WO 96/ 19085 PCT/ SE95/ 01432
%% METHOD FOR SHORT MESSAGE SERVI CE -

. BUSY SUBS | BACKGROUND ¥ CT/SE9SN143], o
present invention is directed to a gl obal system for nobile
comuni cation (GSM nobile tel ephone - systemwhich utilizes short
nessage service (SM5) for sendi nd’ #h@rt text-~nmessages to and from
nobi |l e stations. In particular, the present invention is directed to
10 controlling the flow of short. tef‘& ?ges to a nobile - ~station
after a busy condition is detected a al short nessage service
centers for short--nmessages attenpt to. send their nessages to the sane
nobi |l e station durimg the busy condigion. A so, the presggt invention
is 15 directed tq other standards such¢as personal conmuni cati on
system (PCS) 1900. ssages
(hereinafter 'l ed (I\/g;z)”is

presently used in M no
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20 performthe SMB, at |east a basic set of GSM pub
network (PLMN) entities or nodes nust be used.

lic | and nobi | e

Zﬂfe;ﬁ ?Wﬁ"i |Ofsi tor.

. entities WOISHYBE a nobil e services switching c
| ocation register (VLR), a hone oza%i\on regi ster (HLR), an SMS
gateway 25 MSC (SMs-GVBC) and an SMVE*i fit¥er wor ki ng MSC ( SMs- | WWESC) .
Anot her network entity that is not part of the GSM PLWN but is
necessary for carrying out the SM5 is a short ... NMessage service center
(hereinafter called SC). Fig. 1 illusfrates Jan exanple of

conventionally 30 used GSM PLMN entities. Fig] 1
SMS connected to_a GvBC/ I WBC 30 by a first int
connected to the GVBC/ | WWBC 30 by an i nter]
connected to the GVBC/ | WEBC 30 by an interface
connected to the 35 MSC/ VLR 70 by an interface
WD 96/ 19085

whi ch stores and forwards SMs over the interface 2D

ndl udes an SC 10 for
o 20, an HLR 50
fh MSC/ VLR 70
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“such as a known 03. 47 protocol interface which is - described in a GSM
- Techni cal her eby i ncor por at ed by reference.
» conmuni ca@s’o&wsﬁ the 5 QGvwBC | WBC 30 whi ch serve as thepws?ng‘fs& a PLM\I

and . are, in nost cases, the sarrs Qge as illustrated in Fig.

The 1 WBC portion of the GVBC/ | WBC o 1®rwar ds SMs sent from I\/Bs.
The service for forwarding these SMs is called a nobile originated
short nmessage service 10 (hereinafter called MO SM .| THe GVBC portion of
t he GvBC/ | WWBC 30 recei ves nmessages sent to|l Mss. [rhe vice for
receiving these SMs is called a nobile t er m nat ed] shg ge
service (hereinakter called M- SM. The HL%@ 5t or riber
data for subscribers 1 having a subscription j nty DIN. &ed
subscriber data may bellocation information, .a df r@&ofy ern

(Ml SDN), radi o nunbering plan identification &Ml ) , ntary
service profiles, telegervice profiles, etc}]. 20 LR
portion of the MSC/VLR|70 controls service hr eas wher oamns
within or between PLMN$. In ot her words at “eRe—specitH 8, the M
IS roam ng Wi t hinlone speC|f|c servqnce area ofest he VLR e VLR

can best be described @s a "copy”of the

Subscri ber" =2 25 HLR | For exanple,
when registering the pygesent |ocation

df an M5 by serdi ng a lfocati on

update to the HLR . subscri ber datjasstorled in the HLR{is trangferred to
t he VLR The VLR|contains:the dgt Q&hqt is needed td x=Feqdtablish
calls and signal transactions towards ja deS| red V. . Th(§ gortion of
the MSC/ VLR 70 performng call and ntrol bk@'&erwgki ng
with the : E:§ P
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"VLR.  The MSC-is responsi ble for switching functions and controlling
har dwar e when establishing a call or a - si gnal connecti_on.

“parti cul amMO¥RYISC cooperates 35 with a VLR where subscrll’fgfsl’ﬁﬂ?%"? or the
call in WO 96/ 19085 i+

PCT/ SE95/ 01432 - . 3 guestion is
stored. The MSC and VLR are illustrated as an integrated unit (node)
for discussion purposes because the interface between the MSC and VLR
is well known. The interfaces 40 and, 60 between the GWC/ I WBC 5 30,
HLR 50 and MSC/ VLR 70 are perforned by a mbbile application part (MNMAP)

which is a signaling Pr oppoR 85 f&ﬁnh ananﬂggaﬂaﬂver signaling

in GSM The MSC also |nter aces radi 0 ne mork Via a base station
controller (BSC), not shown. 18ERVICE ThEUSYOQPBQCRIBEENE for MI-SMwill be
di scussed with reference to Fig.- 1. An MI-SMis sent over the
interface 20 fromthe SC 10 to the GVBC/ LWHEC 30. The MT - SM cont ai ns
an SMwhich is to be delivered to th

5 The present invention is directed to a global

system for mobile communication (GSM) mobile telephone
system which utilizes short message service (SMS) for
sending short text messages to and from mobile stations.
In particular, the present invention is directed to

10 controlling the flow of short text messages to a mobile
station after a busy condition is detected and several
short message service centers for short messages attempt
to send their messages to the same mobile station during

' the busy condition. Also, the present invention is

15 directed to other standards such as personal
communication system (PCS) 1900.

SMS for sending short text messages (hereinafter
called SMs) to and from mobile stations (MSs) is
presently used in GSM mobile telephone systems. To

20 perform the SMS, at least a basic set of GSM public land
mobile network (PLMN) entities or nodes must be used.
The minimum set of entities includes a mobile services
switching center (MSC), a visitor location register
(VLR), a home location register (HLR), an SMS gateway

25 MSC (SMS-GMSC) and an SMS interworking MSC (SMS-IWMSC).
Another network entity that is not part of the GSM PLMN
but is necessary for carrying out the SMS is a short
message service center (hereinafter called SC).

