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(57) Abstract

The invention relates to a digital mobile system and a method for routing a short message via a short message gateway application (3)
in a digital mobile system. The invention discloses an arrangement which provides a subscriber with a transparent routine for answering to
short messages. A short message reply is routed to the original source address in a gateway application connected to the system by means
of a dynamic database (4) by utilizing an identifier identifying the short message reply, formed in the gateway application.
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receive short nmessages via the nobile network. In case of a short nessage
originating froma term nal equipnent, a subscriber forns a short nessage
with the keyboard of the term nal equi pnent and the term nal equi pnent 20
transmts the short nessage on the signalling channel via the base station
and the nobile services switching centre to the short nessage service
centre. Th&WO9BMILort nessage service centre forwards th®CTHEMBIOMWEssage t o
anot her network or to a term nal equi prment of another subscriber via

t he nobil e network on signalling channels. 25 The use of
short nessages has becone far nore comobn and new applications are
defined continuously. In addition to nessages received from t erm nal

equi pnents, a ViC e may al so receive nessages
in an el ect ron%@%ﬁwgﬁfggﬁﬁrﬁé#@ g‘%ﬁ"& 400 networ ks, for exanpl e.
Some operators al so provide services where a short nessage can 30 be
delivered to tFELDEK THEIMYENTIONvi ce centre by facsimile or it can be

dictated in the formo VOl €, S aat p tor..c erts_the
message into a short nig%éé‘%’ﬁ@? maéié—t%rg %’r g'}&ebrsﬁgl ﬁ%éqﬁggs%ggspw?‘ﬁ&;{%éqf?om
di fferent sour faihod faertindrashagdnessagea aahortanessage @ateway applicatian
assoc} ated gat @vaydigies mebilei systed, toemathyd ebmiprising it Step¥ dfaaBsiving, Whach a
WO 98/ 30051 —r . . .
PCT/ FI 98/ 0000 6short message gateway .app.hcatlon, a data mes.sage containing the original
source address and destination address, converting the data message into a
short message, transmitting the short message to a terminal equipment
determined in the destination address via the mobile system.

10 BACKGROUND OF THE INVENTION

In digital mobile systems it is possible to transmit, in addition to
normal speech and data connections set up on traffic channels, short digital
data messages or short messages that are sent on control and signalling
channels of a system between the actual signalling. Mobile systems are

15 generally provided with a short message service centre that enables
transmission of short messages between the elements wishing to send and
receive short messages via the mobile network. In case of a short message
originating from a terminal equipment, a subscriber forms a short message
with the keyboard of the terminal equipment and the terminal equipment

20 transmits the short message on the signalling channel via the base station and
the mobile services switching centre to the short message service centre. The
‘short message service centre forwards the short message to another network
or to a terminal equipment of another subscriber via the mobile network on
signalling channels.

25 The use of short messages has become far more common and new
applications are defined continuously. In addition to messages received from
terminal equipments, a short message service centre may also receive
messages in an electronic form from IP, X.25 and X.400 networks, for
example. Some operators also provide services where a short message can

30 be delivered to the short message service centre by facsimile or it can be

, } dictated in the form of a voice message so that the operator converts the
' message into a short message form. For processing messages arriving from
different sources, a short message service centre is provided with an

associated gateway application or gateway applications by means of which a



2 ¢ nmessage is converted into a short nessage formto be transmtted
via the nobi | e system A subscri ber term nal equi pnent
may receive short nessages from nore than one short nessage service
centre. A termnal equipnent usually 5 stores as a default value a short
message service centre to which a short message orlglnatln fromthe
term nal e&“?ﬁﬁ@ﬁ? Is directed. GSM specification 03. ’R dix 4)
defines a reply path conprising the reply routi ne used in connection
wi th short nessages. The reply path enables a reply transmtted by a
subscri-ber to be routed to the nobile stabjon that 10 transmtted the )
original nessage, via the short nessage service centre via whi ch the

message Was Orhgsdild 16 S5iverBlSHtd 8 $HuMt MHasaGS 18im th ’B‘étﬁéﬁ%rﬁiftteahﬂa the

short nessage se YI ce.centre stored in the replying termnal equi pnent as a
defaul t val ue. Bé €Mof the routine the subscriber may reply to a short
message W t hout havi nd\ subdcriber telnainaéemMmﬂdmagsseceNetsﬂnertrmb*sSagestfm on or

15 the short Wﬁé?é‘%nﬁ@ﬁé“sﬁ@rt%@éga% S6H\icR" dHRRIA Yorhrdt SehdiriSht! il

nmessage. el ivered sub scrl er or ynat es
from a sour Ce Stores s ﬁjﬁg}gﬂtd{?ﬂ‘éﬁ 8eS %%Séag%fsemae §ﬁBV? tnauligh & §é8 i ce
centre, the romessageof originatinghefroraplthendengigal tequipraentr iigi rda‘ectedurGfSM)y

means of the r c%ﬁ%ﬁe%s?]d‘%ppendlx Sééd?\'eg a HeYVedin cUﬁ?l?]r[Sﬁ“qra néIYted

returns the re service'cegntre

t he message, };Fﬂé‘s@ﬁdﬂtcm "‘Q&'r W% messages.{he rep ﬂ%e“é"a
i nformati on r egply é@dnswitteduby a Mbmgm be. mutexk tterthal moblle smitonothat In

order 10 bagADkngrAuERRhY dlirt TesRgE, Nf&‘ihé‘%ﬁéﬁﬁﬁeés%g:g‘ it A8 via

networ k, the e subscri ujre routlr%q dat a.
ot the

Thi ek euhich dha JSteoRoeas, GRaInaRY, HelNSIEd do Jhe subsPripen psigad
subscri bers cashont ni2sshge sepinet ezhtten stosad irs thehraphyfing termireai equnpment as a

One possi bil i tyergfy rv%me{ Wy FRERs o ng" tthé'%u SéHBe rﬁﬁy #epig'to 3 short
equiprent to arrrlmegéatlgeer \?wthoutehavmg to know g\g'el ne c?ress of e mob Osttatlgn soport
"156 the short message service centre that ongmally transmitted the message.
) When a message delivered to a subscriber originates from a source
situated outside the area of the short message service centre, the routing of -
the reply message to the original source by means of the reply path is not
possible, however. The reply path returns the reply to the short message
20 service centre that fransmitted the message, but the short message service
centre comprises no information required to route the message to an external
network. In order to be able to reply to a message that arrives from an external
network, the mobile subscriber must know itself the required routing data. This
makes the use of messages complicated and, in practice, subscribers cannot
25 be expected to have such information.

