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BACXGROUND

The present invention generally relates to radiocommunication
5 systems and methods for signalling in radiocommunication
systems and, more particularly, an exemplary embodiment of the
present invention based on the Glocbal System for Mobile Com-
munications (GSM) illustrates a method and systenm for routing

e messages.

10 The GSM describes a European standard for radiocommunication
and the corresponding Public Land Mobile Network (PLMN) which
is intended to provide uniformity so that users can access
radioccommunication systems throughout Europe with minimal
eqﬁipment compatibility problems. The GSM includes many

15 services for subscribers, including a message function
.service called the Short Messagé Service which provides for
the transmission of messages having up to 160 alphanumeric
characters to be sent to a subscriber at his or her mobile

unit.

' 20 This service is similar in many ways to a conventional paging
function, but alsc has several differences. For example, if
a ﬁhone is switched off, or otherwise unreachable, the message
is stored and can 1ate$: be sent to the designated subscriber
when that subscriber is reconnected to the system. The
25 message can originate by either being transmitted from a
mobile unit to a service center for transmission to the
subscriber or can simply be submitted by calling an operator

at a service center who types the message into the system.

When a message is delivered from a service center to a mobile
30 unit, under the GSM specification such a message is termed a
"mobile terminated short message" (MTSM). If the message also
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Servi ce which provides for the transm ssion2of. nessages having up to 160
al phanuneric characters to be sent to a subscriber at his or her nobile
unit. 20 This service is'sinmlar in many ways to a conventional paging
function, but also has several differences. For exanple, if a phone is
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a The conventional protocol for transmission

message” (MOSM). :
of MTSMs is well established in the GSM, for example in the

5 document entitled "GSM 09 .02-Version 2" published in June 1992
which is incorporated here by reference and is described in
more detail below with respect to Figure 1.

An MTSM originates after a request to service center 2, which
is a node that is interfaced with a gateway mobile services
10 switching center (GMSC) 4. The network port provided by
gateway mobile services switching centers are typically
further described as "interworking” when messages are being
sent in the direction from the GMSC to a service center,
however this additional term has been dropped to simplify the |
15 description of these centers in this document. The GMSC acts
as a port into the public land mobile network. The service
center stores niessage service profiles detailing the prefe-
rences and subscription details of each subscriber with
respect to messages for each of the mobile units which it
20 services. For example, a particular subscriber may prefer
" that messages be transmitted in the form of facsimiles rather
than other types of media (e.g.,' a short message) or a
subscriber may prefer that the messages which he or she
generates be copied and stored prior to transmission.

25 The request to send a message to a subscriber can be transmit-
ted to the service center 2 in many ways, e.g., by calling an

operator in the service center, by facsimile message to the

service center, etc. A message is then transmitted to the
.GMSC 4 using, for ekample, an interface specified in a
30 document entitled "Technical Report, GSM 03.47", which is
incorporated here by reference. The recipient mobile station

'is identified by, for exaﬁi:ie, its MSISDN number.
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nmobile unit to a service’center for transm ssion to the subscriber or can

simply be syhybdiReh by calling an operator at a service cent ei,dyg PATINE

t hes nessage I1nto the system Wen a nessage is delivered froma service
center to a nobile 30 wunit, under the GSM §rreC|f|cat|on such a message is
‘termed a "nobile term nated short nessage” I f the nessage al so 2
originates at a nobile unit, the signal to the servi ce center requesting
the nessage is ternmed a "nobile originated short nmessage"” (MOSM.  The

conventi onal prgt gggle él’?é M%%gﬁi&’&iver the message through the chain of
nodes to the base station (not shown) which is serving the
recipient's mobile station, the GMSC 4 first interrogates the
recipient's home location register (HLR) 6 to obtain routing
5 information for the message. The HLR 6 stores data relating
to subscribers including, for example, current location of the
subscribers’ equipmeht, directory number (MSISDN), radio
number plan identification (e.'g. . Internatiocnal Mobile
Subscriber Identity (IMSI)), supplementary service profiles
10 and teleservice profiles. To interrogate the home location
register 6, a GSM MAP message called "Send Routing Information
for Short Message” is sent by the GMSC 4 to the home location
register 6. The appropriate home location register can be
determined using the recipient's MSISDN, e.g., by translating

15 the MSISDN into a CCITT No. 7 address.

After receiving the routing information, the GMSC 4 forwards
the message to the mobile services switching center (MSC) 8
which is currently serving the recipient's mobile station.
The mobile services switching center provides an interface for
20 switching functions and hardware control which are used when
establishing a call. Note thét_ for purposes of simplicity the
visitor location register (VLR) has been illustrated in Figure
1 as being integrated with the mobile switching center,
although in practice these two nodes can be physically
25 separated. The VLR contains a copy of the information
pertaining to a mobile unit which is stored in the mobile
unit's home location register when the mobile unit has roamed
into the service area of that VLR, the VLR being updated with
information from a subscriber's home location register.

30 The me.ésage is then delivered to the mobile unit 10 via a base
station (not shown) over the air interface. Acknowledgement
signals are then transmitted back through the chain of nodes.
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of. MISMs is well est-ablished in the GSM for exanple in the 5 docunent
entitled "EROHRBD. versi on 2" published in June 1992 whi ch RET/SRISOIS? at ed
here by reference and is described in nore detail below with respect to
Figure. 1. An MISM origi nates after a request4 to service center 2, which is
a node that is interfaced with a gateway nobile services 10 sw tching

center (GWSC) 4. The network port provided by gateway nobile services
swi tching centers are typically further described as "interworking" when

nmessages are bEPMg MRSMS; nametlier then hasd,t Hehevoonventionad c rouding: |
however this addbbbafdle Wid8ibe S 4 851PRed une1¥aiR! | fnéhapéeificati
description of H?‘hggg (;en_ters;E I'n tcﬁi S docunent. TheaGIVISC acts gs ;.. pg_'rat J'ic’rllito
the public | anddeBbifdescavBrrcedures¥Rereky the message is routed via one

of the service centers, but no mention is made as to whether
5 ‘the service center is that of the originator or the recipient.

SUMMARY

These and other drawbacks and difficulties found in conven-
tional radio communication systems, for example the GSM
10 system, are overcome according to the present invention.
According to exemplary embodiments of the present invention,
messages which originate at a mobile station are routed
‘through both an originator's and a recipient'’s service center
to take advantage of the informatién stored at both centers.

15 Routing the message through an originator's service center
has, for example, an advantage that the originator of the
message can design his or her personal message service, e.g.,
distribution lists , storing copies of messages before they are
sent, etc. Moreover, the originator's mobile unit will append

20 the address of the originator's service center which is stored
in the mobile or the originator's SIM card to the signal so
that the originator need not enter a service center address

for the message.

Routing the message through the recipient's sérvice center,
25 on the other hand, has the advantage that the recipient's
preferences and current availability status can be taken into
account when transmitting the message to the recipient's
mobile unit. To enable such routing, the address of the
recipient's service center must be known. According to the
30 conventional systems and methods, the originating subscriber
will have to know and specify not only the MSISDN number of
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of the nmobile units whi ’iﬂ[m Bﬂ es. For exanple, a particular
subscri ber may prefer t transdritted in the form of
facsimles rather than other types of nedia (e.g., a short nessage) or a
subscri ber may prefer that the nmessages which he or she generates be copied
and stored prior to transmssion. 25 The request to send a nessage to a
subscri ber canthe regipient i butidlsphieOF BEXCEATELCE FANHAR )R 3S e(ar
by calling an @aqnahfropdrabErSHi Wit owRNsEviby daftd ] Whd'RaYoee hay it
service center, etc. A hessage is then ;&ansmtted to the Gy5C 4 using, for
exanpl e, an i n!‘@PVaE-@J'?pEéﬁFF§B) ik n According to the present invention is
address can be stored in the HLR, so that the originator need
5 not know this information.