Fig. 1 illustrates an example of conventionally

30 used GSM PLMN entities. Fig. 1 includes an SC 10 for
SMS connected to a GMSC/IWMSC 30 by a first interface
'20, an HLR 50 connected to the GMSC/IWMSC 30 by an
interface 40, an HSC/VLR'70_connected to the GMSC/IWMSC
30 by an interface 60 and an MS 90 connected to the

35 MSC/VLR 70 by an interface 80. The SC 10 is a node



90 and is identified by the MSI SDN nunber contained in 15 the MI-SM The

GQVBC portion
for routi
70 where the

of the GQvsC/ | WBC 30 interrogates the subscriber’s HLR 50

6/1908% nf or mat i on before delivering the M- SM t PGTAREM AL/ R

M5 90 is roam ng.. The subscriber's NMSI SDN is used to find

the HLR which is translated into a CCOTT 20 signaling system No. .7 address.
This is a knowmn MAP protocol used for this GSMcellular standard. The
MAP message (operation) used to interrogate the HLR 50 is call ed
"send routing information for SM" Wen theg GVSC has received routing

i nformati on,

the MI-SMis forwarded 25 to“he MSC/ VLR 70, mhich

ﬁg;;:;go?gzeﬁ gt 3 é&eré(\)é\?e emﬁ# 4ace %’eil'r%‘{llﬁ'rg\ﬂoq%a\a ered from

t he MVBC/ VisRch) as & tknawn wdﬂerpnmctot crtanfagme whicdh dss a
known radio in Aibed §H oh hefeyd riby Daido C 10
mapped onto t htéﬂgf orwaer d-& 2 @H e %ﬁpzea?gt | O %dqf)hnt Q the " 1?}:4_41\&(1S

prot ocol which lthtr@(me. T*{%es’%@ébqqm s With té@ 10.
For Mr-SM snl wuswmsw:b b @emraév&mm into &SRIMN Hirtl

according to
I n contrast,

CM P it | UueP) gl Toce S Yl usfu B AP PER

PCT/SE95/014321. The IWMSC portion of the GMSC/IWMSC 30 forwards SMs
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sent from nSs.-.The-service for forwarding these SMs is
called a,ﬁobile'otiginatsd;shsrt-messsgs,service
(hereinafter called MO-SM). The GMSC portion of the
GMSC/IWMSC 30 receives messages sent to MSs. The
service forereseiving_thsss SMs is called a mobile
terminated shoft-message service (hereinafter called MT-
SM). The HLR 50 stores subscriber data for subscribers ™
having. a subscription into a. PIMN.  The stored
subscriber data may be location information, a directory
number: (MSISDN), radio numbering plan identification
(IMSI), supplementary service profiles, teleservice
profiles; etc..

" The VLR portion of the MSC/VLR 70 controls serv;ce
‘areas when an MS roams within or between PLMNs. 1In
other words,'at.one specific time, the MS is roaming
within one specific service area of the VLR. - The VLR
can best be described as a "copy" of the subscriber’s
HLR. For example; when registering the pressnt location
of an MS by sending a location update to the HLR,
subscriber data stored in the HLR is transferred to the
VLR. The VLR contains the data that is needed to
establish calls and signal transactions towards a _
desired MS. The MSC portion of the MSC/VLR 70 performs
‘call and transaction control by interworking with the’
VLR. The MSC is responsible for switching functions and
controlling hardware when establishing a call or a
signal connection. In particular, the Msclcoopsrates
with a VLR where subscriber data for the call in

2



¥

4 SMs- nay be del.ivered on the sane dialog with the Ms for MT- SM
. Ther eby, ‘@&gﬁ M.di al og can be:used to send . many SMs _to the same MBS
wand no fi / for a MI-SM di al og can be set or estEHE%E #1432
However, when using the SM5 in known GSM nobil e t el ephone systens, a
problen1occurs i f several SCs send MI-SMs to the sane MS subscri ber at
the sane tine. 1In this case, the SC originating the MI-SM whi ch
arrives first to the MSC/ VLR wher.e the subscrlber is roaming 10 wll
have an established SN@dlang with the M5, As a“ «* result, Mr-SMs
originated from other SCs' ¢annot ‘be é%llvered to the M5 due to a

"busy" di t t t, f
Colemnona | LI QU stored > AHE M T ik 1dhd LifNeEPited g2 07 °
for a  pl @miintegnatad W%Mnﬁehtﬁmiqu%mmmm SM

di al og with apdéadiie tHe Ginterfdds Betwserd ﬂiélrrmc:tdn&fvm isSherior SM5

ol ural | ty18¥ ® s B Sftandace) 4 fand 68 eyidy he SHSETRMERC.C oS

20[ err], 20[er3d, HLR SW)|[and ]MSG'ME.R)I'ZII are \pexformed @ | Mdb{Te 30[ er r],

30[err], .... ‘B%O‘ier r{éi%gepﬁnmd élbeiélsadél a11n?7€r$¥oéo$| urality

of interfaces err| espec
illustrate th@mmmmn@r@dm vercﬁmtqwimqetntessendrm M8Ft o

the same M5 9Qy1dd irftedraced XHEFddFd rédwdih o¥id aPasdcstbrPonhave
established ar]controller (BSC), not shown.

10 The flow of the SMs for MT-SM will be discussed
with reference to Fig. 1.  An MT-SM is sent over the
interface 20 from the SC 10 to the GMSC/IWMSC 30. The
MT-SM contains an SM which is to be delivered to the MS
90 and is identified by the MSISDN number contained in ~

15 the MT-SM. The GMSC portion of the GMSC/IWMSC 30
interrogates the subscriber’s HLR 50 for routing
information before delivering the MT-SM to the MSC/VLR
70 where the MS 90 is roaming. The subscriber’s MSISDN
is used to find the HLR which is translated into a CCITT

20 signaling éystem No. 7 address. This is a known MAP
‘protocol used for this GsM cellular standard. The MAP
message (operation) used to interrogate the HLR 50 is
.called "send routing information for SM." When the GMSC
has received routing information, the MT-SM is forwarded

25 to the MSC/VLR 70, which corresponds to where the MS 90
is roaming, in the "forward SM" MAP message (operation)
over the interface 60. The MT-SM is delivered from the
MSC/VLR 70 to the MS 90 over the interface 80 which is a
known radio interface. This delivery is acknowledged

30 back to the SC 10 mapped onto the "forward SM" MAP
operation and onto the: "03.47" protocol which interfaces
the GMSC/IWMSC 30 with the SC 10. .

o For MT-SM, only one MT-SM dialog for each MS may be
established according to GSM specifications over which