One possibility of routing messages originating from a terminal
equipment to an external network is a database that is added to the short
message service centre and that permanently stores a list of extra file, names
or private numbers that refer to the neiwork addresses provided by the

30 subscriber. However, this system is rather difficult and it increases the amount
of data stored in the short message service centre, especially since the
specifications must be stored in each short message service centre. The data

+ must also be stored in the database before the transmission of a reply, and
therefore the database is of no help in answering to a message arriving from a
35 new source.



nmessage service centre and that permanently stores a list of extra file,
names or private nunbers that refer to the network addresses provided
by the 30 subscriber. However, this systemis rather difficult and it

i ncreases the anount of data stored in the short nessage service
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dat abase before the transmi ssion of a reply, and therefore the

dat abase is of no help in answering to a nessage arriving froma 35 new
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DESCRI PTI ON OBRIEEDHOGRIPTION OF THE INVENTION'® purpose of the present
invention is to provide an arrangenent by means of which a subscri ber

is provided with a trEspépess of ir preseninventioraisstaerovidetan amangementsages.
Gy o oy soog et WD oL horgcain s sigtrPlomarioc <
necossary Lo BUTHGIG B bisabe” KB mrrenee s rafed 6 45 qrioinal sofisey i ng
in short nessaddreserby meapsnef asdynamin datsbaseniconnectediaythe systepi iandt i ons.
therefore it is not necessary to permanently store the information related to the
routing in short message service centres or in associated gateway
applications.

This is achieved with a method according to the invention,

10 characterized in that the method also comprises the steps of forming an
identifier identifying the short message, forming a temporary source address of
the short message by combining the address of the gateway application and
the identifier identifying the short message or a part of it, storing, in the
gateway application, the routing data of the short message containing the

15 original source address of the data message and said identifier identifying the
short message, recei'iling from the mobile station a reply short message
containing said identifier identifying the short message, retrieving from the
routing data the original source address on the basis of said identifier

- identifying the short message, transmitting a reply message to said original

20 source address. .

The invention also relates to a digital mobile system comprising
terminal equipments signalling with the system on predetermined signalling
cI;uannels, at least one short message service centre with which the terminal
e&uipments can exchange short messages, and at least one short message

25 gateway application connected to at least one short message service centre
for converting the data messages arriving at the short message service centre
into the short message form. The system is characterized in that the gateway
application forms the temporary source address of the short message by
combining the identifier identifying the short message or a part of it to the

30 address of the gateway appllication, the gateway application stores the routing
data of the short message, the routing data comprising the original source
address of the message and the identifier identifying the short message, in

b response to the reception of the reply message, the gateway application

retrieves from the routing data the original source address of the message by
35 means of the identifier used for identifying the short meséage, the gateway



This is achieved with a nethod according to the invention, 10 characterized
in that the nethod al so conprises the steps of form ng an i dentifier
identifying the short nessage, formng a tenmporary source address of

the short nessage by conbi ning the address of the gateway application and
the identifier identifying the short nessage or a part of it, storing, in
the . gat &é lication, the routing data of the shor tPGHIIPANIWD6
containing the 15 original source address of the data nessage and sai d
identifier identifying the short nessage, receiving fromthe nobile
station a reply short nessage containigng said identifier identifying
the short nessage, retrieving fromthe routing data the original source

address on t hea;bpﬂﬁ:bﬁo@iraﬁﬁhﬁs tlféemplyc meBsage tol SHD bgiaNsburEle addivest of BRS 2ge,
transmtting a‘_qegg g Message to said original 20 source address.

The invention €l ates to a di ﬂ)lta| nobi |l e system conprising -
term nal equi prents sidigainventipniis fbased @y dheriden thatedegatewny eapplication | i ng
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fdent i rior | desRAesnch HrEs onb R BeRiEe n 1né dRtabase By icsin i the, Uepliheraneh  on

of the reply nigtitRibe messageite anextgipalinefworor to sometothmnﬁahnn omthe

routing data thesi®bf St nmuémnadda@%rétﬁe%ﬁré?ﬁ%ﬁ@&ﬁtab&s& means of the

identifier used for | r|]st é;rgngegnenqq‘lasqge advanstaggﬁ"lat itis ngfj1 neces\éary to add
15 to the short message service centre permanent databases for routing short
messages, but the routing can be carried out by means of one dynamic
database. A subscriber answering fo a short message does not need
information about the short message service centre that transmitted the
. message nor about the network address of the transmitter, but the facility is
20 quite transparerit to the subscriber. The invention essentially improves the
processing of short messages in cellular network systems.