Thus, according to the present inventibn, méssage routing
receives the advantages that are obtained when a message is
routed via the originator's service center as well as via the
recipient'’s service center. Further, exemplary embodiments
10 also describe an interface protocol between the recipient's
home location register and the recipient's service center to
selectively provide profile information which can be used for

routing messages.

ERIEF DESCRIPTION OF THE DRAWINGS

15 The foregoing objects, features and advantages of the present
invention will be more readily understood upon reading the
following detailed description in conjunction with the

drawings in which:

Figure 1 illustrates a conventicnal block diagram of a node
20 map for routing messages; '

Figure 2 illustrates a second node map used to describe the

routing of messages which originate at a mobile through only

a recipient's service center; and _ |

Figure 3 shows a node map for routiné messages according to an
25 exemplary embodiment of the present invention.

DETAILED DESCRIPTION

To illustrate the drawbacks associated with a procedure where
messages are routed through only one of the service centers,
routing through the recipient's service center will now be
30 described with respect to Figure 2. A message originates at



here by refe
exanpl e, its MsSI SDN nunb the GVBC 4 can del'iver the nessage
t hrough the chain of nod stat ifon (not shown) which is serving

t he reci pi ent's rmbile-:st{ation the GVBC 4 first interrogates the
reci pient's honme | ocation register (HLR) 6 to obtain routing 5 information

for the nessage. The HLR 6 stores data relati n&to subscri bers i ncI udi ng,
for exanple, cBPPdde R3candodsoitiapsmitted to that mobile station's ser-
vicing MSC/VLIR 24. As mentioned above, with respect to Figure

1, the VIR can be physically separated from the MSC. If the

. MSC 24 is not also the gateway mobile services switching

5 center whi¢h serves the recipieht's mobile, the service center

address received from the mobile unit is translated into

routing information and the message can be forwarded to the

GMSC 26. The GMSC 26 then sends the message to the re-

cipient's service center 28 based on information received from

10 HLR 27.  Thereafter, the message is treated as an MTSM and
sent through the GMSC 26 and MSC/VIR 30 to the reclplent'

mobile unit 32.

30 docurre e’d "iligggn Re 0 GSM 03. 47", which is incorporated
n&f,?rﬁl}c‘%b The ét %ﬁm station is identifi e PAR/SENIGE999

Thus, according to this routing method, MOSMs are routed

through the recipient's service center but not through the

15 originator’s service center. However, this approach has,

 among other drawbacks, the drawback that :Lnformat:.on must be

input by the originator to identify both the recipient and the

recipient's service center and that message routing preferen-

ces of the originator cannot be taken into account in forwar-

20 ding the message. Analogously, if the message were routed

through only the originator's service center, the recipient's
message routing preferences would not be taken into account. .

According to an exemplary embodiment of the present invention
illustrated in Figure 3, a mobile originated message can pass

25 through both an originator's service center and an intended
- recipient's service center. The message is transmitted from
the mobile unit 34 to a base station (not shown) and passed on

to the mobile services switching center/visitor 1location

- register 38 in a conventional manner. By storing the service

30 center address of the originator, the message c¢an be transmit-
ted through the originator’s service center 40 although the
originator need only input an identifier of the recipient,
e.g., by dialing the recipient’s number. The address of the
originato'r’s service center 40 can be stored, for example, in
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Alternately, the service center address can be sent to the .

5 MSC/VIR 38 from the HLR of the originator (not shown). This
transmission can occu_i-, for example, during location updating
when the mobile enters the service area of the Msc.

The message is next -fouted to the appropriate gateway mobile
services switching center 42, which is connected to the
10 originator's service center 40, based on the address forwarded
from the mobile 34. ' The message is sent to the originator's
service center 40 where it is processed according to any
procedures indicated by the originator's message subscriber
profile stored in the service center 40. The message is then
15 sent back to the GMSC 42. To route the message to the ap-
propriate 1location/node that is currently serving the
recipient's mobile, the GMSC 42 will interrogate the re-
cipient's home location register 44 to retrieve routing |
information. Note that although the GMSC 42 is illustrated as
20 being directly connected to KLR 44, the GMSC 42 interrocgates
the HILR 44 through the network and this direct connection is

shown for clarity in Figure 3.

Howevei:, according to an exemplary embodiment of the present
invention, the HIR 44 and recipient's service center 46 can

25 communicate via a previously unknown and undefined interface.
The protocol for this inté_rface is herein called "SC-MAP" and

is structured in a manner similar to the protocol known as the

GSM 09.02 MAP which is described in the earlier incofporated
document. That is, SC-MAP can be structured using a CCITT No.

30 7 based protocol usinq MTP, SCCP and TCAP from the CCITT No.
7 protocol stack. The CCITT No. 7 signalling system is well

- known to those skilled in the art and, accordingly, is not
further diécussed herein. Although this exemplary format for
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establishing a call.

| ogati on- regi ster (VLR) trateg in Figure 1 as being
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Acknow edgenent "si gnal's ansmtted back, throu
nodes. recipient's HLR and service center in conventional systems,

§ such as the GSM, and those skilled in the art will readily
‘appreciate that other interface formats can also be used.

The HLR 44 can store an indication for each ‘subscriber
‘indicating whether that subscription includes the enhanced
message service that the HLR-service center interface offers.

10 This indication is herein called the Enhanced Message Service
Indicator (EMSI). Further, a service center address for each
subscriber can also be stored in the HIR 44.

When the HLR 44 is interrogated, e.g., by sending a MAP
operation "Send Routing Information For SM", the HLR 44 checks
15 the EMSI for that particular subscriber to see whether the
recipient's service center 46 shall be interfaced or not. If
the EMSI indicates that the service center shall be inter-
rogated, the SC-MAP message, for example, a "Message Service
Enquiry" signal, is sent to the service center 46. The
20 protocoi for the exemplary "Message Service Enquiry" is
discussed in more detail below. When the service center 46
receives this message it checks the service profile for the
subscriber in question to determine the preferences and status
of that subscriber, for examplé, how the subscriber wants to
25 be notified of messagés at this particular time. This
information is reporfed back to the HLR 44 in a return

message.

If the subscriber profilé stored 'in the service center 46
indicates that the MTSM procedure should be used to send the
30 message to the subscriber, the HLR 44 returns routing infor-
mation indicating the MSC/VLR 48 which services the area where
the recipient's mobile 50 is currently located to the inter-
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rogating GMSC 42, and the message is transmitted as an MTSM as

descr:.bed above.

If the subscriber profile indicates that mapping to another
message type, e.g9., to facsimiie, is to be perfbrme’d, the MTSM
is not forwarded to the MSC/VLR 48 where the recipient's
mobile 50 is located, but instead is forwarded to the re-
cipient's service center 46 where the translation of the MTSM
to the requested message service is performed. To enable this
forwarding, the address of the recipient's service center 46
is returned to the interrogating GMSC 42 by the HLR 44. After
receiving the message, the recipient's service center 46 is
now responsible for the MTSM delivery and will inform the
originator's service center 40 that the message is being
delivered so that the originator's service center does not
resend the message. After translating the message or otherwise
adapting the message to the recipient's preferences, the
message is forwarded from the recipient's service center 46 to
the specified equipment which can, for example, be mobile 50.
The actual mapping or translation of the message into the
requested service and subsequent delivery, e.g., to the
recip-ient's mobile 50, can be performed using conventiocnal
techniques which are outside the scope of the present inven-
tion and are, therefore, not further discussed herein.

The foregoing Message Service Enquiry operation can be
structured as, for example, set forth below us:mg the Abstract

Syntax Notation No. 1 specified by CCITT.