35 several SMs may be sent. In contrast, one of several



Mr- SM di al og.  Subsequently, if SC2 102 tries to establ i sh an MrI-SM

di al og wi th t&@ﬁ&@ 90, a signal illustrating that the MS subscriber is
busy is r&¥d back to SC2 10[err] as either "a sysPEHSERNBR" or
"a SM5- 30 busy.” In GSM Phase 1, "a systemfailure” is reported
back to SC2 10[err] which is a sonemhat | nappropriate report of the M5
90 status, but is nevertheless used. In the - GSM Phase 2 Enhancenent,
“‘the specification for this condition is reported back to the SC2
10[err] as "SNB—busy " 35 When the MS 90 is determned to be in the busy
WD 96/ 19085 PCT/ SE95/ 01432

5 Cond'kﬁﬂ%wpgpsPﬁragh§gaﬁé9285hkgﬁgQaﬁgnpighsbrbi%ﬂh@ﬁ% for

establish an W t h I ONn

situation occuM3-—FMe eEBErGPYb enecMTrSM-Aialog F&ﬂehﬁtﬂéﬁﬂt§9 ﬁendend an
SM When the Mpah éual €9 tse Bainecws 3RA ia@[ ¢iieartdnkSrae RayThem

conpleted, the.ra ction i ased and each of the SCs having
attenpted to sgr’rﬁ gﬂbcﬁﬂsper ge PﬁbFP?ﬁ' g%ﬁﬁ‘SM di al og .
5 . However, when using the SMS in known GSM mobile

telephone_systems, a problem occurs if several SCs send
MT-SMs to the_sage.us subscriber at the same time. 1In
this case, the SC originating the MT-SM which arrives
first to the MSC/VLR where the subscriber is roaming
10 will have an established. Sn-dialog with the MS. As a
result, MT-SMs originated from other SCs cannot be
delivered to the MS due to a "busy" condition in known
systems (compare with a busy condition for a telephone
. call). oo : S : -
15 Fig. 2 illustrates the general structure for a
plurality of SCs which may,attempt_to establish an MT-SM
dialog with an MS 90. Fig. 2 illustrates a plurality of
SCs for SMs 10,, 10,, ... 10,, which are respectively
connected to a plurality of GMSC/IWMSCs 30,, 30,, ... 30,
20 by_interfaces'zou 20,, ... 20,. The plurality of
GMSC/IWMSCs 30,, 30,, ... 30, are connected to the MSC/VLR
70 by a plurality of interfaces 60,, 60,, ... 60,,
respectively. To illustrate the problem when more than
one SC tries to send an SM to the same MS 90, it is
25 assumed that SCl1 10, and the MS 90 have established an
MT-SM dialog. Subsequently, if SC2 10, tries to
establish an MT-SM dialog with the MS 90, a signal
e illustrating that the MS subscriber is busy is reported
back to SC2 ;o,ias either "a system failure" or "a SMS-
30 busy." In GSM Phase 1, "a system failure" is reported
‘back to SC2 10, which is a somewhat inappropriate report
of the MS 90 status, but is nevertheless used. In the
GSM Phase 2 Enhancement the speclficatlon for this
condition is reported back to the SC2 10, as "SMS~busy."
35 When the MS 90 is determined to be in the busy




and a radi o connection. Releasing the radi o connection I's not an

efficient deliver the additional SMs to 10 the M5 As
.a starti ng)%lh&sof a solution for this congestion si ?;lg‘,g{smsmusz

buffering the nessages that arrive during the tine when the M5 90 has

al ready established an: MI- SM di al og was ‘consi'dered by the present

applicant. 15 The inprenentatlon of "such a buffering feature is fairly

conpl i cated because both the nunmber of nessages to ‘buffer and the

| ength of time nust be handled. Also, it g would be necessary to have a

timer running in the SC t hat - originates t he SM and upon expiration,

t he sendi ng 2ocdyaggyaﬂwrgﬁg tﬁgoh ht BcA 6, cgﬂuéttlner

woul d have to be coordlnated W th or fferi

MSC/ VLR, Anot h@stahhdish. an M7 t‘i&el WE’[ Yd. ’0% ?Fe“ﬂ'p'ec?f i ed as

\éa:c]ye ranlges i @o‘d@' stion aﬂstma‘tictm lonmrsartblf racﬂb;of:runersemmts:'mh
ifferently 25 C su LRE t he

present appli c %ﬂ: % s?ﬁ’fi"@ %‘fer |%&; %’[‘lyfl on vvou?d not

efficientlyr e&dmm@@bd\m and HSdEQchﬂBebeebngeypﬂ-eﬁegut &he adio

SUMVARY 30 laneqt Yelldisdl R leddl B i€ | Scé having
efficiently muﬁlze the ra |o res rces mhen dellvel

ng Ss
recei ved from @bttenpiad it seand t re-estab taH%§§ﬂﬁg§H?§35g i s
establ i shed betaemna mi&.erdamction. cqaémasmbtme eddie somhectisy

Mai ntai ni ng th%.sa an e£f¥£féﬁ¥”5§§“£é’ deliver the additional SMs to

10 the Ms 90. - :

As a starting point of a solution for this
congestion situation, buffering the messages that arrive
during the time when the MS 90 has already established

" an MT-SM dialog was considered by the present applicant.

15 The implementatlon of such a buffering feature is fairly
complicated because both the number of messages to
‘buffer and the length of time must be handled. Also, it
would be necessary to have a timer running in the SC
that originates the SM and upon expiration, the sending

20 of the MT-SM would be aborted by this SC. This timer
would have to be coordinated with the time for buffering
in the MSC/VLR. Another comélication'is that the timers
would be_specified'as value ranges in the
specifications, and thereby chosen and set differently

25 by each operator. As a result of these problems, the
present applicant determined that this buffering
solution woﬁid'not efficiently resolve the above-
described congestion situation.

30 An object of the present invention is to -
efficxently utilize the radio resources when delivering
messages received from other service centers while a
short message dialbg is established between one service
center and the mobile station by maintaining the same

35 radio connection.



