I nterprefation ese status reports at
mobllé btatléiNB(I}elshmsucl:Sﬁﬁﬁlaegl betcatseshd Sibsgréhee mas iabsengfthe MSC e.g. the
ri Qus err.or |nclud|n t he ackno
MsC 1R’ iBe oS VEES Tebwng wopeahls spmomen® thenprRg R MEC and the

atevx%tryrIQSCC Hes a trpbRES NI-BELREY §1A@S K HBLHOR lh@Stonéﬂovxb?&na delayed
andar di zed. TQab le | shows a conceivable mapping o

deliveey o6 thecshde messagn. MAS-REPOBISMARBEIVER $riLABIhde uﬁﬁbto set the

s i B B P e R bR A7 e Sor s

transfmygolgngl gh QS level and to keep the control of a
SMS, 1t is inmportant for the SMSC 180 or the nessage

originating Operator, to retrieve all signal

v TSP 0 R R GRS o

at theSSExﬁﬁehtdr BsadilithesttheErgeaeatidn oE- ‘l'dim(t—erf’arnamiet thcluding the

Unknown M| SDN 3 sent. Subscri er ort e 4 .
aCknogilﬁﬂgﬁm%fs%féb%S‘lﬁéFﬁAsg‘ér‘{} iery o e SN ﬁm%?saﬁgeang Rrror codes to their
verbos @éﬂ:ﬂlétﬁg 5 Bhedd dﬁrd-f?erdmrglﬂle 1 VREWRE Xcgﬂ%ﬁ%ﬁfrﬁbﬂpmg of error

tuation o irst operator 190
code muuibelrsbe) aerhoisé Idgsclmptmmm Sandeotts ArdEOle a#r@cxaptmnsoareanot yet
ch.conmuni cat es th a target

éI\;E oper at or
standag g P PESH S SR QR TPPT P AP F WD et wor k- 250, A hub
In ordé2fd éddblel Dhigh OGN REBParRNtoA&Ls U dItidl oPRISMS, | 8 isisrgsbriadt 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 Terminal Memory
Exceeded
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the first operator 190 in order to connect to the
signalling network 210 and to exchange signals with
wo b@785sal | i ng network 210. The hub 220 rout eBCT/EP2006/011006
signal Il i ng conmands, com nd2fromthe first operator
190 into the signalling network 210 and returns
Fig. 3sshgnalthe bidudtion ofiar Sist opeatat 090, h0kich kotildebesa grodlls camenunications

addressed to the first operator 190. In case of SMS
netwogk GREIALOT| §F & SAENF etk Whidly comBIURIfateS Wik 2Hatgeb sebscriber 200

thhlﬁ’@ yi alEﬁ‘%%%k |O§Qt§ mg@@%d & P‘YE ?eré%%l a%@@slﬁ gbﬂ@ wh1c(§1 is used by

the ﬁsu k»penatd)e]r902ﬁ001deu tel comneat tolthd sigsalhing mnMcN‘B)MOVh&hto exchange

. the.c ubscri ber nt.s chan on1a first .
signals dto e HEEIH ORItk 200 aThecutnl Lt Rer bH bapmands, coming
from Hﬁteﬁl%?lob&%o? U GhidP e 119%”1%’[@[)}]6’2105 aAB I8k &R to the first

hi's ol all ed party address, i.e. to port,

operats 18§ pﬂ tae nigrals loeyaddragsed foi the tﬁrsn @pmtdr 1|8t)oln chee OESMSa:nanals ina

s R PR o Y S5 BB S e st

networlt 210 S& ik BST Wekidotk @FtGEINI Slaetle RYIIAR EWREKb&EPRINAEUS be a mobile
MVNO s). The first network provider 230 of the called

statiog (MSbr i ber 200 and the new honme network provider, the
second network provider 240 to which the call ed
subscri ber 200 noves, have usually no contract to

When&h@bzﬂleﬂ sﬁﬁﬂﬂibegﬂﬂ)ﬁvﬂlﬁﬁ tol&lﬁmgkf frﬁm&ﬁ%sﬁﬂ&woﬂhﬁro@ﬂﬂei‘ 23D to a second
arty address is_adopted § t he new ho net wor
0 ol

netwogslf amvaterr 2éﬁothaﬁallf§5e%lsbs‘arbeé P genesaly/is t%keapégs oldcalled party
addre% %N fl%r R 61‘? nT d@ a"?n'ﬁosfbrjg_) .Wﬁgnémﬁgﬂwﬁ 230 and the

mappi ig ser e second network
secon(brmwdldxr pﬁﬂzﬁ)danhiéﬁh cars aldoe baenetwarkreopeestoss kr phayy icodd. be “virtual