MessageServiceEnquiry :: =  OPERATION
PARAMETER

msIsdn | ISDNAddressString
RESULT : SEQUENCE({
mt-SM-AllowedFlag Boolean,
routingInformation Rout.mgInformatlon OPTIONAL}

ERRORS UnknownSubscrlber
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reci pient's service cen'ﬁl antage of the information stored at
throdigh an originator's service

both centers. 15 Routi

center has, for exanple, an advantage that the originator of the nessage
can design his or her personal nessage service, e.g., distribution |ists,
storing copi es of nmessages before they are sent, etc. Mreover, the
originator's nobile unit will append 20 the address of the originator's

servi ce cent eAsimenitioned: abeve; rthir exeRRlAd OPREASLPY FRAR He invpkedtq

to the signal sgfdliled RehPHIH 3! Qha"8etiee 8BhEEra466LF itdfe GRils¥riber
address for the nessage. .

‘has access to the enhanced message service. The RESULT

variable mt-sM-AllowedFlag _is returned in response to the

5 PARAMETER msIsdn being passed. If, for example, the subscri-
ber profile stored in the recipient's service center indicates
that routing the message as an MTSM is appropriate, then the
mt-SM-AllowedFlag is returned with a TRUE value; The optional

- routing information variable will not be returned since the

10 message need not be routed through the recipient's service

center.

If, on the other hand, the recipient subscriber's profile
indicates that some procedure other than that used to route an
MTSM is to be used for routing the message, then the mt-sM-
15 AllowedFlag is set to FALSE and the address of the recipient's
service center, or B-number relating thereto, is returned in
the optiocnal routing variable. As menticned earlier, however,
this protocol and functional implementation are simply an
example of one way in which the interface between the HLR and
20 service center can be implemented and those skilled in the art
will understand that many other types of interfaces could also
be implemented within the scope of the present invention. For
example, the HIR could store all of the message service
related subscriber data and instruct the service center as to
25 how to perform in different traffic situations, for example,
conversion from one média to another, e.g., from an MTSM to a

facsimile.

While the present invention has been described using the
foregoing exemplary embodiments, these embodiments are
30 intended to be illustrative in all respects, rather than
restrictive of the present invention. For example, although
the term "mobile™ has been used throughout this specification,
the present invention can be applied to systems and methods
wherein any type of remote equipment which supports the



Rout'i ng the nessage t-h'rou‘gh the recipi ent's service center, 25 on the
ot her handwdwspiatdze advantage that the recipient’s preferencgerapslygugss ent
avaifl ability status can be taken into account when transmtting the nessage

to the recipient's nobile unit. To enable _such routing, the address of the
recipient's service center nust be known. Adcor di ng to the 30 conventi onal
systens and net hods, the originating subscriber will have to know and
specify not only the MslI SDN nunber of the recipient, but also his or her
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a portable unit, a personal digital assistant, a data ter-

minal, etc.

Moreover, although the foregoing exemplary embodiments refer
5 to messages which originate at "mobiles”, those skilled in the
art will also recognize that the present invention can also be

applied where other types of equipment originate the message,
e.g., PSTNs or data networks. Furfher, although the present
invention has been exemplified by embodiments which refer to
10 the GSM, the present invention is equally applicable to any
system or standard (e.g., PDC or ADC) wherein messages may be
routed using methods or systems that include service centers
or analogous equipment. Thus, the scope of the present
invention is instead set forth by the appended claims and
15 encompasses any and all equivalents and modifications

embraced thereby.

~
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know t hi ﬂ% ).. According to the present invention thi PCIATOS
stored i ﬁv‘? ﬁgﬁ% so that the originator need 5 not know this 1 nformation.
Thus, according to the present invention,_ pessage routing receives_the

ad\/ant ages that are obtai ned when a ness is routed viathe originator s
service center as well as via the recipient's service cen lm III ul
exerrpl ary enbodi nents 10 al so describe an interface prot lﬂullmuﬂ :“
recipient's hone location register and the recipient's servicé cént®r

sel ectivel y M&%&M@—iﬁformtlon whi ch can be used for routing
nmessages. BRI EF DESCRI PTI ON OF THE DRAW NGS 15 The foregoi ng objects,
features andladvant a%%jxo 9 ftor}e r%u%ser&t a message from an originator to a

rec:.p:.ent comprising the steps of:
sending the message to an originator's service center wh:l.ch

5 handles messages that are transmitted by the originator;
interrogating a home location register to obtain first routing

information for the message;
interfacing the recipient's service center to obtain second

routing information; and
16 informing a switching center of at least one of said first and

second routing information.

2. The method of claim 1, further comprising the step of:
storing, prior to said sending step, addresses of subscribers'
service centers in said home location register.

15 3._- The method of claim 1, wherein said -Step of sending the

message further comprises the step of:
appending an address of said originator's service center which

is storéd in ah originator's equipment.

4. The method of claim 3, wherein said originator's equip-
20 ment includes at least one of: a smart card, a SIM and a

mobile unit.

5. The method of claim 2, further comprising the step of:
informing said switching center of an address of said origina-
tor's service center which has been retrieved from said home

25 1location reglster.

6. The method of claim 1 wherein said step of interfacing

further compr:.ses the step of:
determining whether said message is to be routed according to

a standard procedure.
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i nvention will be nor e—+éa |u under st ood upon reading the follow ng

detai |l ed de¥XQ9$t229h in t he- drawi ngs i n whi clpcTiSEgubeed

illustrates a conventio '!I Hgmm a node 20 map for routing
odgsmap used to describe the

nmessages; Figure 2 |IIust¥a _
routi ng of nessages which orlglnate at a nobile through only a recipient's

service center; and Figure 3 shows a node map for routing nessages
according to an 25 exenplary enbodi nent of the present invention. DETAI LED
DESCRI PTI ON To 7J | usthetmethed dsf \wiaies assumacdcmnphsmgomdustémﬁ
essages are r(}uotuetdirtxé] rsoggg n?ené a&é‘f’ lgaf,sé ont 4 b €U gdid determining
step, to either said recipient or to said recipient's service

center.

§ 8. The method of claim 7, further comprising the step of:
if said message is routed to said recipient's service center,
processing said message according to said recipient's

subscriber profile.

9. The method of claim 1, wherein said step of :Lnterrogat:x.ng

10 further comprises:

determining if a recipient's service center can be interfaced.

10. The method of claim 9, #:herein said step of interfacing
is selectively performed based on a result of said determining

step.

1S 11. The method of claim 1, wherein said step of :Lnterfaclng

further comprises the step of:
interfacing the recipient's service center from said re-

cipient'é home location register.

12. A radiocommunication system for transmitting a message
20 from an originator to a recipient comprising:
an originator's service center means for storing

a subscriber profile of said originator:;
a recipient's service center means for storing a subscriber

profile of said recipient; and
25 means for forwarding said message from said originator to said

recipient using subscriber profile information received from
said originator's service center and, if available,-from said

recipient's service center.

'M“
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rd(xti'ng t higay! épze .recipient's service center will now be 30 __described
with respect ?}) igure 2. A nessage originates at [err] 6P GHBEI0099 4ng

is.transmtted to that nobile station's ser- vicing MSC/ VLR 24. As

menti oned above, with respect to Figure 1, *#he VLR can be physical ly
separated fromthe MSC. If the MSC 24 is not also the gateway mobi | e
services swwtching 5 center which serves the recipient's nobile, the

service centey Addigss LhBotiind T4 Tpleh 82'd1d i YA WhALAA Bala
forwarding means further comprises: |

a gateway mobile services switching center means for receiving

said message from a remote unit and sending said message to

S said originator's service center for processing according to

subscriber profile information.

14. The radiocommunication system of c'J_.aim 13, wherein said

forwarding means further comprises:
home location register means for storing location information

10 relating to said recipient; and
vherein said gateway mobile services switching center means

is also for interrogating said home location register means to
obtain routing information for said message.