MD 96/ 19085 PCT/ SE95/ 01432
m her object of the present invention is t(}crlsmspﬁgyi de
nessage con?ro a

fter a busy condition is det ect ed bétween one service
center and a desired nobile station as other nessages are attenpted to
- be 'sent by 5 other service centers to the sane nobile station by
using the sanme radi o connection for the other nessages and al | owi ng
t he ot her nessages to be sent in the order .that they have attenpted to
be sent. A still further object gof -the present invention is 10
to provide flow control for nessages during busy conditions for a

short nmessage serViamotHere objidteiof the qsndsems inventibr iettwr k, the

ohj ect's of 't noRSALR, maRAa G Al M Fud IR 4 ng o mobi ¢

t el ephone systdgtdotedsd:etwe;n one BRIIiRSs Qema:d amdom rdﬂﬁilmd;mbﬁﬂs

conprising a (}._af r% éﬁhb midsddes @Y rgg Kk &ht &e1 Vi ng
messages to and fromt e statlons an a smnt g¥ center for
detecting 5 ,T@ga;gfe servife santers, ko Jhe ﬁ@me mobile station b

using the sanme radio connection for the other messages
. and allowing the other messages to be sent in the order
- that they have attempted to be sent._
A still further object of the present invention is
10 to provide flow control for messages during busy '
conditions for a short message service which better
utilizes the radio network, the switching center and the
location register resources.

The objects of the present inVention are fulfilled -

15 by providing a mobile telephone system for sendxng
messages to and from mobile statlons_oomprlsing a
plurality of service centers for sending'and_receiving
messages to-and:from the mobile stetions and a switching

_ center for detecting a message being sent to one of the

20 mobile stations by one of the plurality of service
centers while-a message is attempted to be sent to the
one mobile station by another one of the eervioe'centers
‘and sequentially developing a list. of each of the
service centers attempting to send messages to the one

25 mobile station. '

The objects of the present inventlon are also
fulfilled by providing a-mobile telephone system for
sending messages to and from mobile stations comprising

" a plurality of servxce centers for sending and receiving

30 messages to and from the mobile statzons, and a
switching center for controlllng messageées during busy
condit;ons.for_eaoh_of.the service centers attemptlng to
send messages while a message is being sent hy one of
the service centers.



20 nobile stations by one of the plurality of service centers while a
~nmessage is attenpted to be sent to:the one nobile station by anot her
.one of th¥e¥e centers and sequential |y devel opi nd’cJ’lePé?l‘é? each
of the service centers:attenpting to send messages to the one 25
nmobi | e station. .The objects of the present invention are also
fulfilled by providing a nobile tel ephone system for sendi ng nmessages
to and fromnobile stations conpr|5|ng a plurality of service centers
for sending and receiving 30 nessages to gnd fromthe nmobile stations, and
a swi t chi ng center for controlllng nmessages durlng busy

conditions for ea.ch E@es e o o tosm rressages

while a nessage is be|n sent ' the serV|ce c
96/ 19085 embodiments of the present inventipng mggg,;gontral of

7 - Thend) vetBaged) \dtidenptd nde ittd bed Weditd iattexO d Message

dialog is established between one service center and a

5 desired mobile station. This flow control efficiently
utilizes the radio resources by maintaining the same
radio connection for sending the messages attempting to
be sent by the other service centers while the message
dialog is established between the one service center and

10 the mobile station. ' '

' ' Further scope of applicability of the present
invention will become apparent from the detailed
description given hereinafter. However, it should be
understood that the detailed description and specific

15 examples, while indicating preferred embodiments of the
invention,'are given by wey of illustration only, since
various chenges and modifications within the spirit and
scope of the invention will become apparent to those
skilled in the art from this detailed description.

20 BRIEF DESCRIPTION OF THE DRAWINGS

' The present invention will become more fully
understood from the detailed description given
hereinbelow and the accompanying drawings which are
given by way of illustration only, and thus are not

25 1limitative of the present invention, wherein:

Fig. 1 illustrates the network entities necessary
for performing short message services;

Fig. 2 illustrates a system where a plurality of
service centers for Shert'message'services are

30 interfaced with a mobile station;

Fig. 3 illustrates a flow diagram for controlling
‘mobile terminated short messages to a desired mobile
station in an embodiment of the present invention;
Fig. 4 illustrates the MSC/VIR unit in an
35 embodiment of the present invention; and



enbodi nents of the present invention provide control of t he nessages

attenpting to be sent after a nmessage dialog is estahli 0P85 een
one serviV@WIMBR: and a 5 desired nobile station. This f1ow control
efficiently utilizes the radio resources by maintaining the sane

radi o connection for sending the nessages attenpting to be sent by the
ot her service centers while the nessage di al og i.s established between
the one service center and 10 the nobile station. Furt her scope
of applicability of the present invengion will become apparent from

t he detailed description given hereinafter. However, it shoul d be

understood that the ﬂ&taslfﬁldQEQAtaéleneasd aReE 1hCaASenBsatRbAt, ophi | e
i ndi cating preferred enbodi, ment t he i'nvention, -are given by way of

illustration okhg Psegest 1 nveVEFPBUS changes and nodifications within the
spirit and scope of the i nvention will become apparent to those
skilled in the art fromthis det-_ . BRI EF
DESCRI PTI ON OF THE DRAW NGS - ‘ - ' ion will become

nore fullys undshetemuodimqntseoaetaarpyeaegsripvsaﬁignvyﬁll be

hf[eihbe'OM'a“ EE?lﬁgﬁoﬂEEHYtaﬂpdéﬁ“tag?i&ﬁ'Cb-srand in @bkiBin¥ivny of
nventi on, whoh %h Fig'tzes gggﬁgggf gPFungHFeé ﬁgengPRBP§E PF#les

i nvention, wheWd
necessary s?ﬁteﬁerﬁﬁgnlngiihustratesagesystemcwhgre a plurality. of

illustrates a sg §8e3885%egF ghkgngh scn Bé@gﬁgeetgeggﬁassﬁggtshort

nessage servi cE8YY Fig.
3 illustraoes aektoneésageantpoPneoﬁFFéFPﬂnQObile station. Even A‘

though the same Fig. is used to discuss the present
emhodiment,.the.operatiqn_pf_this system, and in
particular, the operation of the MSC/VIR 70, differs in
the present embodiment from the known system. The -
15 operation of this system will be further described in
the control operatidn'iilustrated.in Fig. 3. Fig. 4
illustrates the structure of the MSC/VLIR 70 used in an
embodiment of the present invention. The MSC/VLR 70
includes an SMS-Busy detector 72, a wait list storage 74
| 20 and an SC-alert processor 76. The SMS-Busy detector 72
detects when aﬁ,suédiaiqg.has been established between
an SC and MS. The wait list storage 74 registers the
addresses of SCs attempting to send SMs while an SM-
dialog (an SMS-Busy conditxon) has been established.
25 The SC-Alert processor 76 determines when the SM-dzalog
' has been completed for the SC and MS which have
established the SM-dialog and develops an sc-Alert
signal to alert the next SC in the wait list. Fig. 5
illustrates an SC used in an embodlment of the present
30 1nvent1on where an SC-Alert processor 12n is included in
the SC, 10,. The SC-Alert processor 12, 1nterpretes the
sc-aAlert signal sent from the MSC/VLR 70 and 1n1t1ates
sendlng of the SMs thereafter.
In Fig. 3, an SM is attempted to be sent from one
35 of the SCs to a desired MS at step S10. For