. Suppose. now a nessage i 5,to be sent to
providsRr A1 BinE e U EREOLIER & ReBE ApERIoTs GUVIVG sor B ffspmetwork
prov1de?t2r3bedfethg%ﬁiléd"ﬁiﬂs@ﬁbérrﬁograﬂﬂtﬂh@%e@ K4BE YibRebrR ipghaller] $he second
send with the called party address of the target

netwogl pmddn@l40fto ovhldhélerqaﬂsd swhseribar 00 1Qvest haveatsyaldy no contract to

al | ed guer [ ir
share G tpesit s N B S T0GE 1 P teR Bl P B, Fllsd B e mew
home hREvdrR pR6vid&t40baidogets dentty, fdewdlﬂg fs&hisf an];l%utlﬁg ﬁtﬂ)matlon ina
to build up a connection or sen

correspanding regigisref the mappmg seRer 48P V&Jfﬁs ) yf g&oﬁeé%d patepRy provider
240 \&h@h%?h’)e deSv hdhEh &&%‘ﬂ?ﬁm%e} he hub 220, to which the

queryi ng S|gna as routing information to the
networ k provider to which the nunber range of the

SuppqSE g™ PRESHEAIOTEL DN Hir{Bo PERPPTRCE ASO S HeGeiod subscriber 200,

In ord%&" hs GEkiREE déQfhatibd idBEMARN £ qu&yﬁxgcsﬁgmns 3608 Ban the called party
changed the network provider. |Ih other words, the

addressaifl theltapgat tsybseritierefsemitlee fikst pparaton &9 thdyefore eallgd querying message

orlgm‘a u}&ﬁﬁﬁ 8?%859}2 qg Iﬁge\r/rlp qgég%?e Rg%ﬁpfg rﬂyl (?u% 11(1é ? Enal has to be
sent before the first operator 190 is able to build up a connectlon or send a message to the
called subscriber 200. The called party address (ISDN, MSISDN) is interpreted by the hub
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

subscriber 200 has moved to the second network provider 240 as the new home network
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subscri ber 200 has noved to the second network
provi der 240 as the new hone networkprovider. A
wWEGR@WAAs11Bhg Rel ay Function for support of Mobi PEI/ER29B&911006
Portability (MNP-SRF 250) d8 the original home network
provider (the first network provider 230) forwards the
providgneA WigiglldiggRelby Fondthva foevupponeofidobite Kumber Portability(@INP-SRF

second. ne rk provider 240) .of .the called subscriber
250) glpie ofjgdn engetwerk, ew%ctsre)(thqu&esa&@t)woaslf BOYAdGT o4 B wvards the
queryi‘ﬁ%ts‘lﬁ?fal( td){hg\ﬂe@eﬁomé n&wolBrov &P (e RELNAMERSIR \Prékaler 240) of the

answers the querying signal und returns a
calledrsebmbs@()ﬂ dhamabping stryet e ((HI@R y# 0 friksseyyg bome network provider,

or i [ erator,,.the fi oper.at or. 0. It is
. 16O o BIob Mok 240; B B AT B il igp bt a response
signalYabl tAHBE quéiythgithéss dgeﬂﬁig‘iﬂtiﬁgﬁip@r\étdielhe £34 oparatbrtlge. new
honme network provi the second network provider
240, coll aborate and share the mappi ng server 100 (HLR
. 4 and [t ' [ .
It is al%ﬂ Ceé‘bagnestl?%tp t?x ggm%ﬁhqrge n?tﬁz%%lg rloQ/Fcfer é@? \f;lFeS? Wﬂf_ﬂ?%wder 230,

and tHéfnerl@oxﬁé hétbvoﬂef)m(dér Rh@‘s’éd@ﬁﬁ ngﬁﬂ)rk bl‘bvﬁdﬁr$40ﬁﬁﬂ1abbfa€e and share
gnal , quergln for the routing intormation to the

the meppIRg FesithId R zldé) ek $he porteth gallado syhscmbar iy esanadys in the
!
ol BHUOSE SRl A, (SO OIS BEPIE R, 6RO 0. o i

case, tHebsgal barerydg forethg. roatinpphifbenasivattd ahe caltddcdubsatber 200 does not

ported fromthe fi et wor k provider 230 to the
havctg%eéwavqﬁ rtlbemésségnz is located in the network
of the second network prOV|der 240, thus bei ng nmappi ng

server 100 (HLR 140). The querying signals, sent to
In thetfhBowingsixamplevwoe korsidey theeronBBon ¢ass thatdhenmapping semvgeof the called

of the IS al, title aof.th
subscilyr S0P; G BOBE SPETH SR et P i e FroeeRe B gbvider 230 to
the seb&¥Rl hétwdtk Pﬁ)‘w&f k40 RMb&eEd B3thetRtwdiR dTane Beusad HRtwekKprovider
provi der, the second network provider 240. As
240, @sambamgemamg eservgs 109ng1lls 1490 Woe sagving: pignalas pory to the first
I I r
network P[%)R/l&pﬁgégig th%glgmggr raﬁeé) alﬁjl &folq?fécie DT isorbgl %{]% épgnercalled party
subsch&Q)20&$ amEﬂoi'wﬁﬂedl\by het MEVPRSRF S0 it first ketwioble peaider@30 to the
net wor k Er ovi.der 240, of t he, cal I(? a bscri ber 200, no
new hgm§eB¥RIk PEQider, the seqoad pework @reyides 248t i ng fi r st
operator 190 has no agreenent with the nunber range
hol der (the first network provider 230), no
As exmemnm iabaste, an loeg \@s ethe tm@sa@ssalnaat@ug @rsta@pe:@,oxprlammrroammg