15. The radiocommunication system of claim 14, wherein said.

15 forwarding means further comprises:
interface means for selectively allowing subscriber profile
information to be transferred between said home location

register means and said recipient's service center.

~ 16. The radiocommunication system of claim 15, ‘wherein said
20 home location register means is also for determining if said
recipient has subscribed to an enhanced message service and to
actuate said interface means to transfer subscriber profile
information based on a result of the determination. '

17. The radiocommunication system of claim 16, wherein:

25 said gateway mobile services switching center routes said
message to either said recipient or said recipient's service
center based on said subscriber profile information.

18. The radiocommunication system of claim 12, wherein said

forwarding means further comprlses.
30 means for retrieving an address of said originator!® s service

center which is stored in an originator's equlpmexjxt.
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routing information and t*he nessage can be forwarded to the GVWSC 26. The
GVBC 26 t heWORS13292t he nessage to the re- cipient's service qarmsEv4@f9doased
on knformation received from 10 HLR 27. Thereafter, the nessage is
treated as an MISM and sent through the Gv5g€526 and MSC/ VLR 30 to the
recipient's nmobile unit 32. Thus, according to this routing nmethod, MOSMs
are routed through the recipient's service center but not through the 15
originator's service center. However, this approach has, anong other

dr awbacks, the ld&r.awphek meshotinf of matlaim mis, beherein @pndqeomggnm'sto

i dentify both t Ci raq J sService center and that
message routi n&%‘ S n-(a"EJI é"% t%eig(ras& ﬁgtéoéfcannot be taken into
account in for‘aasmart card, a SIM and a mobile unit. .

20. The radioccommunication system of claim 12, further

S comprising: .
home location register means for storing service center

addresses of subscribers.

21. The radiocomnunicétion systen of claim 20, wherein said

forwarding means further comprises:
10 means for informing said switching center of an address of

said originator's sexrvice center which has been retrieved from

said home location register.

22. A radiocommunication system for transmitting a message
from an originator to a recipient comprising: ‘
15 anoriginator's service center means for storing first message

routing information:
‘a recipient's service center means for storing second message

routing information: and
means for routing said message through both of said origina-

20 tor's service center means and said recipient's service center

means.
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enbodi nent o

20+ di,ng the rressage " Anal ogously, I f the rressaqe were routed
the'originator's service center, the reci

preferences vy@gg*not be t%mmﬁﬁcﬁmmmnemmiw to an &
f present inventi onBFriierddEEEed in Figure 3, a mobi | e
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system, messages which originate at a mobile
unit are routed through both a service center
associated with the originating mobile and a
service ceater associated with a recipient mo-

A method and system for improving
memunngofmssagsmaradxocamum _ @ L MO/R |~
.cation system are disclosed. In an exemplary '

(54) Title: A SYSTEM AND METHOD FOR ROUTING MESSAGES IN RADIO COMMUNICATION SYSTEMS
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e:;g., by dialing the*recipient's nunber. The address of th iHdiDRb®’ ' S
Servi ce caW@8¥12282 can be stored, for exanple, in 7 the m“%ﬁ*g@%/r In a
smart .card which is renovably attached to the nobile, and appended
automatically to the transnmission fromthe nobile. Alternately, the service
center address can be sent to the 5 MSEBVLR 38 fromthe HLR of the
originator (not shown). This transm ssion can occur, for exanple, during

| ocation updating when the nobile enters the service area of the MSC.

2 { ¢
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seeviee | e fe—=  #R
CENTER - ~ |
MSCIVLR.
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The nmessage i s next Fbuled to the appropriate gateway ﬁDbl|§di§%gﬁ@§9
swit chi ng werssaz2922, which is connected to the 10 ori gi nat rvice
center 40, based on the address forwarded fromthe nobile 34. The nessage
issent to the originator's service center 40 where it |s processed
according to any procedures indicated 2f3the originator's nmessage :
subscri ber profile stored in the service center 40. The nessage is then 15
sent back to the GMSC 42. To route the nmessage to the ap- propriate

| ocation/node that is currently serving the recipient's nobile, the GVBC 42

will interrogate the re- cipient's hone |locationregister 44 to retrieve
routing information. Note that although the GWSC 42 is illustrated as 20
being directly connected to HLR 44, the GVBC 42 interrogates

22

@ Hsc/viR

%

SERVICE | .

i = s [ A
s — | —
28 ' 2

NSC/VLR 30

o
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the HLR 44 _through .the .-network and this direct connection is
clérlty iﬁ”ﬁ?&ﬂ 3. However, according to an exenplary enbod?ﬂ%%ﬂ ¥£the
pbesent i nvention, the HLR 44 and recipient's service center 46 can 25
comuni cate via a previously unknown and_undefined interface. The protocol
for this interface is herein called "SZ3P' and is structured in a manner
simlar to the protocol known as the GSM 09. 02 MAP which is described in
the earlier incorporated docunent. That is, SC MAP can be structured using
a CCTT No. 30 7 based protocol using MIP, SCCP and TCAP fromthe CCTT
No. 7 protocol stack. The CCI TT No. 335|gnalllng syggemis well knogg to
those skilled i d4the art and, accordigngly, is not fourther discussed(herein.

Al t hough this exXenplary format ffor
o | ORIGINATOR S

HSC/VLR —=1 GNSC SERVIGE
 CENTER
52— GHSC HE 144

l [ 3

RECIPIENTS
- SERVICE
CENTER
)
46
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simjlarity to of fet"% ormats, there {has REPEXCENSIYT BEEDTE0 sG

suchi interface between the recipient's HLR and sgri¥0esceenb®f ndddd 1. to paged. #
conventi-onal syeteng,” 5Jylsuety as the GSM and thésﬁ@&i{s d @"{,ﬁmgéié{stpvﬁegl';
readily appreciate that other interface formats ¢ayial@9ﬁ<g®ﬂu Yo ol he Pife’ ey
44 can store an indication for each subscriber ihdgéagd i ,}‘F@\’? ‘hJ Paged .74
f hat ‘the HHECServiPcRaged .=

8 tje conmuni cat i, o, bet en' HI,(R. 44 and service center 46 is c.hoséffllﬁra"ﬂ:?
G

subscription includes the enhanced nessage Yervi ¢ge that the HIRSServiPcRaged..x.
center interface offers.
DATE OF RECEIPT..2{7[ %

A SYSTEM AND METHOD FOR ROU;I'ING MESSAGES IN RADIO COMMUNICATION
SYSTEMS

BACKGROUND

The present invention generally relates to radioccommunication
S systems and methods for signalling in radiocommunication
systems and, more particularly, an exemplary embodiment of the
present invention based on the Global System for Mobile Com-
munications (GSM) illustrates a method and system for routing

messages.

10 The GSM describes a European standard for radiocommunication
and the corresponding Public Land Mobile Network (PLMN) which
is intended to provide uniformity so that users can access
radiocommunication systems throughout Europe with minimal
equipment compatibility problems. The GSM includes many

15 services for subscribers, including a message function
service called the Short Message Service which provides for
the transmission of messages having up to 160 alphanumeric
characters to be sent to a subscriber at his or her mobile

unit.

i 20 This service is similar in many ways to a conventional pPaging
function, but also has several differences. For example, if
a phone is switched off, or otherwise unreachable, the 'niessage
'is stored and can later be sent to the designated subscriber

. when that subscriber is reconnected to the system. The.

25 message can originate by either being transmitted from a
mobile unit to a service center for transmission to the
subscriber or can simply be.submitted by calling an 6pérator
at a service center who types the message into the system.