LIST OF FIGURES

In the following, the invention will be described in greater detail with
reference to the accompanying drawings, in which
25 Figure 1 is a block diagram illustrating basic structural elements of a
GSM system,
Figure 2 is a block diagram illustrating an arrangement for delivering
to a mobile station a data message transmitted from an external source to a
short message service centre,
30 Figure 3 shows protocol architecture according to the GSM
specification, used for transmitting short messages,
Figure 4 shows an example of a record structure in a database
according to the invention,
Figure 5 is a flow chart |llustrat|ng the operation of a gateway
35 application connected to a short message service centre during transmission
of a mobile terminating short message, and
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application transmts the reply nessage to said original source address of
t he nmessage. The invention is based on the idea that a
gat eway application processi ng data nessages arriving fromthe outside
i s provi deiOPBWSYL 5 database for the routing data of shBFTFEE®Myes.
During the formation of a short nmessage, the gateway application _
creates in the database a record conprising the network address of the
party that originally transmtted the message and an identifier by
means of which the short nessage is ident?fied. When a subscri ber

replies to the short Eﬁtﬁ?@%eisbﬁ &R Nendit ilfqéﬁa{iﬁ@'tueﬁlﬂ&é?atiat}noo%*éeg{am#

nmessage i s routed bac o the gate a catiqn. e gat.ewa ..

appl i cati on c&Ppyieatiog gongected o Fﬁlg‘ﬁﬁ‘ég%égﬁbsﬁ\ﬂc%W%%E"W "%H%mfs&l%‘t ifier
and r out eof ahmobitssorigitating shortanessagel network or to sonme ot her
destination on the basis of the original network address retrieved from

t he dat abase. pETAILED DESCRIFTION OF PAEINVENTION t he advantage that it is
not necessary to add 15 to the short nessage service centre permnmanent

dat abases f®r routingThadmvention wikdednseribeqbelaveby dsinars anexampleathel ed
out by neans ghoftitfieshdgaEcivice of LS Bloba) Sk forIdbbiRNSBRIMUMCHtiOns) short
i,

ressege, noe® DAl e, i b8 ARl S ol £ sPHRYL THAE P SEES

the transmitt aisingdatsimilar mgssage geqvice, such as DCS1800 (Digital Communication
System) and PCN (Personal Communication Network), TETRA (TErrestial

10 Trunked RAdio) and in mobile systems according to the EIA/TIA INTERIM
standard.

Figure 1 shortly describes the basic elements of the GSM system,
without discussing in greater detail their properties or other parts of the
system. For a more detailed description of the GSM system, reference is made

15 to the GSM recommendations and The GSM System for Mobile
Communications by M. Mouly and M. Pautet, Palaiseau, France, 1992,
ISBN:2-9507190-0-0-7. '

GMSC illustrates a Gateway Mobile Services Switching Centre, in

this figure also comprising the functions of an SMS-GMSC transmitting short
20 messages to a mobile subscriber and an SMS-IWMSC transmitting short
messages from a mobile subscriber. A mobile services switching centre MSC
manages the swifching of incoming and outgoing calls. It carries out similar
tasks as an exchange of a public switched telephone network (PSTN). In
addition, it also carries out funcfions that are only characteristic of mobile
25 communications, such as subscriber location management, in co-operation
with the network subscriber registers. The GSM system comprises two kinds
of subscriber registers: a home location register HLR and a visitor location
register VLR. The HLR permanently' stores subscriber data, as well as
information about the VLR in the area of which a mobile station MS 1 is
30 located. The VLR in turn stores the subscriber data of the MS 1 temporarily
while the mobile station is in the area of the MSC connected to the VLR. One
b VLR typically services one MSC. The MSs 1 are connected to the MSC via
base station systems BSS. A BSS consists of base station controllers BSC

and base stations BTS. One BSC controls several base stations BTS.
35 Each BTS uses one or several pairs of carrier waves with which it
can set up a duplex connection to an MS 1 moving in its area. Each carrier



20.quite transparent to the subscriber. The invention essentially inproves

t he processi ng of short nessages in cellular network systens. LISt
OF FI GURES In the followi ng, the invention will be described
in greater detail with reference to the acconpanying draw ngs, in which
25 ' Fi.%ure 1 is a block diagramillustrating basic structural

el ements ofYOP8R51 g\ syst em Figure 2 is aRSTORI8/0004gr am
illustrating an arrangenent for delivering to a nobile station a data
nmessage transmitted froman external source to a short nmessage service
centre, 30 Figure 3 shows protqggcol architecture according to the
GSM specification, used for transmttihg short nessages,

[ [ ure .5 | ow char t he
ZSe? ation of - 1Has% slignasls &5 e SMorystssnias: divided ¥tte twonelassese tesdiiasi ce
centre during thanmeis §ECienand conifol ar sighalling thamieie(COB).short nmessage, and
WO 98/ 30051 Traffic channels are used for transmitting either speech of dta and 0006
5 a traffic channel is allocated for only one call at a time. Signalling required to
control the system is carried out on control or signalling channels. Between a
BTS, a BSC and an MSC there are fixed signalling and traffic channels.
There are several types of control channels. A broadcast control
channel (BCCH) is a simplex channel from a BTS to an MS 1 and it is used to
10 transmit, to a remote radio station, cell-specific data about the power levels
used, the BCCH frequencies of the neighbouring cells, and so on. A BCCH
also comprises synchronization and equalization data by means of which a
remote radio station locks onto the system.
After the locking the MS 1 listens to the calls of the BTS on a
15 common control channel (CCCH) used solely for sefting up a signalling
connection. A connection is set up in several stages: 1) transmission of a call
from the BTS to the MS 1, 2) transmission of random access, generated by
the MS 1 in response to a received call or for some other reason, to the BTS,
. 3) allocation of a stand alone dedicated control channel (SDCCH) to the
20 connection. The actual signalling between the base station and the MS 1 takes
place on the SDCCH. If the signalling on the SDCCH is call set-up signalling,
the connection is moved to a TCH.
In addition to a TCH determined for data or speech transmission
between the BTS and the MS 1 or an SDCCH determined for signalling
25 between the BTS and the MS, there is also a slow associated control channel
(SACCH). The SACCH is primarily used for transmitting measurements carried
out by the MS 1 during the connection from the mobile station to the BTS.
SDCCHs and SACCHs can be used in the GSM mobile system for
transmitting short digital data messages or short messages between the MS 1
30 and a short message service centre SMSC 2 connected to the system. In the
GSM system, short messages are data messages consisting of at most 160
bytes. A short message may be a mobile-terminating (MT) short message or a
3 mobile-originating (MO) short message. By means of the short message
‘ service it is also possible to realize broadcasting which means the
35 transmission of a message to all remote radio stations situated within the area
of one or several cells.