he ny nber er, t net
sareetpp g P 1S ST apet BT S CHETRg NS Rk A 39 ehayell o with
the nd R HoAE hePldll ARL deb8nd héthilorlo PRIId@24090f feScalled subscriber 200, no
agreenent w th the nunber r ange hol der (the first
problemest AETUR. Lfrthm ressage3 oyiginpting fisstaepeeasore h20 Wips MOt agsearesnt with the
hone net rqvider he et
numbey, FEREF A0 q%re t§? %rSts %gna K3 ??I‘agﬁ‘%? @rm’ﬁf g lgﬂju%yétaﬂgﬁ isgyveen the
message mgﬁﬁtlﬂ\g)bi@vnkﬁ\l@@ giid the lmﬁmﬂhﬁrahgs holdse(fizét debeorkgrgetler 230) is

i map(;)a ng serve
possible. On the other hand if the message originating first operator 190 has an agreement

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

(HLR 140) is located and the message originating first operator. In this case, the message
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100 (HLR 140) will not reach the nessage originating
first operator because of the absence of a roam ng
WQeesast bet ween the new hone network provi dRCT/EP29PE011006
t he mappi ng server 100 (HLR4140) is |located and the
message originating first operator. In this case, the
originmsg igeopérgion d90 dges nat get opspatsoto heBighabs\ rotingdailue occurs or

.response to.the si A . routin ai |l ur
the siEFL Lg1e3 41 ithidenS R O AR s R AT SRR AL st peratr
190 c&h@r&?@lg%gﬁbl‘%% gu&@tthmaidnr st operator 190 could

nmerely 0 guess the reason. A nessage
originating first operator 190 with no roam ng

A e SRR PO RSB o R K anpg s
a partieud® ld¢btafitibh RMROEMehusieA RS neRRTRIcOlld Wibch s&@ite from another
interact with the particul ar destination_ nobile

second cpaiatirc athicineamiaterastiovitlrithy partigylarn, dgstinatéan moblle communications
networlghematlcally a distributed service center 255 to
remedy the problems of nunber portability as described
above A plurality of signalling units (shovvn in Fig.

as a first signalling unit 260 and a seco
Fig. %;lbﬁmtps ﬁ@jﬂemﬂ@abym)dwtgbwéﬁ AERVEFEBIFr 25VPR r@WF‘i’ (g problems of
oo AR S B0 0 sy VPRI 01,85 i 4o
first digmlling2@0t 28heand iagreadnd signalling sni2@J0) &7Cmmeacted oy a VPN (Virtual

tral routing. lagic 280 cou be, con with.an .
Privatgy v SBpuEa T DR IEOnASEOL P S E TP Eegetiqh 160) with a
cemra@r}%ﬁ}gl gmo@g’o MR sigRARAE %ﬁuyaeo m Hﬁ&"thec BSHHRE thRig logic 280

etween the signalling units 0, 0 and the service

could dentoane Q8D with ariyetys»e ghaldsed geﬁwﬂrk sTI%c)loseZV@eta/ndc tpald in another
ervice center 280 co
embog t

INERE CQTAPFISS, USSY, usgb 8?‘3}38%“8;{’ hr]een gﬁ%lggg\f\l%% umtsl_%60 270 and the

serviceicemes 280N tHOkipHalfig unidy 605 2N0 bed tlegeBkicteRter d8® tedléme directly
operators wth different roan1ng agreenents and

hardware ¢aanecied aeexaBrapertekastha gapo save: ILhe ﬁlggallnm paits 260, 270 can be

opera{éa)at e}“ nger?&th(géerﬁﬁgt ?f&g (flffle E{s (ilﬁfgg m§§ Sagel ngB]I?rll r&lff?rﬁlt network

accessifg postsilitidsh @ hieificiudesl ofiteopartodolc liky edmaan tocedaineestent but not
th I
limitedgdb PRECUBETRETRGIN S €7 IRF QR LIRSy Praiogo! conversion is done in

the &%rﬁtllﬁ{go@ﬁfsaféon 976 &ndis 1q'efv£1‘§/rc‘§§g sﬁé@irfﬁ'te ke hQWolkTWith VM they are