When a message is delivered from a service center to a mobile
30 unit, under the GSM specification sucl a message is tersed a
‘"mobile terminated short message" (MTSM). If the message also -



10, This indication is herein called the Enhanced Message Service | ndicator
(EMSI). Further, a service center address for each subscriber can al so be

stgred in thendiR é reMleemehestdeR 44 is interrogated, e.g., by sending a
MAP operation "Send Routing Information For SM', the HLR 44 checks 15 the

EMSI for that parti30¢1l 3,;, sggécri ber to see whether the recipient's service
center 46 shiatebe Vit k ak or not. If the EMSI indicates that the
service center shall be inter- rogated, the,SC MAP nessage, for exanple, a
"Message Service Enquiry" signal, is sent to the service center 46. The
20 protocol for the exenplary "Message Service Enquiry" is discussed in
nore detail below Wen the service center 46 receives this nessage it

checks the serViCiiHafdd &t @ mbBe1le unit, the signal to the service center
requesting the message is termed a "mobile originated short
message" (MOSM). The conventional protocol for transmission
Of MTSMs is well established in the GSM, for example in the
5 document entitled "GSM 09.02-Version 2" published in Jm}e 1992
which is inco.rporated here by reference and is described in
more detail below with respect to Figure 1. '

An MTSM originates' after a request to service center 2, which
is a node that is interfaced with a gateway mobile services
10 switching center (GMSC) 4. The network port provided by
gateway mobile services switching centers are typically
further described as "interworking" when messages are being
sent in the direction from the GMSC to a service center,
however this additional term has been dropped to simplify the
15 description of these centers in this document. The GMSC acts
as a port into the public land mobile network. The service
center stores message service profiles detailing the prefe-
rences and subscription details of each subscriber with
respect to messages for each of the mobile units which it
20 services. For example, a particular subscriber may prefer
that messages be transmitted in the form of facsimiles rather
than other types of media (e.g., a short message) or a
subscriber may prefer that the messages which he or she
generates be copied and stored prior to transmission.

25 The request to send a message to a subscriber can be transmit-
ted to the service center 2 in many ways, e.g., by calling an
operator in the service center, by facsimile message to the
service center, etc. A message i_s then transmitted to the
GMSC 4 using, for example, an interface specified in a

30 document entitled "Technical Report, GSM 03.47", which is
‘incorporated here Ey reference. The recipient mobile station
is identified by, for example, its MSISDN number.



subscriber in question to determ ne the preferences and status of that
subscri ber, for exarrpl e, how the subscriber wants to 25 be notified of
messages at -h"h%j oAfertishBet This information is reported back to
the HLR 44 i ‘message. |f the subscriber profile stored in the
service center 46 mdg@umt hat the MISM procedure should be used to send
the 30 nesspgg@:tdllh riber, the HLR 44 returns routing infor- mation
i ndi cating the MSC/ VLR 48 whi ch 'sefvices the area where the reci pient's
nobile 50 is currently located to the i nt er-

Before the GMSC 4 can deliver the message through the chain of
nodes to the base station (not shown) which is serving the
recipient's mobile station, the GMSC 4 _first interrogates the
recipient's home location register (HLR) 6 to obtain routing
5 information for the message. The HLR 6 stores data relating
to subscribers including, for example, current location of the
subscribers' equipmeht, directory number (MSISDN), radio
nu:hber plan identification (e.g., International Mobile
Subscriber Identity (IMSI)), supplementary service profiles
10 and teleservioe profiles. To interrogate the home location
register 6, a GSM MAP message called "Send Routing Information
for Short Message" is sent by the GMSC 4 to the home location
register 6. The appropriate home location register can be
determined using the recipient's MSISDN, e.g., by translating
15 the MSISDN into a CCITT No. 7 address.

After receiving the routing information, the GMSC 4 forwards
the message to the mobile services switching center (MSC) 8
which is currently serving the recipient's mobile station.
The mobile seﬁices switching center provides an interface for
20 switching functions and hardware control which are used when
establishing a call. Note that for purposes of simplicity the
visitor location register (VIR) has been illustrated in Figure
1 as beirng integrated with the mobile switching center,
although in practice these two nodes can be physically
25 separated. The VLR contains a copy of the information
pertaining to a mobile unit which is stored in the mobile
unit's home location register when the mobile unit has roamed
into the service area of that VLR, the VLR being updated with
information from a subscriber's home location register.

30 The message is then delivered to the mobile unit 10 via a base
.statJ.on (not shown) over the air 1nterface. Acknowledgement
'Slgnals are then transmltted back throuqh the cha:l.n of nodes.



9 ¢togating GWSC 42, and the nessage is transmtted as an MISM as descri bed
above. If the SubsciidP@ipldteaiant shaeldi cates that mapping to another nessage
type, e.g., totacsimle, is to be perforned, the MISM5 is not forwarded
to the MSC/ VLR 48 whesrg tJug t986i pient's nobile 50 is located, but instead
Is forwarded tDatelhe r'e- cipient's service center 46 where the translation
of the MISMto the requested nmessage servicd is perforned. To enable this
forwardi ng, the address of the recipient's service center 46 10 is
returned to the interrogating GVvSC 42 by the HLR 44. After receiving the

nmessage, the recipi %'s servi center 46 is now responsible far the MISM

del i very and Vﬁ-ﬁrplﬁg Kayt o0 %ﬁe Qéher gan%, thé gom?erptllonaci s:outzng
procedure described by GSM is unclear. The specification
identifies a procedure whereby the message is routed via one
of the service centers, but no mention is made as to whether

S the service center is that of the originator or the recipient.

S8UMHARY

These and other drawbacks and difficulties found in conven-
tional radio communication systems, for example the GSM
10 system, are overcome according: to the present invention.
According to exemplary embodiments of the present invention,
messé.ges which originate at a mobile station are routed
through both an originator's and a recipient's service center
to take advantage of the information stored at both centers.

15 Routing the message through an originator's service center
has, for example, an advantage that the originator of “the
message can design his or her personal message service, e.g., .
distribution lists, storing copies of messages before they are
sent, etc. Moreover, the originat;.or' s mobile unit will append

20 the address of the originator's service center which is stored
in the mobile or the originator's SIM card to the signal so
that the originator need not enter a service center address
for the message. -

Routing the message through the recipient‘'s service center,

25. on the other hand, has the advantage that the recipient's

preferences and current availability status can be taken into

account when transmitting the message to the recipient's

mobile unit. To enable such routing, the address of the
recipient*s service g:en'ter must be known. According to the -

" 30 éonventional systems and methods, the originating subscriﬁe_r

. wiJl have to know and specify not only the MSISDN rumber ot



ori §gi nator' Ehwegyﬁ§p enter 40 that the nmessage is being delivered so that
the originator's sertnRe n@vnma@epoes not 15 resend the nmessage. After
transl ating, t he nessage or othermﬁse adapting the nmessage to the
recipient’ %Wefe I e nessage is forwarded fromthe recipient's
service center 46 to [ é eci fied equi pmentg which can, for exanple, be-
mobi | e 50. The actual mappi ng-or~transl ation of the message into the 20
request ed service and subsequent delivery, e.g., to the recipient's nobile
50, can be perfornmed using conventional techniques which are outside the
scope of the pr@geHedipi@int,! bat andodiis drhReelvsevivetcdntidhadddieseugaed

herein. The fore 0| n ssa e Servyi.ce Enqui erat

structured as, @g‘aﬁﬁFEa St} Nl %W‘-% %gc‘?"h e¥, @?’aﬁ?y %S may not
know this address). According to the present invention this
address can be stored in the HLR, so that the originator need

5 not know this information.

Thus, according to the present invention, message routing
receives the advantages that are obtained when a message is
routed via the originator's service center as well as via the
recipient's service center. Further, exemplary embodiments
10 also describe an interface protocol between the recipient's
home location register and the recipient's service center to
selectively provide profile information which can be used for

routing messages.