“nobil e term nated short nmessages to a desired nobile station in an

enbodi ne present invention; Fig. 4 illugts e

+ MBC/ VLR lr]ér{f)%n;dggn 35 enbodl ment of the present inventioﬁﬁvgﬁgﬁma;E WO
96/19085 PCT/ SE95/ 01432

8 - Fig. 5 iIIustrates the SC unit in an enmbodi nent of t he
present invention. DETAI LED DESCRI PTION 5

The enbodi nents of the present i nvention will be described with
respect to Figs. 3-5 and in conbination o Wth Fig. 2. As described
above in the conventional system Fig. 2 illustrates a systemwhere a
plurality of 111u§efat£eecsai-§6§e5011thwmhb§Casahh&&p£nae gped short 10

F o 15 veod (1ALFLERER hE pRREcrFoR BELoln, ok 901 DR “é?ﬁx } this
system and inis an MT-SM, the SM proceeds over the interface 20,,
ccrrespondxng to the known "03.47" protocol interface to
5 the GMSC portion of the GMSC/IWMSC1l 30,.
At step S20, the MSC/VLR 70 determines whether the

MS 90 has alréady established an SM dialog with another
of the SCs (whether an SMS-Busy condition exists). When
the MS is detérmined'to have established an SM dialog

10 (an SMS-Busy condition exists) at step 520, an SMS-Busy
message is sent to the SC attempting to establish an sSM-
dialog during the already established SM-dialog at step
830. Step S40 checks to determine if the address of the
SC attempting to send the SM is already stored in a

15 waiting list. If the SC address is determined as
failing to be in the wait list at step sS40, the sC
address is registered in the wait list at step S50
before proceeding back to step §20. The waiting list
compiled in the MSC/VIR 70 follows the principle where

20 the SC address registered becomes the first SC address
in the waiting list, the second SC address registered is
the second SC address in the waiting list, etc. If the
SC is determined to have been already registered in the

_ waiting list at'step S40, the flow proceeds back to step

25 §20 without reqistering the sc-address again in the
waztlng list.

| Whenever another SM-dialog is desired to be
established, the flow begins again at step S20 for the
next SM. As long as another SM is not attempted to be

30 sent, the flow proceeds to step S20 where it is again
determined whether the desired MS is still SMS-Busy.

- When no additional SMs are attempted to be sent while
the desired MS is in a SMS-Busy condition, a waiting
loop of steps szo, S$30, and S40 is cycled through until

35 the SM-dialog has been completed. In effect, the system



particular, the operation of the MSC/VLR 70, differs in t he present

enbodi nmen e known system The 15 operation of t w | |
be furt hepvéjée%%ed in the control operation illust r%@(@ﬁalﬁﬂg

Fig. 4 illustrates the structure of the MSC/ VLR 70 used in an

enbodi mrent of the present invention. The MSC/ VLR 70 I ncl udes an

SMS- Busy detector 72, a wait list storage 74 20 and an SC-al ert processor
76. The SMs-Busy detector 72 detects when an SM di al og has been
establ i shed between an SC and M. Thgywait |ist storage 74 registers
t he addresses of SCs attenpting to send SMs while an SM di al og

(an SMS-Busy cqediwalitihgt carbtm estaplished sﬁﬁ-di’allagsww ‘complededor /6
det erm nes when the SM

h d_f t he SC and MS
whi ch have n@sf&HFP ﬁgﬁ 3h8a§ﬁ?&%iﬂga ﬁ%oggﬁbﬁgb d&%egesAler?n
signal to al er attleapting SO sendhSMaaite ithet desirgd HS whiliel ithdsr SMes an

SC used in an t Eﬁg Regsent 30 i nventi on where an SC Al ert
processor 12n ?gggggngg a s e SCerr] 10[err]. The SC Al ert

t
processor $2[err] |ﬁ€§#§réﬁﬁébﬂﬁ§ hing the xpdic sopmectiom andom t he
M5C/ VLR 70 anddbmubh_et;ag the SKEd theOdesitedVaM,Neheat1ok proceeds I'n

g 3 an SW LS aLLETHIG LReds 39T e HRTNEnA wadknll® oS k0 @ desired
PCT/ SE95/ 01432addresses are in the waiting- list, If there are no SC
addresses in the waiting list, the control operation
10 ends. However, if at least one other SC address is in
the waiting list, the'flow'proceeds to step S110. At
step 8110 the data for the first SC in the waiting list
is obtained. Then, an sc-Alert signal is sent to the
first SC address in the waiting list at step S$120. When-
15 it is determined at step Szojthat:the'cesired MS is not
SMS-Busy, the flow proceeds to step S60.

A determination is made at step S70 on whether a
radio condition exists with the desired MS. If it is
determined that a radio connection does not exist, a

20 radio connection is established at step sso before
proceeding to step S$90 where the SM is delivered to the
desired MS over the newly established radio connection.
If the radio connection is determined to be existing at
step S70, the radio connection which has been

25 established for the prev1ous SM-dialog is not released
and the SM is delivered to the desired MS over the same
radio connection. By alerting the first SC address in
the waiting.list, the sus_corresoondiog to this SC now

" attempts to establish an_su-dialog for sending the SM to

30 the desired MS. Alerting is performed by using a GSM
MAP (09.02) operation in a new context. The known
operation performed by the GSM MAP (09 02) is SC-Alert
which is herein incorporated by reference. The SC-Alert
operation is normally usedfby an HLR to_alert SCs when a

35 subscriber becomes available after having not been



9 illustrative purposes, it will be assuned that the initial SM

IS sent fron18C1 10[err] to MS 9Q. :Because thi.s is an t he SM
. pr oceeds SR i nterface 20[err] correspondi ng tC)é%igﬁggB

"03. 47" protocol interfaceita 5 the GVBC porti-on of the GvBC | WWBC1
30[err]. : At step S20, the MSC/ VLR 70 determi nes whether the

M5 90 has al ready established an SM di al og with anot her - of the SCs
(whet her an SMS-Busy condi-tion exists). Wen . the M5 is determined to
have -est abl i shed an SNIdlang 10 (an SNS%Pusy condltlon exists) at step
S20, an SMS- Busy nmessage is sent to e SC attenpting to establish an