Fi gure 4 shows waie &% 2Wided Ohto? se@&ral, Custlaliy Aighie TOMA AL 20BRE or chaftfige! di N9
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5 ' Figure 6 is a flowchart illustrating the operation of a

gat eway application connected to a short nessage service centre during
transm ssi on of a nobile originating short nessage. DETAI LED
DESCRI PTI ON OF THE | NVENTION 5 The invention will be described
bel ow by using as _an exanpl e the short nmessage service of a GSM (d obal
System for WB %F WS ommuni cat i ons) nobi | e system but tHEHIPREMS on can
al so be applied in other radi o systens using a simlar nessage service,
such as DCS1800 (Digital Conmunication System) and PCN (Personal
Comuni cation Network), TETRA (TErresti al 7’L0 Trunked RAdio) and in nobile
systens according to the EIATIA INTERIM st andar d.
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h b
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several short message service centres, that has its own separate network
address and that adapts messages to the short message form for several
short message service centres. The GA 3 may also be a unit that operates
15 directly in connection with one short message service centre in the same
network address. The gateway application will be hereinafter referred to as a
separate apparatus that operates in connection with the SMSC 2 in its own

network address, without restricting the invention to this alternative, however.
Figure 3 shows part of the protocol architecture which is used for
20 transmitting short messages according to the GSM specification. The
arrangement according to the invention will be described by using messages
or protocol data units SMS-SUBMIT and SMS-DELIVER of a short message
transfer protocol (SM-TP) layer and messages or protocol data units RP-MT-
!DATA and RP-MO-DATA of a short message relay protocol (SM-RP) layer.
25 The SM-TP is a protocol that is defined between the short message service
centres and mobile stations. SMS-DELIVER is a data unit transmitted from
the short message service centre to the mobile station and SMS-SUBMIT is a
data unit correspondingly transmitted from the mobile station to the short
message service centre. The SM-RP is a protocol layer that is used between
30 mobile stations and the mobile switching centres of the GSM network. RP-MT-
DATA is a data unit of the RP layer terminating at a mobile station and RP-
MO-DATA message is correspondingly a data unit of the RP layer originating

b from a mobile station.

According to the GSM specification, the data essential for the reply
35 path in a short message received by the MS 1 includes the reply path
availability data (TP-Reply-Path parameter) and the address of the unit that



of .subscriber registers: a home location register HLR and a visitor

| ocati on regi ster VLR. The HLR permanently stores subscriber data, as
wel | as i nformati on about the VLR in the area of which a nobile
station M5 1 is 30 located. The VLR in turn stores the subscriber data of
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These channel s (BP-Originaing-Address) cantaineddn thel &P-MT-DATAata amites the SM i c
channel s (TCH) pmdrefRbl, af 1 SNMSIBELIVER aa&nnﬁié ?%fé:’e%ﬁ the TP-Reply-Path

T e il A el po R b v epbpathie patavalipe. °
required to In thentfirsi| embedimyartteat ithe ciaventi, othe addresst obltherunit ghatl | i ng
channel s. Bet@hsmitted the message to the SMSC (SMS-DELIVER:TP-Originating-
Address) is the network address of the GA 3 that operates between the SMSC
and the external network. The source address of the short message (RP-MT-
10 DATA:RP-Originating-Address) is the network address of the SMSC 2.
When a subscriber answers to a short message by means of the
reply path function and the reply path is available according to the parameter,
a reply message is formed by providing the parameter indicating the use of the
reply path (SMS-SUBMIT:TP-Reply-Path) and by using the address of the unit
15 that transmitted the short message to the SMSC, i.e. in the first embodiment of
the invention the network address of the GA 3, as the TP-level destination
address of the reply message (SMS-SUBMIT:TP-Destination Address = SMS- -
DELIVER:TP-Originating-Address). Correspondingly, the source address of
the short message, which in this case is the network address of the SMSC 2
20 that delivered the short meésage to the mobile station, is used as the RP-level
destination address of the reply message (RP-MO-DATA:RP-Destination-
Address=RP-MT-DATA:RP-Originating-Address). @ The reply message
transmitted by the MS 1 is routed on the basis of the RP-level destination
'address to the SMSC 2 and from there to the GA 3 on the basis of the TP-
25 protocol destination address. However, the GA 3 does not contain information
required for routing the short message forward to the network address of the
unit that transmitted the message to the GA, and therefore the delivery of the
reply message fails. )
Figure 4 shows a record structure illustrating the arrangement
30 according to the invention for routing short messages to the original source
address. The GA 3 is provided with a database DB 4 where records related to
the short messages are stored for a predetermined period. When the GA 3
+ forms a short message originating from an external source and terminating at
an MS, it adds the record shown in Figure 4 to the DB 4. The first field "daddr”
35 of the record comprises the destination address of the short message formed
in the GA, the address being the network address of the MS 1 in the present



BTS,” a BSC and an MSC there are fixed signalling and traffic channels.
There are several types of control channels. A broadcast control

channel (BCCH) is a sinplex channel froma BTSto an M5 1 and it is used to
10 transmt, to a renote radio station, cell-specific data about the power

| evel s used, the BCCH frequencies of the neighbouring cells. and so
on. A BCC?—‘(o’mwsgl so conprises synchroni zation and equal i W“@&ta b
means of which a renote radio station | ocks onto the system _

After the locking the M5 1 listens to the calls of the BTS on a 15 comon
control channel (CCCH) used solely for sgtting up a signalling
connection. A connection is set up in several stages: 1) transm ssion of a’