S-41 conpati bl & networks). The centra
interoperatingidelgogliffer280 vemsionsefan BgiTc ISMartNYf GEMzedSddecompatible
twrﬁsgel ving service center 290, which is for exanple a
NEtWOLfdrt nessage service center. In a further embodi nent
the central routing logic 280 is an external device,
whi ch can be installed at a conventional short nessage
The cewsral irewingdngier280Siag paladogicarnartef avpgssagrrecaiyingseRgoe center 290,

wh1ch 1sr %r(ll)al gﬁtuag : ?grggx&e%gar%gd% 1&!8 g%hg%g Ilg I%gnptﬁf:{ Eﬁlﬁ&dlment the central
routm%_/l@glc TB@ issdrgs@drhalndgvive] Whichicen bd Inolieddt a convent10nal short message
service center. Signals from the message receiving service center 290 are distributed to the
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

unit 270 sends and receives signals via a second hub 310 into the signalling network 210. The
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by the central routing |logic 280. Access points which
are used by the first signalling unit 260 and the
w@emaensrigi gnal ling unit 270 to send signal s i NPOI/EP®06/011006
signalling network 210 and1fo receive signals fromthe
signalling network 210 are call ed hubs as descri bed
centrahhoniag 13gie ohiwlsth 28@cml bel organisedtor26Censrah sty vemt replicated on every

one of g igPni Ag Ui 200 Ha0 BB ek Beana COUR ghArE v & o

second hub 310 into the signalling network 210.
Thecentral routing | ogic on which 280 can be organi sed

Fig. SomndaFigeht show she fenction of aly dtsmlemecbs\erweroym@néS f Thdistributed -

serv108 Sglir;tar g?g ger}c{%r?t c?lllgzrg cs)igga 7%60 P\gﬂ% %gsﬁ 3%8 Ihl'fnolg (Fcii tﬁ% fes nm%}allmg unit

260 td e fHkSprolidet 230, SaHivh BRh€ aihBEr rdbfe hdler 6t thé abmmtaﬁﬁln global title
service center 255 sends a query signal through the

of thef fargat devireathy sibsemkerfi0fsin ordprdp|queyy the fowigg informption to the
d
ssolfdrgP P o e 201,60 46540108  WEREH g 00E 0L UL e secona

provideR @48 ubsdtsi dvat maﬁﬁng isérver dr(HIR t4my l}heh ftige $1gﬂztlhﬂg Relay Function
inforpation to the subscriber 200, If the subscriber

for suppryt gaYqbde Nadmhes P@ﬂé@b&fn%ﬁop@\éwoﬁﬁf yfahe At pRRYidss 2R forwards
the m@‘[ Yd fir segél&lhgr%gﬁi& 95? qméwgﬁcpgru ﬁl?cfey 940 %199 bk %m? agreement

then Ignalling Rela ction for su
with thé ﬁlkmtsngrmllklgrmet 26W rthatwsportsy oZE‘oIDe flepEinSREYven 0@ I(1HLR 140) of the
secon{s :ngs}}lgfg'r VI dlelli |nf23t3 ?qqg}?é}\gcc@é%g Sl:gll;]lgu,]?‘llg &n%lzzépoﬁéfg erwsgigt%%gted service
center’ B@%ﬂ%o@%tﬁ&?%x‘y abkhdwitdEn§ tdspbnsei gnal | ing unit 260,
the response of the mapping server 100 (HLR 140) of

the second provider 240 will not reach the first
Fi. 380N P R S B S A BB o
unit 260 SHARSHtNBIsGRRE Wath thosturétOad dodhs ©f Stenstcos §1§ﬁalﬁﬂ§ it 2g0 which

signal through the first S|gnallllgsun|t 260, agal.n,
has diffgtent Famipg Aencijopplitisiel & GaFCEBICAY IYIES 3! ISFSttPﬁglaélé@é)ﬁ%{em roaming
partne? u%ﬂ tgén a Q&'nglh%g anmlgﬁ P%%ﬁ?c ?%{ht: %{)ﬁf@ aﬁ@@&l ({fghe querying signal
by thep@ddréﬁl dfythdlséé(&fdesilgnallmgmmg 2p@&iig meaﬁcmph@nretdﬂee fther afswer of the

gnal ling unit %go Repl aci.ng .t he sour ddress of

mappipE &gl T FE-RilaMahy ere qitfee sigrrliRgsunts, ¥ iehdiag g tepming agreement
with Bk $8&dd p&vw&& 24870l theabvAbIRARY JfOthe %%%ﬂeuesut)%ber 200). If the

answer o he mappi ng server 100 (HLR by one of
second hlgnsﬂlgg ahit |2ﬁg hamahscsa rqeniiog agmsmantrvmamhng"lratgne'edmﬂw the query
mgnaltclarg abs8fl}%es§§§ Fl t e\e/§e%§15)cb§2iég}r9qlgln% HIélt gké(g o Od]%l\éﬁllgn% lglg unit 270
will rdéBive tﬁgﬁésgﬁﬁe FownOthR se€shdl Provide BBNRRdn t\l‘Ybfqbertyh.ﬁgxfal IsS¥assed to the

provider , _the query signal can al so be sent
mapping murgth%@HIs%déﬂhofsthg Aew [taraef QpRTatorAize. theapeeosd prrydder 240) if the