SM di alo %ﬁﬁgng S30.
Step $40 check%%gﬁ(feiﬁéér rﬁmﬁnégJ |a%aqh a reso?p%é%ﬂﬂwsq{%ﬁ?h%?| ng to -
send the SMis qaverage siehced Hewever, the iSGralext operationds, genks s
determ ned as py tHeAMSCYYIRO Mﬁdadhﬁ\/\ﬂié HIRtimitlsd grddént t he SC

back to st e[)e%ésﬁoﬁﬁéﬂw% R et itn Refcther by she MECARE LR o0
the princi@ge \dpyaifznad um&m:hmurm mnﬁ aestanecompatibilityt SC

addr ess { , g
the second SC g’cftdgr}glss In the d\/v?l tlTItﬁﬁ?I ;sst etc. P&;keéﬁef &56{; 'S
determned to HeEmPBEdPrHarded te SCdndigaked by Wﬁ?@a‘?‘?’éﬁsﬁt step

S40, the flow prREaass IWMEC iporifdh of the GMSC/IWMSC corresponding to
the SC. The SC-Alert signal received by the SC is used
10 as a trigger to resend the SMs which have failed to be
delivered due to the "SMS-busy" or "“system failure."

Next, the waiting list is updated at step S130 by
deleting the SC address that has just been obtained at
step S110 from the waiting list so that the second entry

15 in the waiting list, if any entry exists, now becomes
the first entry in the waiting list. Then, the flow
control proceeds to step S20 where the control
determines whether the SMS-Busy condition exists. When
the SMS-Busy condition fails to exist and the control

20 proceeds from step 520 to step S60, the SMs are sent
from the SC receiving the SC-Alert signal.

This system and flow control method essentially
controls messages sent to a desired MS during a SMS-Busy
condition for enabling a better utilization of the radio

25 network and MSC/VLR resources since the same radio
connection is used for a plurality of MT-SMs received
.from_other SCs. As a result, paging, authentication,
and ciphering can be avoided for subseguent MT-SM
transfers. The embodiments described are also

. 30 applicable to other standards such as PCS 1900.

The ipventicn being thus described, it will be
obvious that the same may be varied in many ways. Such
variations are not to be regarded as a departure from
the spirit and scope of the invention, and all such

35 modifications as would be obvious to one skilled in the



25 S20 without registering the SC-address again in the waiting |ist.
Whenever another SMdialog is desired to be est abl i sti,%q.,s %5)61“ ow
begi ns a&%ﬁ?ﬁ"a’f’ssstep S20 for the next SM As |ong as anotE e i s not
attenpted to be 30 sent, the flow proceeds to step S20 where it is again
determ ned whether the desired M5 is still SMs-Busy. When no
additional SMs are attenpted to be sent while the desired MSis in a

- SM5- Busy condition, ,a waiting | oop of steps S20, S30, and S40 is

cycled through until 35 the SMdial og hagybeén conpleted. In effect, the
system WD 96/ 19085 PCT/ SE95/ 01432
10 s ol d Ointdifad e ek 1Udel Alieh thdectp®lot ahe and
registers a warting |ist of, the SC address attenpting to send SMs to
the desired MEQdiqwingiclaims. dialog is established. 5 After
establishing the radi o connection and ~delivering the SMto the desired

" SM the flow proceeds



to step S100 where it is determ ned whet her any SC addresses are in the

waiting li here are no SC addresses in the waiting list the
gont rol ﬁg?ﬂfﬁs ends. However, if at ['éast one’ "ot her ISESSOIA32 | o
in the wai ting |ISt, theflowproceedsto step 8110 step S110

the data for the f+ ng l.ist . s obtalried Then, an
SC-Alert signal is first SC address in thé' wai ting Ilst at

step S120. Wen- Eiﬂl I mH u ned at step S20 that :
not SVS- Busy, to stepyS60. éﬁérﬂ&Echn

I's made at step S70 on whet her radi o condltlon ex!
desired M. If & ng;s. ' determ ned that a radi o connection does no
exist, a 20 radi o connection js established at step S80 before

proceeding to step S9CGtwhedt Mebilekelephone Systen for sendipgnessagesyer

the new y est ablic st riatbnd woblileetstations dcompFisingi 0 connection is

determ ned to be existing at step S70, the radio connection which has
-been 25 established for the previous SMdialog is not rel eased and
the SMis déivered t pralkity of wexwice (¢centers for sending camdection.

By alerting the fi rstre%éﬁﬂm Sfegéh?es td endC¢om Ohé Shobife SV |
corresponding to this SC enpts to establish an SMdi al og for

sending the SMto 30 8% Q}'&%qr@'&’ MS. Alerting is performed by using a GSM
MAP (09.02) operation in a.new context. The known operation perfornmed

lr)gf Eann(c:fM N?Ee( g?: A rﬁl Sit&@bircﬁx%? Vfoﬁo?ié?@%égﬁé B?C/Olé Oéi%?e?obgl ert
SCs when a Bb  subsadidkog Eud detectinghessdgerbhsy i condibtidesn
for a message being sent to one of the mobile
stations by one of said plurality of service
centers while a message is attempted to be
sent to the one mobile station by another of -
15 said service centers and sequentially
developing a list of each of said service
centers attempting to send messages to the one
mobile station.

20 2. A mobile telephone system according to Claim
1, wherein said switching center sequentially sends an
alert signal to each of said service centers in said
list upon completion of sending messages by said one
service center and then each of said service centers in

25 said list until said list is exhausted.

3. A mobile telephone system according to Claim
1, wherein said service centers send said messages
responsive to receiving said alert signal so as to use
30 the same radio connection to one mobile station for all
' consecutive messages.

4. A mobile telephone system according to Claim
2, wherein said alert signal is sent to said service

—_—
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&&g%}ﬁﬁg such as in power-off conditions, no radio cover age,
etc Howe SG 1§ [ s sent by t he MBOTSEDS/O1a3E ead of
‘the HLR in the presen HE‘E@ %1 ﬁ This action perfornmed by the :
M5C/ VLR is not 5 ut does not—TEEt—any-cofpattbility

probl ems within a PLNN. The SC Alert operation i rded to

the SC indicatéd, by Qt he SC- addr ess via the lﬂﬂmm m(m!hm

GVBC/, I' WEC correspondlng to the SC. The SC ved by

the SCis, used. 10.. .as'a trigger to resend% he SMs-whi ch have failed to be

el yerer, e, bankies, SUE WO LneRoPKIhE WALLNISS conter andonnes, |1

waiting list is gdated at
has just been 88 Pﬁéddsvehpedsbxpssiqloswu;chﬁhg ecentepg | ist so that the

second entry 15 inthe waiting list, if any-entry exists, now becones
the first entry in the |t|£91I|§ T en, the flow ' control pr oceeds
to step S20 where th3°co e telephone system according to Claim

1, wherein the messages comprise short text messages.