Calnl -t ed L r %ﬁd&ﬁtpsﬁﬁ 'ItHélééI%nUEﬁéd r’;é’éts': bﬁﬂﬁ}”f'}éb‘b}d)ﬁgﬁfpri?léé“ﬁ%n SR her
enson. to 1 Heeafel Hentiing hehGE BRASRobrar biER prShest Embenieetd bR ol
channel ( SDCde stamphef the shor mssage sevice eenties (Theithind field{gnmaddriad the he
bastehst gt | 0N ragghdt ll‘.‘clﬂnbﬁsék Hfék%ﬁginlal _soB"c.%CﬁdQI"étsU@f ﬁacﬂéts_sbée tth&t ¥ Qg@'t ling
Ton 8 presei emiodmght RAS pdiEtk of the whh A GGG S messase
t ransmni ssi on from anlextamametwerkBddha .t he M5 1 or an SDCCH det er m ned for
control channeh oo Wi aimRadct Sediiing OINE inferfio ot Bass e
neasur ement s %mﬁﬁﬂeﬁ"er%]ép‘ﬁ sﬂﬁtrﬂﬁs‘?@@eléﬂﬁhaﬁgg ﬁ’iﬁhﬁﬁﬁe‘c?‘? he %mt he )
nmobi | e st at i {SMSDEMVERIP-Originating-Address),SDEdled heteisaftdHsac demperarged i n
the GSM mabi |@updesh@debs! is forméd dYSSUppldméntigothe rltdbHahdddls (55&&?@#5 or
short -rressag%ﬁe?ﬁtg%ee& t heNl\/S 1 ehaﬂgs%ié]% g;ﬁgq?e Ssecrﬁiél ce centre SVBC
2 connected t WL BFEFVISR G ) Syhscpbecanswersd ga¢ 5
messages condhstshog messagendhe af@ementiongy terpporary isoutcenaddrage isragt B® a
mobi | e-term Rasi AP Jell) RABAALTESAddBsOT (SMS-SUBRPRITPEDSdtirditioA A daseds)O
short nmessage. By.neans of the sport Hlessag,e s?r vice 1t 1s al Stg
possi bl 6. to rAEPIARS f BecRelet TRt Pt e BRHCPath ThE Fenly fasrsage i Faisd
message t dSalih the metwornkaldi thesGAt 3 onsthei basis ofl the beginningeofitheadestinatibnone or
several tell syqdress of the reply message (gaddr). The GA uses the time stamp (scts)
provided in the destination address field of the reply message and the network
address (daddr) of the MS 1 given as the source address for the reply
. message to form an index on the basis of which it carries out a search in the
20 DB 4. As a result of the search through the database, the original source
address (omaddr) of the message is obtained and it is given as the new
destination address of the reply message, and the message is forwarded.
in the above-described example, the identification of the reply
rﬁ9ssage employs the service centre time stamp that is easily available in the
25 GA 3. By means of the time stamp a short message can be typically identified
with the accuracy of one second, and therefore in order to unequivocally
identify a reply message in the GA, the search through the database is carried
out on the basis of the time stamp and the destination address of the short
message. In the present case, the identifier unequivocally identifying the reply
30 message consists of a combination of the time stamp and the destination
address of the short message. The factor essential for the invention in the
selection of the identifier is that the identifier identifies the reply message
b unequivocally in the originating element. In other respects, the identifier can be
selected separately for each application.
35 The reply path is specific for each message according to the GSM
specification. A record related to the short message is created during the
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If the M5 1 has a connection on a TCH, short nessages are transmtted
on an SACCH. O herw se, short nessages are transmitted on an SDCCH.
The HLR and the VLR are used for routing short nmessages in the nobi | e
network es¥¥N%389§ly in the sane manner as for routing cal PET/FI98/00006

Figure 2 illustrates an arrangenent for delivering a data message,
transmtted froman external source to a short nmessage service centre, to
t he M5 1. Messages arriving fromdif 1ﬁrent sources are forwarded to
the S\VSC 2 by nmeans of a gateway appltcation GA 3. The GA application

converts the e r S ndat Fangmits
the short nessid Jéﬁ o B, g@ﬁ@@“gsﬁﬁeo efid 8 bt Bfed 18 Th8T6A. KR"ET
signal ling cha e'@?'“? dime. Thecpgfind (Afcitrrageris @Rf%amythﬁe"aé!ﬁ'thwpﬁt us
t hat is integra@etamimgchimtie GSM specs'leamraforsa(shbrtnmsm Tutthe i€ ofr es,

that has s OWbraGOH e 4elbaaIdn be el S3cetatly 1 ¥ach UPBlGBRoSa0Cs L0

the short nessage Torm e ser\% centres. The
GA 3 may al s® be a uni FiSHRaE ISpar tiawe cheit !#Pﬁfé@tﬂgyth% operatient oA grtewayne
short nmessage applicationceonnectedntot dre SMSE in connection with the transmission of a

mobile-terminating short message. In step 10, gateway application equipment
connected with one or several SMSCs receives from the address "omaddr” a
data message to be forwarded to the MS 1 to the address "daddr” in the form
10 of a short message. A short message is formed in the gateway application
apparatus (step 20), and the source address of the message is formed by
supplementing the GA address "gaddr” with the parameter "scts” used in the
identification of the short message. In the present example, the formation of
the identifier employs a time stamp "scts” that is used in the transmission of
15 short messages and that distinguishes the short messages within an accﬁracy
of one second. The gateway application comprises a database 4 where a
record comprising the fields "omaddr”, "daddr” and "scts” is created (step 30).
The field "omaddr” comprises the address data of the unit that delivered the
. data message to the gateway application. The field "daddr" comprises for
20 example the address of the mobile station that may be the MSISDN number of |
the MS, for instance. The field “scts” comprises the aforementioned service
centre time stamp. The fields "daddr” and "scts” form together the identifier
that unequivocally identifies each short message formed by the GA. In step
{40, the short message is provided to the SMSC to be forwarded to the MS to
25 the destination address "daddr”.