[ ! r e
seconc? CII,mEr i \1/t|u%‘7(g ar%l 81 %J:And [ﬁgsldélg %411/61 §?\éen§ P(? g%agfémalteF? Further
messaghh@ W&bpﬂhl @ubﬁfribef 200Ccafi Hhén ZbéOdon@f byt bendigyvtheacgmimands directly
oper at or t he %gﬁond provi der 240) if the second
througdy tbﬁé?qopﬁélgﬂﬁ]ihl“g.?‘?ﬁ d the second provider 240 have a
roani ng agreenent. Further

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

central routing logic 280 of the distributed service center 290, can retrieve the information
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messagi ng with the subscriber 200 can then be done by
sendi ng the conmands directly through the second
WQ@Rr@WAas11Bhg unit 270. The gai ned knowl edge aboRET/EP2906/011006
background coherences wi thili the conmuni cati on network
can be stored into a Quality of service (QS) database
from $he0Qo$ databdsbe320aBly wiitisg ifiskhet dnfshnation intonthéao  databudes320 and
can be stared. The stored information can .be use

t
conncr g, g (18 SHIC oD SHPor CONERREE Sis WTcly SPRGws several QoS
param%LelrsS %QQ?@[ @@&5%332¢%faﬁ’ra% ﬁ)rﬂgifl? fh%ﬁh@,r a4%mogeneous,

e cent routing logic the distributed
maximsieed/ Qo8 forempleraliBOof sigaablimgtnitsedtd, 2 Heanddrovidertsi23Af 24fhat the same
the QS database 320. By witing further information
time. j nt o the QoS database 320 and connecting the QS
dat abase 320 with a QoS- Engi ne 330, which controls

several QoS paraneters, the QoS database 320 can
F1g Testhdive |aohsihbu}tedbeerw§ec¢en@r adthi Que-Eagine 380 ehewmpath from the signalling

units S350 5 SR P B R e Dl SR Bb R 2B e s
QoS pubaiste. Therbfotdihee DoSeparai@eSaiTithE sivhallingRPtEDE0, F0 of different
330. The path fromthe signalling units 260, 270 to

operatoffe “shqump diféasenticerss peintcle doAngch o félp@Séﬂs;gnﬁ@mgaemqk 210, will
be dlt%)%tlm hlé gsde Pgrtyﬁg%sl% I ‘? c@ﬂ%ﬁﬁ ice, %04 g%gbgtlc#rpgetwork and

araneters o I ng

switclidhg kebsgitemogrethatSS7ssighdiling netserkli20 ehﬁﬂﬁdeﬁﬁﬁelstﬁnpﬁl thé oS and
t.0 connect to t he SS7 si naII|n net wor k 21% wi | |

be
minimizg theedlort afghe disibgigs HFEVES ewert Sneeraian eR¥sepicRpral routing
loglc 5rfde51 ?r%gdl‘fxﬂ{s { Q%‘lsﬁﬁ'(r-%ﬂée. ﬂglgwo aflﬁl%'lﬂﬁs 260, 270 of several

Sy st 77si g I'n order
operatbcs arpﬁ)bndezietogéther(m&hamdnmlrrbnﬁimgalogfoe%@fdfor tentrhl tkssage receiving

i B0 g 6 ST SRR B BRIE R atvery of
1ncom2r7é3me§saﬁésetl%hﬂ§h& thghl%ce%bé}?%'l rial'lihgl'jﬁb§ &) AR Qifferéft ﬁénalhng units

several operators are bonded %bther y the central
260, 2r7@uamd19erlf@gxsea Q89 basedamaragemgnt. rhbis stajes ménmavom gf the transmitted

s ERFERLFEcFif PR 0P RSB 0.4

QoS-Eligte BﬁUh@ﬁng Recele aetRddoS datghat BR0gevahlatesttiee Qb8 parameters with
different signalling units 260, 270, and perforns a

reSPeCQé@SﬂE?a isigrenh Avaj akientignatiing paths.(Ehe eiabrates infaymation (gan be used to
obtam %?éﬂél Bﬁiltf‘ 'p%@‘@ﬁﬁm‘%& eandeérga%ﬂe@dthE&E&%lggﬁgtJf e subscrlber 200,

ogic stored 1nto
whlchaﬁ@amé\u@‘ﬁetﬁbga foe a33igle kignalhigg anae69, 2, tafter $ubscnber 200 has

dat abase .320, .eval ua ara vvlth

ported uitker o h B PT B 170 40 eanl B SF 201 no pat hs.
The evaluated information can be used to obtain higher
reliability performance and enabl es the accessibilit

In Figo? atnhrssagatis eenit lhe thexmessagihfeshivisgcsendc penserciPdheoughra third VPN-

eGP TP BB A BB o5
or SSA. TRE aRdmMOMesbage R4Bmporarily stored in a messaging database of the message
receiving service center 290. The message lives and dies within the messaging database. The
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

network of the providers 230, 240 in the SS7 signalling network 210. The decisions by which



In Fig 7 a nessage is sent to the nmessage receivVving
service center 290 through a third VPNconnection 340.