6. A mobile telephone system for sending messages
to and from mobile stations comprising:

10 a plurality of service centers for sending and ‘
receiving messages to and from the mobile
stations; ‘and

a switohlng center for controlling messages -
15 sent by message services of said service

centers during a busy condition while a

message is being sent by-one-of said service

centers.

20 7. A mobile telephone;systemzaccording to Claim
' 6, wherein said switching center-comprises:

a mobile services switching center and a

‘visitor location register for performing call |
25 and transaction control and compiling a |

waiting list for each of said'sefvioe centers

which have attempted to send messages during

“said busy condition;

30 a plurality of gateway mobile éervices‘
switching centers corresponding to said
service centers for passing through messages
generated at said service centers onto the

mobile stations: . —

This Sheet Has B laced
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"determi nes whet her the SMS- Busy condition exists. Wen t he SMS- Busy
conditiong{(,zbélﬁogé) exi st and the-control 20 proceeds from e‘FS([Lﬁ% gﬁo fo step
! 9§/N1432

:S60, th are sent fromthe SC- recejv«ng the SC Al
This systemand flow contrgl::met hod: ‘essential ~<-control s messages sent

to a desired E“ﬁ ciondi 1 ioh _enabllng a better

utilization o:‘vEHmm“Il “mfwor k and- I\/ISC/'.VLR regou since the sane
radi o connettiontis"uséd for a plurality of M- SV THI&SHERHHAS BEEN
other SCs. As a result, paglng, aut henti catg on, S apd ci IREPLADED Can e
avoi ded for subsequent MF-SM transfers. The enbodi -

al so 30 applicableat 91ai-hﬂtyt a@dghéarﬁuemﬁa R6Hii0Bervices The:
invention being thus obvi ous that the sane may

des
be varied in many MEV§%°§&EQ °en£eF§rFSFFSﬁ?°§FénHoF°tGaﬁé regarded as a
departure from sebviepi centerd forppaskingethivaghi aessageésal | such 35

T eal Lans,2 "Olbflebtl”he" enb nBBE18" bkatohd E,n%o saig 'O 96/19085
5 ' service centers; and

a home location register for storing
subscriber data and routing information.

10 ~ 8. A mobile telephone system according to Claim
- 7, wherein said mobile services switching center and
said visitor location register develop an alert signal
after completion of sending a message to one of said
service centers and send said alert signal to the next ~
15 of said service centers in said waiting list to initiate
'_sending of a message associated with the next of said
service centers so that the same radio connection is
maintained for each of said service centers in said
waiting list.
20
9. A mobile telephone system according to Claim
~ 7, wherein said home location register comprises
location information, directory numbers, radio numbering
plan identification, supplementary service profiles and
25  teleservices profiles.

10. A mobile telephone system according to Claim
7, wherein said service centers are connected with said
- gateway mobile services switching centers and said
30 interworking mobile services switching centers by 03.47
interfaces.

11. A mobile telephone system according to Claim
7, wherein said mobile services switching center and

This Sheet Has Been Rerlaced
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12 art are intended to be included with the 'scope of the

f0||0mﬁng‘ﬁbﬁﬁﬁ§E§

sendi ng nessages to and fr
a plurality of seryice cen

bile tel ephoneP%’é’m"P?)r

‘stations conprising:

nd reeevimg-mESSages to and

&

.gent erf;gin LgfagF?gL[ﬁn? gt Irfggzage di al og and detec ‘lﬂﬂ‘msnﬁuﬂm‘ I "
e

busy conditions_ for a ressage bei ng sent tpgone of"

one of ~said:

mabi stations by
“'pldrality of service centers while a nessage IS

attenpted to b%ﬁ%‘tvi?élttcﬂe Rt Ifegister regtégdrrﬁb% WX S said

service centers and se ueqflalky develo plng a list
mobile stat )4

ons radio interfaces.--

12. A mobile telephone system according to Claim

5 7, wherein the messages comprise short text messages.

13. A hetwork-fbr-sending‘messeges.hetween mobile

stations and message service centers.comprisinq:

10

15

20

25

30

first mobile switching center fq:_receiving
the messages from the message service centers;

a second mobile switching center operatively
communicative with said first mobile switching -
center for establishing an initial message

dialog between one of the message service

centers and one of the mobile stations and
developing a busy signal upon establishing

said initial message'dialog with said one

mobile station; and

-a register for registering attempts.in_order

by others of the message service centers to
establish subsequent message dialogs with said
one mobile station and sending an alert signal
to the others of the message service centers

_registered in said register for establishing
" subsequent message dialogs with said one

mobile station in the registered order.

14. A network according to Claim 13, wherein said

first mobile switching center comprises a plurality of
centers corresponding to each of said message service

. centers.

35

e
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"10 service centers attenpting to send nessages to the one nobile

station. A nobil e tel ephone system accordi ng to
«Caimi1l, mﬁﬁvg?ﬂmsald smntchlng center sequentiaIP§I§§ﬁH§ 1 alert
signal to each Ce centers in.saig |ist upon

conpl etion of se nessages by said omeassg¥|c ;ﬁ* Ler :and then each of
sai d service H ! Ij" ﬂﬁl d Iist-uitTl. saiTeid SHEET i/ ed.

3. A nobi l e telgm um cordi ng.t.o. C.all 2 E ﬂASsg;u ervice

centers send said nessages re¥pdhsi ve to receivin SO as
to use the sane radi o connection to one nobile station for al

consecutive nessage§5. Zﬂ network accordin& tolcﬁaﬁﬂbhbe IhkRiaNgagYESLEM

accordlng to Clai alert  si nt ai d
service centerglygg Hﬂb?i?e iﬁ#gﬂgsﬁFPEﬁFn§°EBH§§F5aHdP&HHPé§§§S°f
correspondi ng tenters whichceorrespondf tonataleasti baki agdceot ar .
selective plurality of said message service centers.