BRIEF DESCRIPTION OF THE DRAWINGS

' _
15 The foregoing objects, features and advantages of the present

invention will be more readily understood upon reading the
following detailed description in conjunction with the
drawings in which:

Figure 1 illustrates a convent:.onal block dlagram of a node
20 map for routing messages.

Figure 2 illustrates a second node map used to describe the

routing of messages which originate at a mobile through only

a recipient's service center; and

Figure 3 shows a node map for routing messages according to an
25 exemplary embodiment of the present invention.

DETAILED DESCRIPTION

To illustrate the drawbacks associated with a procedure where
messages are routed through only one of the service centers,
routing . through the recipient's serv-ice center will now be
30 . de.scrib_edfwi_th respect to Figure 2. A m_eséage originates. at



Synt'ax Notation No. 1 spec {gmﬁtby CCI TT. MessageServiceEnquiry :: =
OPERATI ON PA% heRe epter8

SEQUENCE nith

Rout i ngl nf or mat i on OP
10 As rrentlgagg:l aBove;

10

15

20

25

30

| SDNAddressString 30 RESULT

Al | owedFl ag Bool ean, routinglnformtion
I ERRORS UnknownSubscr i ber
\'hl S e

xenpl ary operatsllon can be invoked to

mobile 22 and is transmitted to that mobile station's ser-
vicing MSC/VLR 24. As mentioned above, with respect to Figure
1, the VIR can be physically separated from the MSC. If the
MSC 24 is not also the gateway mobile services switching
center which serves the recipient's mobile, the service center
address- received from the mobile unit is translated into
routing information and the message can be forwarded to the
GMSC 26. The GMSC 26 then sends the message to the re-
cipient's service center 28 based on information received from
HILR 27. Thereafter, the message is treated as an MTSM and —
sent through the GMSC 26 and MSC/VIR 30 to the recipient's

mobile unit 32.

Thus, according to this routing method, MOSMs are routed
through the recipient's service center but not through the
originator's service center. However, this approach has,

' among other drawbacks, the drawback that information must be

input by the originator to identify both the recipient and the
recipient's service center and that message routing preferen-~
ces of the originator cannot be taken into account in forwar-

"ding the message. Analogously, if the message were routed

through only the originator's service center, the recipient's
message routing preferences would not be taken into account.

According to an exemplary embodiment of the present invention
illustrated in Figure 3, a mobile originated message can pass
through both an originator's service center and an intended
recipient's service center. The message is transmitted from
the mobile unit 34 to a base station (not shown) and passed on
to the mobile services switching center/visitor location
register 38 in a conventional manner. By storing the service
center address of the originator, the message can be transmit-
ted through the originator's service center 40 although the
or'igipatqr need only input an identifier of the recipient,
e.g., by dialing the reéipi_.,ent's number. The address of the
originator's setrvice center 40 can be-stored, for example, in



i ntserface the HLR 44 and service center 46 if the subschber has access to

t he enhanced nessage servi ce. The RESULT variabl e nt -8 hevisplicement sheet
returned in response to the 5 PARAMETER nsl sdn bei ng passed. If, for
exanpl e, the subscri- ber profile stored in the recipi S Service center

indi cates that routing the message as an MISMis approprl%t e, 3tthedUit Hadb
m-SM Al |l owedFlag is returned with a TRUE value. The optional routing
information variable will not be returned since the 10 nessage need not be
routed through the recipient's service center. If, on the other hand, the
reci pi ent subscehbendSiDe0bi | #n i Gnate Tadivhiete ipr perduablygt dttathed to

that used to royle AnntIEM g’ SpRentedl! dlod M1y 't "Bre Wfanthelsidie

m - SM e mobile,
from the mobile.

Alternately, the service center address can be sent to the
5 MSC/VLR 38 from the HLR of the originator (not shown). This

transmission can occur, for example, during location updating

when the mobile enters the service area of the MsC. '

The message is next routed to the appropriate gateway mobile
services switching center 42, which is connected to the
10 originator's service center 40, based on th_e address forwarded
from the mobile 34. The message is sent to the originator's
service center 40 where it is processed according to any
procedures indicated by the originator's message subscriber
profile stored in the service center 40. The message is then
15 sent back to the GMSC 42. To route the message to the ap-
propriate location/node that is currently serving the
recipient's mobile, the GMSC 42 will interrogate the re-
cipient's home location register 44 to retrieve routing
information. Note that although the GMSC 42 is illustrated as
20 being directly connected to HIR 44, the GMSC 42 interrogates
the HLR 44 through the network and this direct connection is

shown for clarity in Figure 3.

However, according to an exemplary embodiment of the present
invention, the HLR 44 and recipient's service center 46 can
25 communicate via a previously unknown and undefined interface.
The protocol for this interface is herein called "SC-MAP" and
is structured in a manner similar to the protocol known as the
GSM 09.02 MAP which is described in the earlier incorporated
document. That is, SC-MAP can be structured using a CCITT No.
30 7 based protocol using MTP, SCCP and TCAP from the CCITT No.
7 protocol stack. The CCITT No. 7 signalling system is well
known to tho_se--ski_]_.iéd in the art and, accordingly, is not
further discussed herein. Although this exemplary format for



| This is
15 = Al l onedFl ag i s set to FALSE and the address of the rectl Slrgmac§"§éf8heet
center, or B-nunber relating thereto, is returned in the optional routing

vartable. As mentioned earl | er, however, this prot ocHateind, f, G

i mpl enentation are sinply an exanple of one way in which taé‘u rcwk(érface
between the HLR and 20 service center cdan be inplenented and those skill&d
in the art will understand that many other types of interfaces could al so
be inplenmented within the scope of the present invention. For exanple, the
HLR coul d store all of the nessage service related subscriber data and

I nstruct .the seryvice center 2 rm|n |fferent traffjc
si tuati ons, fofué aﬁ%@?ntﬁﬁg‘éﬁ’gﬂﬁ%’?ﬁ 8%8 ﬁgd d; §eaY g‘f:ﬁer J. 4% riotn
an- MTSM to a f ateisei efor its similarity to other communlcatlon formats,

there has previously been no such interface between the

recipient's HLR and service center in conventional systems,
5 such as the GSM, and those skilled in the art will readily

appreciate that other interface formats can also be used.

The HLR 44 can store an indication for each subscriber
indicating whether that subscription includes the enhanced
message service that the HLR-service center interface offers.

10 This indication is herein called the Enhanced Message Service
Indicator (EMSI). Further, a service center address for each
subscriber can also be stored in the HIR 44.

When the HLR 44 is interrogated, e.g., by sending a MAP
operation “Send Routing Information For SM", the HLR 44 checks
15 the EMSI for that particular subscriber to see whether the
recipient's service center 46 shall be interfaced or not. If
the EMSI indicates that the service center shall be inter-
rogated, the SC-MAP message, for example, a "Message Service
Enquiry" signal, is sent to the service .center 46. The
20 protocoi for the exemplary "Message Service Enquiry" is
discussed in more detail below. When the service center 46
receives this message it checks the service profile for the
subscriber in question to determine the preferences and status
of that subscriber, for example, how the subscriber wants to
~ 25 Dbe notified of messages at this particular time. This
information is 'repérted back to the HLR 44 in a return

message.

If the subscriber profile stored in the service center 46
indicates that the MTSM procedure should be used to send the

30 message to the subscriber, the HLR 44 returns routing infor-
 mation indicating the MSC/VLR 48 whlch services the area where

. the rec1p1ent's moblle 50 is currently located to the 1nter-



Wi.l e the present invention has been described using fﬂ*gelgmee@mmment sheet
exenpl ary enbodi nents, these enbodi nents are 30 |ntended to be.

illsuustrative in all respects, rather than restrictive of th§£ gﬁ\smw‘
i nvention. For exanple, although the term "nobile" hddat®een e hr%ughout

this specification, the present invention cag be applied to systens and
net hods wherein any type of renpte equi pnment which supports the 11
nmessage service is originating or receiving the nessage, e.g., a portable

unit, a personal digital assistant, a data ter-
rogating GMSC 42, and the message is transmitted as an MTSM as

described above.