Figure 6 shows a flow chart illustrating the operation of a GA
connected to an SMSC in connection with the transmission of a mobile
originating short message. In step 50, the GA receives a reply short message
from the mobile station from the address "daddr”, the destination address of

30 the message consisting of the temporary source address of the short message
*gaddr” + "scts”. The GA combines the time stamp "scts” and the address of
the mobile station "daddr” into a search index (step 60) on the basis of which it

a retrieves from the DB 4 the original source address of the message "omaddr”

' (step 70). The GA forms from the short message a message to be transmitted
35 to the original source address and transmits it to the address "omaddr”.



networ k address. The gateway application will be hereinafter referred to as
a separate apparatus that operates in connection with the SMSC 2 in
its own net wor k address, without restricting the invention to this
alternative, however. Figure 3 shows part of the protocol
architecture which is used for 20 transmtting short messages according to
the GSM sNeQ@9¥3008ti on. The arrangenent accordi ng t o PCTFI98000061t | On

wi |l be described by using nmessages or protocol data units SMs-SUBM T
and SMs-DELI VER of a short nessage transfer protocol (SMTP) |ayer and
nmessages or protocol data units RP-MI- DATA and RP- MO DATA of a short
nessage relay protocol (SMRP) |ayer. 25 the SMTP is a protocol that is

defi ned between the short ,nessage Se[LVi c centres and bile stations.
SMS- DELI VER i s a dat ahﬂﬁ f’r“l"‘f’%ggrﬂ"?t é?? F&Bﬁd descripiign <37, pniyeitendedsia vi ce
centre to the itlodtrate theainventieenddesVBTIBBIatals ©f athe methitd andnifie system

cor r espondi ngl YedordiR r?otﬁee%témmnt Hﬁy%}:'\ﬁmﬁﬁ %%gs"bgﬁagt ffheS BRirhs.

Even
i tFfe. The SMRP I. t ocol ; d-bet
30 mobi | o st atGHEN dhe inveation 5 descibed dhove n. capnertiop with the SRMb ek,

RP- MT'- SDAhA arargaiaendt accotding ta itke itiventigr ris taisorapplicablg fur wseninball e
station and RBgdig systé&%%d‘?%ﬁ%rﬂe%sﬁ?é%&ﬁwdi ngly a data unit of the
RP | ayer originating roma nobile station. Accordi ng

to the GSM specification, the data essential for the reply 35 path in a
short nessage received by the M5 1 includes the reply path

availability data (TP-Reply-Path paraneter) and the address of the unit
t hat
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transmtted the nmessage to the SMSC (TP-Origi nati ng- Address) contained in
t he SMS-DELI VER data unit and the source address of the short nmessage
(RP-Originati ng- Address) contained in the RP-MI-DATA data unit of the SM

RP pr ot ocol WO b SMS-DELI VER data unit conprises the TPPREFIOPOMAEn 5
paranmeter, the reply path is available, otherwise the reply path is not
avai |l abl e. In the first embodi ment of the invention, the address of
the unit that transnitted the nessage.to the SMSC T

(SMs- DELI VER: TP- Ori gi nati ng- Address)1 s the net e GA
'3 that operates between the SMSC and the externa\ﬂ" l’ !m rce
address of the short nmessage (RP-MI- 10 DATA: RP-Origi ndtiig- Addeess) 4 s the

net wor k addr es ofN{ée SVBC 2. When a subscri ber answers to
a short rressag ans of the reply path function and the reply path

is available accordl ng1t @ hmhmrfammrng a shoram&@byermasa%ohsnfe@.&é@éi by

di th t
(SNE- sUBi - T aaisgY pepiepat B % bidRal BRee stitn, the meftpd bbraig i
transmtted Phestepsoof rressage to the SMSC, i.e. in the first enbodi nent of
the invention the netwadeivislflr msa gﬁofqh@egghg’é afewd)e a"p'a,éégml 3jed idadd | on

dd f th = SM5-

adir e O e sheBlabaToniite % Saghaid E??d?‘fﬁfi‘%é aﬁﬁggé’fmﬂ%gé%sﬁaﬁss% of
the short message, whi convartingithe daiame%agﬁmetah@rﬂmamgess of the SMSC 2
20 that deli vered the %Qﬁérhxtﬁﬂysstﬂéeshertt hiésﬁﬁé\é'ﬁ: s AehrfAiihal | SquisiReEne (1) he

?Epl E/Vg:I)AT A192P o nat(k lnr}chcii%sF fation aécp s Vid tl¥e Mobile gystem

Addr ess=RP- MT- DATA: RP- & g agti i et & hat thamethed glsp comprseggthe steps
transmtted by gghe M5 1 is routed on the ba5|s of the RP-level destination
address to the SMSC 2 nd.frg&nﬁﬁ%e 1.0 %&A%gmg the basis of the TP- 25

protocol destination a =l 'de'i"f%'" M&38%9%ont ai n
i nformati on forming a temporary source address of the short message by

15 combining the address of the gateway application and the identifier identifying
the short message or a part of if,
storing, in the gaieway application, the routing data of the short
message containing the original source address of the data message and said
identifier identifying the short message,
20 receiving from the mobile station a reply short message containing
said identifier identifying the short message,
retrieving from the routing data the original source address on the
!basis of said identifier identifying the short message,
transmitting a reply message to said original source address.
25 2. A method according to claim 1, characterized in that the
identifier identifying the short message comprises a service centre time stamp.
3. A digital mobile system comprising
terminal equipments (1) signalling with the system on
predetermined signalling channels,
30 at least one short message service centre (2) with which the
terminal equipments (1) can exchange short messages, and
) -at least one short message gateway application (3) connected to at
' least one short message service centre (2) for converting the data messages
arriving at the short message service centre into the short message form,