WO poogesiasal , this third connection can al so coPCEEP200g011006
an open network (e.g. IP od7SS7). The incom ng nessage
Is tenporarily stored in a nessagi ng database of the

ones Bﬁﬂﬁaﬂgla'[lﬁig,em\ltsn%(ﬁ 70i the MAPtRImRVes athsenfRmsaBe SS7 signalling
lives and dies within the nessaglqg dat abase. The
gn

netwopk g Qi éqnedqy the gentral Ferjinglpgis 288 end theglerisiaadh gevaraes 'P)bthe Qo8
: QUL | |

ening 3501 84 RO B 1 G RL Sy YERGRIP S8 b ofa v

prlvath’FiNtWGIRnedt ackno86édgemefisgof . trafsmitedy nighhls nge wtored into a QoS

d.th | dt
ety e g e sl el 2, wleh erE el to S L
I‘CCCI\’%#g Bk REnddf) %9@ wiltOthe ER LRI RYLAS 16’@1& f2§0 eﬁlte Q&@ldhiab8& 320, the

service and roam ng agreenents f

QoS-Emgma33 (; dlte Hgnahlinghumitsc260y Qﬁ@ arﬂ:mmn@sed/wvtthmm vitmal private network
destinati rk of t oviders 230, 240 in the

amjm§§?“§P§&§?W ﬂ@“%gﬁmﬁ$ﬁc he deci si ons by whi chones
of the signalling units 260 270 the MAP primtives
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- Engi ne
330 and the central routing logic 280 are part of a
virtual private network. Al acknow edgenents of the
transmtted signals are stored into a QoS dat abase
320, which is the basis of decision-making of the
QS- Engi ne 330. The nessage receiving service center
290 with the central routing |ogic 280, the QS
dat abase 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.List of Reference Nunbers 11 Notification
12 Query 13 Messaging 2 1 Notification about |ocation
to MSC VLR 22 Notification about |ocation to HLR 23
Sendi ng of SM5 by Originating Ms to MSC VLR 24 Sendi ng
of SM5 by MSC to SMSC 25 Query of SMSC for routing
informati on from HLR 26 Sendi ng SM5 from SMSC to MsSC
VLR 27 Forwardi ng of SM5S form MSC VLR to destination
M5 100 Mapping server 110 Cient 1



120 dient 2 130 Destination M5 130 140 HLR 150 Hone
NSS 160 MSC VLR 165 MsC VLR 170 Origination MS 180
WEGRB@0IT8” Fi r st operator 200 Target subscri berPQI/BP2006/011006

Si gnal I i ng network 220 Hub 1230 First provider 240
Second provider 50 MNP-SRF 55 Distributed service

List of ReffeemcéDukitest si gnal ling unit 70 Second signalling
unit 80 Central routing |ogic 90 Message receiVving
ser Vi C . 00 First hub 10 Second hub 20 QoS

i Dat abgg%&fg%h&al ity of service engine 40 Third VPN

12 conned®¥®H 50 First VPN connection 60 Second VPN

13 conneq\lessagngi s 1. A system for sending a data packet

o1 {rom AugRaRgh M ATILEE: IOVRC IR vi no device n a

si gnal l'i ng net wor ! conersmgadistributed
22 servi Qdotefeqatien apagdgcatipn tp HL

23 Sending of SMS by Originating MS to MSC VLR
24 Sending of SMS by MSC to SMSC

25 Query of SMSC for routing information from HLR
26 Sending SMS from SMSC to MSC VLR
27 Forwarding of SMS form MSC VLR to destination MS
100 Mapping server

110 Client 1

120 Client 2

130 Destination MS 130

140 HLR

150 Home NSS

160 MSC VLR

165 MSC VLR

170 Origination MS

180 SMSC

190 First operator

200 Target subscriber

210 Signalling network

220 Hub

230 First provider

240 Second provider

250 . MNP-SRF

255 Distributed service center

260 First signalling unit

270 Second signalling unit

280 Central routing logic

290 Message receiving service center

300 First hub

310 Second hub

320 QoS Database

330 Quality of service engine

340 Third VPN connection

350 First VPN connection

360 Second VPN connection
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i.) a nmessage receiving service center (290); ii.) a
plurality of signalling units (260, 270) for passing

WQ p@7/43m87 packet to the receiving device; iii.PCEHEP2006/011006

central routing logic (28009for routing the data
packets; and iv.) a closed network connecting at | east
the central routing logic (280) and the plurality of
signalling units (260, 270). 2. The system accordi ng
to claim1 whereby the data packet conprises an SMS or
I nstant Messagi ng service. 3. The system according to
any one of the clains 1 and 2 whereby the signalling
network (210) is a nobile comunication network or an
I nstant Messagi ng network. 4. The system according to
any of the above cl ains whereby different ones of the
plurality of signalling ufilaims(260, 270) are operated
by at |least two different operators. 5. The system
according to any of the above cl ai ns whereby the

al sgéégl RESWRifg h¥af phekdtYfim Qﬁhé’s@&%n@ REWRL 6 a fecei device in a
system accordihg to any of the above cl ai ns whereb
sigealbhgsetwvorie (210} kompridias® distibutault serned cepten 250 withr
SS7Y. 7. _The system accordin { Ny one of the
ptéceddMH§PES ?er‘r%mﬁﬁ‘érry@ﬁfe‘t‘t%’é 2%lggs,agi ng devi ce and/ or