If the subscriber profile indicates that mapping to another

message type, e.g., to facsimile, is to be performed, the MTSHM

5 1is not forwarded to the MSC/VLR 48 where the recipient's

mobile 50 is located, but instead is forwarded to the re-

cipient's service center 46 where the translation of the MTSM

to the requested message service is performed. To enable this

forwarding, the address of the recipient's service center 46

10 is returned to the interrogating GMSC 42 by the HLR 44. After

receiving the message, the recipient's service center 46 is

now reéponsible for the MTSM delivery and will inform the

originator‘s- service center 40 that the message is being

delivered so that the originator's service center does not

15 ° resend the message. After translating the message or othervise

adapting the méssage to the recipient's preferences, the

message is forwarded from the recipient's service center 46 to

°  the specified equipment which can, for example, be mobile 50.

The actual mapping or translation of the message into the

20 requested service and subsequent delivery, e.g., to the

recipient's mobile 50, can be performed using conventional

techniques which are outside the scope of the present inven-
tion and are, therefore, not further discussed herein.

The foregoing Message Service Enquiry operation can be
25 structured as, for example, set fort;h below using the Abstract

Syntax Notation No. 1 specified by CCITT.

MessageSefviceEnquiry HESE OPERATION
PARAMETER
msIsdn ISDNAddressString
30 'RESULT . SEQUENCE( '
nt-S H-AllowedFlag - Boolean,
_ z.'outz_.ngInf_or_matl'on . Routlannformatlon OPTIONAL)

_ERROR.S ' o _ . . UnknownSubscriber



mnal, etc. Moreover, al t hough the foregm ng exenpl aﬁ'yiisamglrggnpgm\ﬁﬂ Fne5
to messages which originate at "nobiles", those skilled in the arf P
al so recogni ze that the present inventi on can al so R@ ﬁ)pl i ed where ot her

types of equi pnment originate the nessage, e.g., PST dag & ngit V\G‘EQF
Further, although the present invention hase‘ﬁqeen exenplified by enbodi nent s

which refer to 10 the GSM the present inv ion is equally applicable to
any system or standard (e.g., PDC or ADC) wherein nessages may be routed
usi ng net hods or systens that include service centers or anal ogous

equi pnment. Thus, the scope of the present invention is instead set forth

by the appendedag! aiiE; 4R LD AL OPR2S SBeripa B dpalrh t €81 ¢ 8R! Snddied to
modi fi cations interface the HLR 44 and service center 46 if the subscriber
has access to the enhanced message service. The RESULT

variable mt-SM-AllowedFlag is returned in response to the

S PARAMETER msIsdn being passed. If, for example, the subscri-

ber profile stored in the recipient's service center indicates

that routing the message as an MTSM is appropriate, then the
mt-SM-AllowedFlag is returned with a TRUE value. The optional

rot_xting information variable will not be returned since the

10 message need not be routed through the recipient's service

center.

If, on the other hand, the recipient subscriber's profile
indicates that some procedure other than that used to route an
MTSM is to be used for routing the message, then the mt-SM- -
15 AllowedFlag is set to FALSE and the address of the recipient's
service center, or B-number relating thereto, is returned in
the optional routing variable. As mentioned earlier, however,
this protocol and functional implementation are simply an
example of one way in which the interface between the HLR and
20 service centér can be implemented and those skilled in the ert
will understand that . many other types of interfaces could als'Q
be implemented within the scope of the present invention. For
example, the HLR could store all of the message service
related subscriber data and instruct the service center as to
25 how to perform in different traffic situations, for example,
conversion from one media to another, e.g., from an MTSM to a

facsimile.

While the present invention has been described using the
foregoing exemplary embodiments, these embodiments are
30 intended to be illustrative in all respects, rather than
restrictive of the present invention. ‘For example, although
the term "mobile" has been used throughout this specification,
the present invention can be applled to systems and methods
‘wherein any type of remote equlpment which supports ‘the -



enbraced t hereby. 12 WHAT IS CLAIMED | S 1. A met igd ,-%g,[ routing a

méssage froman originator to a recipient conprising the's ‘ﬁ%*”‘cﬁ@ﬂm}ﬁime
the nessage to an originator's service center which 5 handl es nessages that
are transmitted by the originator; interrogating a hofRatépcatdipn -egg':.ﬁéer '

to obtain first routing information for the nessage; interfacing thes
recipient's service center to obtain secontll

message service is originating or receiving the message, e.q.,
a portable unit, a personal digital assistant, a data ter-

minal, etc.

Moreover, although the foregoing exemplary embodiments refer

5 to messages which originate at "mobiles", those skilled in the
art will also recognize that the present invention can also be
applied \;here other types of equipment originate the message,
e.g., PSTNs or data networks. Further, although the present
invention has been exemplified by embodiments which refer to

10 the GSM, the present invention is equally applicable to any
system or standard (e.g., PDC or ADC) wherein messages may be
routed using methods or systems that include service centers
or analogous equipment. Thus, the scope of the present
invention is instead set forth by the appended claims and
15 encompasses any and all equivalents and modifications

embraced thereby.



routing i nforpat+en—and—10Tnform ng a swtching center of at |east one of

fsai ?hfi rst and 5]mmwll“lmm“'m“[50r mation. 2. The rrgt_rhod@of claim1l,
urther conpri si toring, prior to saidTa&ndithg r
addresses of subscricbets' ®seYvi*te centers in said hone IocationéEr)ESFrsanF.Sheet
15 3. The nethod of claim1, wherein said step of andi ng ot he ssage
further conprises the step of: appendi ng anpaddress of 81:q 3r*i gi tEﬁS S
service center which is stored in an originator's equipnent. 4. The S
met hod of claim 3, wherein said originator's equip- 20 nent includes at -
| east one of: a smart card, a SIMand a nobile unit.

WHAT IS CLAIMED IS:

1. A method for routing a message from an originator to a
recipient comprising the steps of:
sending the message to an originator's service center which
5 handles messages that are transmitted by the originator;

interrogating a home location register to obtain first routing
information for the message;
interfacing the recipient‘s service center to obtain second
routing information:; and

10 informing a switching center of at least one of said first and

second routing information.

2. The method of claim 1, further comprising the step of:
storing, prior to said sending step, addresses of subscribers'
service centers in said home location register.

15 3. The method of claim 1, wherein said step of sending the

message further comprises the step of:
appending an address of said originator's service center which

is stored in an originator's equipment.
L ]

4. The method of claim 3, wherein said originator's equip-
20 ment includes at least one of: a smart card, a SIM and a
mobile unit.

S. The method of claim 2, further comprising the step of:
informing said switching center of an address of said origina-
tor's service center which has been retrieved from said home

25 1location register.

6. The method of claim 1 wherein said step of interfacing

further comprises the step of:
determining whether said message is to be routed according to

a standard procedure.



5. = The net hod of r conprising the ste’p of : inform ng said
swi tching center sai d origina- tor’ *{,h,§qé\(h§ee‘gg¢'grﬁémvﬂhgaln
has* been retri e “(ﬂm 25 location register. 6. he met hod of

claim1l wherei n

MOl s nterfam ng further corrprlses tth
Qfsf%dard

determ ni ng whether said nessage is to be rbut ed accBat!!.n@ to

procedure.

of :

10

is5

20

25

13 7. The nmethod of claim®6, further conprising the step

7. - The method of claim 6, further comprising the step of:
routing said message, based on a result of said determining
step, to either said recipient or to said recipient's service

center.