35 characterized inthat -
cct Has Been Replaced

T



r equi red for routi ng the short nessage forward to the network address of

t he unit that transmtted the nessage to the GA, and therefore the
delivery of the reply_nmessage fails. - Figure 4 shows a
record structure illustrating the arrangenent 30 according to the invention
for routin message iff source address. The GA 3 is
provi ded wq\"i&?"@%t abase ﬁ)mullaulﬂlmmmumls related to PCT{RIS/00¥06 t
messages are stored for a gredetérn®ned period. Wien the GA 3 forms a

short nessage originating froman external source and term nating at
an M5, it adds the record shown in Figure to the DB 4. The first field
"daddr" 35 of the record conprises the dedPinati on address of the short

message formed i iy Gl LASIANEN $550RAL e LEpASH Sl ca LduRRS & the

M5 1 in the present
PCT/ FI 98/ 00006 the short message by combining the identifier identifying the short message or

enbgd:c mentOI Thaf;mmﬂtofthebddre%etos’th@éatém%a pﬁ&aﬁoﬁomrl ses the par am?ter,
used for identi y|ng t se me

hed for Foentying, e SRihy b8slen 1 oolbe' B, PHERE ha B e Bl
"onmaddr" of @ h@essage?.emﬁ aout@s;)ﬂatges:omnesm yeneriginalusource datidress of thne
message that i meskage and the identifier identifying the short message,

in response to the reception of the reply message, the gateway
application (3) retrieves from the routing data the original source address of
the message by means of the identifier used for identifying the short message,
10 the gateway application (3) transmits the reply message to said
original source address of the message.
4. A system according to claim 3, characterized in that the
identifier identifying the short message comprises the service centre time
stamp.

This Sheet Has Been Repl

TS




5 p¥eseht enbodi ment is the address of the unit that transmtted the

nmessage froman external network to the GA In the

arrangenent according to the invention, the address of the unit that

delivered the short nmessage termnating at the M5 1 to the SMSC

( SMs- DELI VER. TP- (X i gi nati ng- Address), called hereinafter a tenporary 10
Pl ol

source add formed by supplenenting the network ad&C& fidr) of
the GA3 with a service centre tine stanp (scts). As the subscriber answers
to . the short nessage, the aforenentioned tenporary source address is
set as the TP-level destination addr JE?° nﬂo _
(SMs- SUBM T: TP- Dest i nat i on- Addr ess) according to the deter rﬂ%?x) f
the reply path. The reply nessage is routed 15 in the network to the GA 3
on the basis of the beginn{ng of the dpstifation address of the reply
nmessage (gaddr). The GA usgs t h TR np (sets) provi ded in -the
destination address field pf the reply]nmessage and the network ~address
(daddr) of the M5 1 given address for the reply nmessage

to forman index on the basis of|jwhich it carries out a search in the 20 DB
4. As-a result of the search thrpugh the database, the original source
address (omad@QTRf the nmefpsage I's obtpined and it is gi
destination a re ssa and the nessage is war
In the above-é?prl ed exa I.S{;M%@ ideiﬁtif_ication of ?1e reH"&i
message enpl o e servic b Sstanp that is easd i le in
the 25 GA 3. By neans of the.tink stanp a short nmessage can be|typically

identified with the accuracy,; of one second, and therefore | n order to
unequi;vocal | y identify a reply nessage in the GA__the searkh through

t he database is carried out pbn the basis of thejtine stanp and the
destination address of the short} message. In thg present case, the
identifier unequivocally identifying the reply 30 ngssage consists of a
conbi nation of the tine stgANMp and tne gesti natfron adgr ess of the short
nmessage. The factor essentjal h@$ he i i sel ection of
the identifier is that the}ide I er nmessage :
unequi vocallyg’ the ori gi hateedeal-anaht . ' S, the identifie
can be s/f%%ted separately for each application.

[/ 1

BTS1 BTS2| |BTS3 BTS4 BTSS BTS6

o vt T - = n e e e A e e R e S R WD W W v W S Y e Ye W G Y WS W UE W W WY W



35 - | The reply path is specific for each message according to the

GSM specification. Arecord related to the short nessage is created
during the WO 98/ 30051
PCT/ FI 98/ 00006 10

formation of the short nessage and the data is stored in the
-predetermw&?”@m The period of storage is preferably tﬁgm@m%fy peri od
deternined in the GSM specification for a short nessage, but the tine of
-storage in the database can be selected specifically for each application.

5 Figure 5is a flowchart il2/strating the operanI]Riof

gat eway application connected to an SMSC i n connection w

transm ssion of a nobi | e-term nating. short nmessage. In step

gat eway appl i cXt400 ui pnment Zonne@ ed with one or several 1SI\/SCs

receives fromthe adMn&ddy / data message to be forwarded to
m 10 of a short nessage.sf Rhort

the M5 1 to thﬁégfgress
message is for Thre—gat ¢W@A ap ijon appar atus_ (st

t he source address of the ne e~ rmgd by
addr ess "gaddr" Xyp9@ h-the—par jreter| "lusgd in the ' ZI
of the short nessage. In the t ml e, t he G8Mmat i
DTME — c MS
/
PC-Menu L4
| PC-UCP
MS : SMSC
| SM-TP ano 3
SM-RP
SM-CP
| MSCVLR  SMS-Gateway
"Routing tablerecord F]l.go 4
- originating telematic
daddr oaddr = scts service address




the identifier enploys a.tinme stanp "scts" that is used in the transm ssion
of 15 short nessages and that distinguishes the short nmessages within an

accuracy of one second. The gateway application conprises a database 4
where a record conprising the fields "onmaddr”, ‘"daddr" and "scts" is
created (shﬁg 30) . The field "omaddr" conprisés the address data of
the unit t 9%@?’§lvered t he data message to the gat eRGFEIEMEat i on.
The field "daddr" conprises for 20 exanple the address of the nobile
station that may be the MSI SDN nunber of the M5, for instance. The
field "scts" conprises the aforenmentione8/4ervice centre t sta{B
The fields "daddr" and "scts" formtogether the identifier