thg T aCHiuMlMg ot QYdraRingSurdits"IE0! ©76) &drl PRsinPAhS UaR packet to the
digital assi'stant, a computer, an instant messagi ng
devi ceewstving fediephone. 8. The system according to any

of.. { he above cl ai ms. t ent.r al 1ing logic
Uiy 828R R RRiclRE0 T s 0 B Pl 4
stwgnalal ¢16gduidtiverk 2érthectZndht 1dast thet @nfralckRiting Jogids@8d) and the
fromthe nessage receiving center (290). 9. The system
accor gl of sigpalling upigs @%9%“@ ai ms wher eby
i nformati on derived fromresponse signals to the data
packets fromthe central routing logic (280) may be
Fhoswtenm acardioS ta alahd sehdradAOthe dht pathet abingirisebart BMS or Instant
ﬁﬁ%Vice center according to claim9 whereby the

BeHESOASt ored 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
Thaabystom e¢cogding ite enyepi efethe 3Bdms ilsand Qewhéreby theesignalling network

[ sion the central routing kogi 280) to _whi,ch
(1) B alte o RS Bineb e A T MES B e
the data packet is passed fromthe nessage receiving
center (290).. i ) )
The system according to any of the above claims whereby different ones of the plurality

of signalling units (260, 270) are operated by at least two different operators.

The system according to any of the above claims whereby the closed network is a

virtual private network.

The system according to any of the above claims whereby the closed network is based

on internet protocol or SS7.

The system according to any one of the preceeding claims whereby the messaging
device and/or the receiving device is a mobile station, personal digital assistant, a

computer, an instant messaging device or a telephone.
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10.

11.

12.

13.

14.

15.

11. A distributed service center (255) conprising i.)
a nessage receiving service center (290); ii.) a

W@Prwras118y of signalling units (260, 270) for PEEEP996/011006

the data packet to the recéPving device in a
signalling network (210); i1ii.) a central routing
Tbeisgstérd Sayoridorg tooary nf) thehabolat daipmcihérsby #edcdntra) rauting logic

(507 BBy Vit Rt SIPar ity Ob B BPEPRIIgo A Lt eie packe
% ifAksed ¥om fﬂé%éi‘sé:gterrbwlﬁg c&ﬁéx”{Zg@). center (255) '

according to claim 1l whereby the data packet
conprises an SMS or Instant Messagi ng service . 13.

e distributed service,center (255) accor.ding (.0 any.
TR st bR R 4t S B0 by NRESY! lvaftelify Boved from
REPORE Kighdls Q) theSdARa PhdNetLir&ANTHY Bérftal k@Ningabye (ES®Imay be stored
!ngtant!%kssa i ng network. 14. The distr?bu%gé égrv??e
tehQeb datab®sy (3dBording to any of the clainms 11 to 13
whereby different ones of the plurality of signalling
units (260, 270) are operated by at |east two

Thé UBkEHtedc ViU Certed Q0eBrdisd WO ElKin® 9ewhérelsys the liaforadion stored in
di stributed service center (255) according to an
a

thedde eatphnsq 3200 Isprogasascbby a AHallty 106 SEdich ERgIBE mé ag;l the results
41 4RI BL PR tor By U500 LERARELIATNE) f et o

the deasmd ofthd ¢cenerahetipg tdgde (I80pto BRich ohd of THeeplurality of signalling
distripyted service center 55) according to any of
ohie @b S0 i ol Pfék%%l’aéﬁ?ﬂ( Fe udReraee Bt MeLenEsgi(299):
(280) decides to which one of the plurality of ‘
signalling units (260, 270) a signal is passed from
Ahbstribeted garvice ceniten (@§5 cemmisifg290) . 18. The
digtributed servi.ce centertac§§pfing to any of the
clai m& ™MP538S TP IRR PEBY e CRTEY ‘on derived from
r ggporsgluflignal signallmk oiatsS(Z600nTH)Nor GRIéinRIthd @utal Patket to the
Iogic (§80)&Ps,sﬁ%fedgin.a %ps databaggﬁ(S%O). 19.ﬁ¥%e
di st r ireagivare deviceiina stgnglling nebwrkd?HY: t o cl ai m 18

ehy ' r [ i .t base
(Hohy ekt hALBIERE (P IO ok Be' B SRREIEPTS
(B330) aatlosedhetwerkutdmecting helepstothe senngl olutingdogic (280) and the
informati on hy t qual ity of service engine (330) is
used f mﬁﬁ@?ﬂéegﬁp%ﬁn6¥2%h@7@kntraI routing |ogic
(280) to which signal unit (260, 270) the signal is
passed fromthe nessage receiving center (290).
The distributed service center (255) according to claim 11 whereby the data packet

comprises an SMS or Instant Messaging service .