8. The method of claim 7, further comprising the step of:
if said message is routed to said recipient's service center,
processing said message according to said recipient's

subscriber profile.

9. The method of claim 1, wherein said step of interrogating

further comprises:
determining if a recipient's service center can be interfaced.

10. The method of claim 9, wherein said step of interfacing

S

is selectively performed based on a result of said determining

) step.

11. The method of claim 1, wherein said step of lnterfac:.ng
further comprises the step of:
interfacing the recipient's service center from said re-
cipient's home location register.

8
12. A radiocommunication system for transmitting a message
from an originator to a recipient comprising:
an originator's service center means- for storing
a subscriber profile of said originator;
a recipient's service center means for storing a subscriber
profile of said recipient; and '
means for forwarding said message from said originator to said
recipient using subscriber profile information received from
said originator's service center and, if available,-from said

recipient's service center.



routing said 'rressage, It of said determ ni St el r
o R s gle FerfReehEntatedts

said recipient or t S serV|ce center’

clarm7, further c "Hm m if said message is routed to said-
recipient's service cerft er, prosess ng sai d nmessage B%tmﬁgb

reci pient's subscriber profile. 9. The hod of clarm1 rein said -—

step of interrogating 10 further conprlses: determning if a recipient's
service center can be interfaced. 10. The nmethod of claim9, wherein said
step of interfacing is selectively performed based on a result of said

determning Sstfp, The radiocommunication system of claim 12, wherein said
forwarding means further comprises:

a gateway mobile services switching center means for receiving

said message from a remote unit and sending said message to

5 said originator's service center for processing according to

subscriber profile information.

14. The radiocommunication system of claim 13, wherein said

forwarding means further comprises:

home location register means for storing location information
1¢ relating to said recipient:; and

wherein said gateway mobile services switchizig center means

is also for interrogating said home location register means to

obtain routing information for said message.

15. The radiocommunication system of claim 14, wherein said
15 forwarding means further comprises:

interface means for selectively allowing subscriber profile

information to be transferred between said home location

register means and said recipient's service center. .

16. The radiocommunication system of claim 15, wherein said
20 home location register means is also for determining if said
recipient has subscribed to an enhanced message service and to
actuate said interface means to transfer subscriber profile
information based on a result of the determination.

17. The radiccommunication System of claim 16, wherein:

25 said gateway mobile services switching center routes said
message to either said recipient or said recipient's service
center based on said subscriber profile information.

18. The radiocommunication system of claim 12, wherein said

forwarding means further comprises: '
30 means for retrieving an address of said originator's service

center which is stored in an originator's equipment.



15+ 11. The nethod of claim 1, wherein said step of interfacing further
conprises the — lng the recipient's service center from said
re-* cipient's h tn isst er. 12. A radi ocd'rsﬂ‘ﬁjfﬁ @étrieﬁﬁ-‘%mé &
transmtting a mgmﬂlﬂmﬂﬁﬁ' n originator to a recipient conprising: an
originator’ s service eenwersneans for storing a suyhggribeyprpfiimgof said
orirginator; a recipient's service center nmeans for stori n?a Subscr ber
profile of said recipient; and 25 neans for forwarding said nmessage from
said originator to said recipient using subscriber profile information
received fromsaid originator's service céfter and, if available, -from
said :

19. The method of claim 18, wherein said originator's
equipment includes at least one of:
a smart card, a SIM and a mobile unit.

20. The radiocommunication system of claim 12, further
5 comprising:
" home location register means for storing service center
addresses of subscribers. '

21. The radiocommunication system of claim 20, wherein said
forwarding means further comprises:

10 means for informing said switching center of an address of
said originator's service center which has been retrieved from
said home location register.

22. A radiocommunication system for transmitting a message
from an originator to a recipient comprising:
15 anoriginator‘'s service center means for storing first message
routing information;
a recipient's service center means for storing second message
routing information:; and
means for routing said message through both of said origiria'-
20 tor's service center means and said recipient's service center
means. '



recipient's service center. 14 13. The radi ocommuni cati on system of
claim12, wherein said formaéﬁ gg neans further conprises: a gateway nobile
SerVi ces SWHishs e apiacemen! 578 ?o receiving said nmessage froma renote
unit and sending said nessage to 5 said originator's service center for
processi ng- accord|®g ths&ﬁgbrlber profile |nfornat|on 14. The

r adi ocommunPai®:i on system of claim 13, wherein 's] |
further conprises: '

ans

SHEET HAS BEEN
16 REPLACED

A SYSTEM AND METHOD FOR ROUTING MESSAGES IN RADIO
COMMUNICATION SYSTEMS

Abstract

A method and system for improving the routing of messages
in a radio communication system are disclosed. In an exemplary
system, messages which originate at a mobile unit are routed
through both a service center associated with the originating
mobile and a service center associated with a recipient mobile.

Figure 2
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hopme | ocation register neans for storing |location information 10 relating
to said recipient; and wherein said gateway nobile services swtching
cepter yreans is also for interrogating said home |ocation register neans to
obt ai n TmﬁﬁstﬂP*ﬁﬂéﬂﬁﬁgAc”‘fOV sai d nessage. 15. The radi ocomruni cati on
system of cl aim 14, egépﬁegaid 15 forwarding nmeans further conprises:
interf jgeans for selectively allow ng subscriber profile information to
be tragﬁﬁ%ﬁréhnbeﬁ&ezéﬁsaid hone | ocation register nmeans and said

reci pient's service center..16. The rddidconmunication system of claim 15,
wherein said 20 hone |ocation register neans is-also for determning if
said recipient has subscribed to an enhanced nessage service and to
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actuate said interface means to transfer subscri beThigrigf; r#ﬁje i nformation
based on a result of the determination. 17. The radi oconmuffatdnen m
of .claim 16, wherein: 25 said gateway nobile servjces switching ce S%%ﬁ?
routes said nessage to either said recipient or sz—éﬂis:rem zﬁj S serV| ce
center based on said subscriber profile information. s

radi ocomruni cati on systemof claim 12, wherein said forvvardl ng rreans o
further conprises: 30 neans for retrieving an address of said originator's
service center which is stored in an @4 ginator's equi pnent.
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15, Iﬁ“"r’he met hod of claim 18, wherein said originator's eqw prent i ncl udes
at |l east one of: a snmart card, -a SIMand a nobil e m]?h*esheet

radi ocommuni cati on system of clai m 12, furtheithi @o‘gﬁrl Bl ng: home |ocation
regi ster neans for storing service center addresses of subs ,r,.;,.bers 21. The
radi ocomruni cati on system of claim20, wherei cr]b wdi means,
further conprises: 10 neans for inform ng sai tc |ng center of an
address of said originator' s servicgsgenter which has been retrieved from
said home | ocation register.

42 ' 40
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radi ocommuni cati on _system for tgFaRsHtttReAsgessage—froman—
| o a r SEARGHREPORTy: [P JHEGT s service center
ans toring first nmessage routipg information; a recipient's service

center ans for storing second nessage routing information; and neans for

r ouf TEXTSOF THESSBSERACDUgh both of said origina- 20 tor's service center

meapS—ant-Salra—Fecipr e S Ser Vi ce CoRler—Aeans
TIiC A T vT T A A" HL B A N | T o UATITI .

A SYSTEM AND METHOD FOR ROUTING MESSAGES IN RADIO COMMUNICATION
SYSTEMS

A method and system for improving the routing of messages in a radio communication
system are disclosed. In an exemplary system, messages which originate at an originating
mobile unit (34) are routed through both a service center (42) associated with the originating
mobile unit (34) and a service center associated (52) with a recipient mobile (50).

Figure 3.
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