unequi vocal ly identifies each short nessage forned by the GA In step

40, the short message is provided to the SMSC to be forwarded to the M5 to
25 the destination address "dadgr". Figure 6 shows a fl ow
chart illustrating the operatio connected to an SMSC in
connection with the transni ssion o originating ghort

nmessage. In step 50, the GA receives @ reply short nmessage .~ fromthe
nmobil e station ffo dress of 30 the
nmessage consisti hg of the tenporary source address of the dhort rressage
"gaddr" + "scts"] The Outaaniessagetreceived frommaddresss’ and the address of
the nobile stati¢n "dadanADDR'atcsgér@éWé}ég@§ shept 60) on the basis of

whi ch it refrieves f%%é& f» source gddress of the

nessage "omaddr" (step ﬁaé@ $% Pomthe shorjt nessage a

nessage to be tr& } 3 : ou-ce—addreds and transmits
20

it to it he address

"omaddr"

Temporary source address of short
message formed by combining GA
addresses  GADDR ja SCTS

30

Y —

Storing in DB a record containing fields
"OMADDR", "DADDR" and identifier "SCTS"

) \ 4 _ —

Short message transmitted for delivery
to MS according to address "DADDR"

END
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11 The drawi ngs and the rel ated description are only intended
to illustrate the inventive idea. The details of the method and the
system according to the invention may vary within the scope of the
clainms. Ev hough the invention is described above in nnection wth
the GSM system t he arrangenent according to the i nventt! %%P@mﬁfso
applicable for use in all radio systens utilizing a simlar nessage
servi ce. CLAI V5 1. Anethod for routing a
short nessage via a short nessage gdldway application in P itq{b )
nobi |l e system the nethod conprising the - steps of 5 17,

receiving, in a short nessage gateway application, a data nessage

containing the original source ad destinati on address,
START

50
\ 4 /

Reply short message, having the
destination address "GADDR" + "SCTS",
received from address "DADDR"

60

Identifier "SCTS" + "DADDR", identifying
short message, distinguished

70

4 —

Source address "OMADDR" retrieved from
database by means of identifier
"SCTS" + "DADDR"

80

Y . /

Reply short message transmitted
to address "OMADDR"

END



caonverting the data nmessage into a short nessage,

transmitting the short message to a terminal equipment det ¢rRERIAGEMENT BREET
t he destination address via the nobile system 10 fornrgTan

i denti fj ' ndi Vi he short nessage, ' fQrmi apnn 4998
terrporamllmmiwnlﬁmw&ﬂﬂ of the short nesélgge' by conbijni ngpz'hié‘”édgr%%ss
of the gateway.appliscati on and the identifier identifying the—snort
nessage or a part of if, . storing, in the gatleway
application, the routing data of the short 15 nessage cont d Mg THe

origi nal soufdAlMBress of the data nessage and said i dentifier

I dentifying the short S e . receiving.fromthe nobile
station a reply shortj'gsé’gg’éddc(g% Loyiing, 2 Shogarin&sﬁﬁ%%gf'?i%rshoﬁgl‘H?Wﬂﬁg
the short negabeway application in a digital rmebilexgysteom thes methodneprrptising hthe

ori gi nal sours@é*p@gfiress on the 20 basis of said identifier identifying the
short’ nessage, ~transmtting a reply nmessage to said original
source add®ess. receiving, in ashopt message gatewayl applicationaadata méssagen

the identifi %niélﬁ?ﬁbitﬁléid?%iréal sxhﬁ%g?ﬁﬁk%gﬁ?%%ﬁnﬁﬁm%a?&sa service centre

time stanp. i )l l'e system conprising 25
term nal equi pments $ognartingthe dats massagednted shors messageni ned

signal | ing channel's, {ransmitting the shortthek&agd teBeefiifial cBBMEIR GREMhined

and - " it dedinatBaaddines adhe TBYE-BBIEE caay appl i cati on connect ed
to at 30 10east one fomningrarsidegtifierdtdentifpingehéshoftahessqyerting the data
measage form " wndoiipg"8 Eporaly o SteE. 7 i ot Fedsagengy
arranged to icombining thergutiress/of the gatewkay aplication ahdtthe idétifler idsrstifging by
o the addr ol SREHMCERdel A bR, o, - Sror' Meesage o @ part of it
. storing, in the gateway application, the routing data of the short
15 “message containing the original source address of the data message and said
identifier identifying the short message,
receiving from the mobile station a reply short message containing
said identifier identifying the short message,
retrieving from the routing data the original source address on the
20 basis of said identifier identifying the short message,
transmitting a reply message to said original source address.
2. A method according to claim 1, wherein the identifier identifying
the short message comprises a service centre time stamp.
3. A digital mobile system comprising -
25 terminal equipments signalling with the system on predetermined
signalling channels, '
at least one short message service centre with which the terminal
equipments can exchange short messages, and
at least one short message gateway application connected to at
30 least one short message service centre for converting the data messages
arriving at the short message service- centre into the short message form,
wherein :
the gateway application being arranged to form the temporary
source address of the short meésage by combining the identifier identifying the
35 short message or a part of it to the address of the gateway application,
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wherein the id nt | 3/ '(tl hort™ nmessage conprises
service cent rihermpgsage apd the identifier |dentrfyrng the short message,

in response to the reception of the reply message, the gateway"
5 application being arranged to retrieve from the routing data the original source -

address of the message by means of the identifier used for identifying the
short message,
the gateway application being arranged to transmit the reply
message to said original source address of the message.
10 4. A system-according to claim 3, wherein the identifier identifying
the short message comprises the service centre time stamp.
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