The distributed service center (255) according to any one of the claims 11 and 12
whereby the signalling network (210) is a mobile communication network or an Instant

Messaging network.

The distributed service center (255) according to any of the claims 11 to 13 whereby
different ones of the plurality of signalling units (260, 270) are operated by at least two

different communications network operators.

The distributed service center (255) according to any of the claims 11 to 14 whereby the

closed network is a virtual private network.
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16.

17.

18.

19.

20.

21.

22.

20. Method for sending a data packet from a nessagi ng
device to a receiving device in an signalling network

W@ 2000p5T8npri sing the follow ng steps: i.) thePCHEP2006/011006

packet fromthe nessaging dévice is passed to a
nmessage receiving service center (290); ii.) a centra
routing logic (280), which is connected to the nessage

recei ving service center (290?, passes the nessage to .
Shesystennagcerding oyl thseaims [odSuvharehythg closed network is based

gégﬁég%hﬂ&DHﬂkﬁ%ngﬁo, 270) which are connected to the

routing Togic (280) by a closed network; iii.)
the one or. nore signalling units (260, 270) pass the

ssage taq one or nor ubs (300, 310 21, T hod
LER dititnisdserseciontes focrd @F@séﬂng F@arevaceéhﬁ it 1110 T Bireby the
i . . t . 1 i ? . gé}. ﬁ.
SO0 0Pl SRS ARG g D 20,
DB rasignat isepassed himinh thegnessageoredeiyiag 0¢nters(280nobi | e
conmuni cati on network or an Instant Messaging
networ k. 23. The nethod according to any of the clains

20 tastdButvh aeRide thged iaééo@aiﬁgttooms o®fthé h@aiRlsul Bltbt Y7 whereby
of signalling units (260, 270) are ogfrated by at ) )
indersrationoledived droam tresponseupigaals ito rsignalst ftomk thepeangrebreuting logic

G B R RaBRBREE IS0, 2 o {he el o 20 to 23

networ k. 25. The nmethod according to any of the clains
20 to 24 whereby the closed network is based on

The distibutadr sraeorenter asgdinggo o Ierhergby rcondprmgtip stored in
B8 PR 820 40 S5 MOBH EEVLAG, BPESAY S e s
of tieippocesging 8Oirl infirgiatiah byshe guaity of aerviepangare, (3a0) is used for
{bgtsc{q%gitog gfeg ; e:ﬁlgrgl( g)%\éhg? % {223@5 g \:;( n r)se%laf gﬁiég%%, 270) the signal
%g{%ﬁ?}oﬂgth@ n%s?&eir&ém.hg Redthigoo@ntral routing |ogic

es to which one of The plurality of signalling
units (260, 270) a data packet is passed fromthe

BBBRS5 S5 PSPk T e TSN i tevice i
SendINRg ndtWYEd (290) QBhysriss@NUs fallawdgg ¥epg Si gnal through

the first signalling unit with the source address of .
the sdéreodria Pagleil fram ghemassaging device is passed to a message receiving

service center (290);

ii.) a central routing logic (280), which is cbnnected to the message receiving
service center (290), passes the message to one or more different ones of a
plurality of signalling units (260, 270) which are connected to the central
routing logic (280) by a closed network;

iii.) the one or more signalling units (260, 270) pass the message to one or more

hubs (300, 310).

The method according to claim 20 whereby the data packet comprises an SMS or

Instant Messaging service.

The method according to any one of the claims 20 and 21 whereby the signalling

network (210) is a mobile communication network or an Instant Messaging network.
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23.

24.

25.

26.

27.

28.

29.

30.

29. The nethod according to any of the clains 20 to 28
conprising a further step of storing information

WQI2W7HEH8T rom response signals to the data pacREVEPIPGM1006

the central routing logic @2280) in a QS dat abase

(320). 30. The nmethod according to claim 29 conprising

&hé uiethvdr acsbdeingofo piyosfeths icligms D@ to AP avhepdbyothe slifferedt dries of the
the Q©S dat abase (320) a_quality of service engine .
PQ’%W a?fd siggptige: Heity e(gg@{,t §7@>r e OPprate by B leastt o different
LS AL ARL; sRepaalsty of service engine (330) for

tﬂé 3e0?§?§5E§¥ tﬁg %@%tral routing logic (280) to

whi ch one of the plurality of signalling units (260,

&égbﬁaﬁggcgtgﬁie a%ol(( %tgol £ th%ac?écireng 2f0rtgr‘93t \bvgerggf? %l%agcelosed network is a

virtual private network.

The method according to any of the claims 20 to 24 whereby the closed network is

based on internet protocol or SS7.

The method according to any one of the claims 20 to 25 whereby the messaging device
and/or the receiving device is a mobile station, personal digital assistant, a computer, an

instant messaging device or a telephone.

The method according to any of the claims 20 to 26 comprising a step in which the
central routing logic decides to which one of the plurality of signalling units (260, 270)

a data packet is passed from the message receiving center (290).

The method according to any of the claims 20 to 27 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 20 to 28 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 29 comprising a further step of processing the
information 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).