5
16. A network according to Claim 13, wherein the
-messages comprise short text messages.
17. A method'for sending messages between mobile
10 stations and message service centers comprising the

steps of:

(a) receiving the messages from the message
service centers by a plurality of first mobile
15 switching centers corresponding to each of
said message service centers;- :
(b) establishing an initial message dialog
between one of the message service centers and
one of the mobile stations by a second mobile
20 switching center operatively communicative
with said plurality of first mobile switching
centers;
(c) developing a busy signal upon
' establishing said initial message dialog with
25 ' said one mobile station for sending to the
' message service centers attempting to
establish subsequent message dialogs with said
one mobile station;
(d) registering'attempts in order by others
30 " of the message service centers to establish
| subsequent message dialogs with said one
mobile station; and
(e) sending an alert signal to the others of
the message service centers régistered-at'said

35 step (d) for establishing subsequent message
Ll el Bt |

i
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5. #6?9{!@ ephone system according to C al m 1, V\/nerel n the rressages

conprlse Xt nmessages. ' F@?@ﬁhone
system for sending nessages to and from nobi'l e 5 ‘**‘ST?ﬁﬂﬁﬁm}—eenpr|S|ng

a plurality of servi | @EE@I@ di ng and re "EE B to and
.@1? %Aﬁ@saue ervices of m’mﬂm W Zﬂenter ror

fromthe nobile st at ,
control | i ng nessageslsent

centers during a busy. ‘condi-tion while a nmggsage is bei'ng sent by one of
said 10 service centers, said switching center including a nobile

services SWAtCh'”Q.&f@iG@saﬂﬂtﬁ-said one Hbﬁii&rstQEﬂéﬁoﬂnr€ﬂé5ter for
perform ng call and t ansactjo wai ting

list of addresses f@F %ECFP%¥8€%Fﬂ33%$V§€£gC WE géhhlch have attenpted to

send

18. A method according to CIaim 17, wherein the
5 messages comprise short text messages..

19. A method for sending messagei between mobile
stations and message service centers compris;ng the

. steps of:
10 - S S
(a) establishing an initial message dialog
between one of the message service centers and
one of the mobile stations,
15 ~ (b) developing'a-busy signal.upqn

establishing said initial message dialog at
said step (a);

(c) registering attempts in order by others

20 of the message service centers to establish
subsequent message dialogs with said one
mobile station; and

(d) sending an alert signal to the others of

25 the message service centers registered at said -
step (c) for estahlishing subsequent message
dialogs with said one mobile station in the
order registered at said step (c)

30 - 20. A method according to Claim 19, wherein the
messages comprise short text messages.

21. .A-ﬁetwork for sending messages between mobile
stations and message service centers comprising:
This Sheet Has B
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nessages during said busy condltlon 15 7. A mobil e

t el ephone ccordlng to Cl ai:m 6, wherei.n said switchi
~cent er fuﬁfﬁg'ﬁggﬁp

mobi | e services swtching centers c 'rmspsnggw}g\g BEEN

a plurali t€‘gﬂ§m§%ﬁay

sai d service

ri ses:

centers for passing through nessage genenamgm,  isak

robi e ser\ M

s8€rvice centers onto
Yi.of4iint er wor ki ng
mivi 10 sald service

uuﬂfngl"ql,ent ers correspondi hg

centers for” pd S|ng"thFough messages generpged’ at.the nobi-1-e ‘st ati ons onto
sai d service centers; and” a hone |ocation register

for storing subscei faehdiﬂtlfé WA tichiilrig'enter for establishing an

PCT/ SE95/ 01432

10

15

20

25

30

inltial message dialog between one of the 15

message service centers and one of the mobile
stations and developing a busy signal upon
establishing said initial message dialog with
said one mobile station; and

a register fbr'registering attempts in order
by others of the message service centers to
establish subsequent message dialogs with said
one mobile station and sending an alert signal
to the others of the message service centers
registered in said register for establishing
subsequent message dialogs with said one
mobile station in the registered order.

22. A network according to Claim 21, wherein the

messages comprise short text messages.

23. A method for sending messages to and from

mobile stations comprising the steps of:

(a) sending and receiving messages to and
from the mobile stations by a plurality of
service centers; and

(b) controlling messages sent by message
services of said service centers during a busy
condition while a message is being sent by one
of said service centers. '

24, A method according to Claim 23, wherein said

step (b) comprises the steps of:

This Sheet Has Been Rep lac
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8. A nobi | e tel ephone system according to Claim7, wherein said nobile
servi ces welokqesgd center and said visitor |ocation registgereiospian an

alert signal after conpl etion of sending a nessage to one of said
service centers and send said alert S|gnal to the next of said
service centers i said waiting. .l t to |mt|ate seWss—age— 5
associated with thﬁ-us@HEEiﬁfHﬁ&BEI% brvi.ce centers so-that the sa

connection is REPLACED ned for each of said m‘mﬂ“M sal d
waiting |ist. ——9" A nghi | e tele di ng
to daim?7, wherein said hone | ocation reg'ster conprlses | ocation

i nformati on, d|regtoby(npnbeaﬁpilﬂﬂgOanwabﬁin@glﬂkanfoﬁOeachldgnt|f|catlon

10 “Amoni e tel cERbRcseveis Bt PLE LK Hafh Stdheret a0 service

centers are connect@%@#%@ﬂeﬁg@tﬁw said | busy reonditions chi ng centers
and said I nt erwor ki ng nobil e services SMAtChIng centers by

Corf based on_th 03, 47 pr ot ocol
i nterfaces, based on the GSM 03,47 protocol | dS signal after

completion of sending messages to said one
service center and to each of said service
centers in said w;a_itipg list;

10 (b) (3) sequentially sending said alert signal ‘
- to each of said service centers in said
waiting list to initiate sending of messages
to each of said service centers in said
waiting list while maintaining the same radio -
15 connection. |

25. A method according to Claim 23, wherein the
messages comprise short text messages.

-“\
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11. A nmobi |l e tel ephone system accordin
servi ces switching center and[-Sald iH:S poentiQited i re I are connected
swith the rmobile st at | fersineynradis’ priceidakes. - 293 -12- 1996

12. A nobi | e tel ephone syst! Ing to claim?7, wherein the nessages
conprise short text messages. 13 13. A network for sending

nmessages between nobil e stations and nessage

PCT/ SEJGLADMIS3 2

7, \é\?,gg gtg ssep d arsdbi | e

2 3 -12- 1996 ' 16
first nobile Bw t cAimgbiketlephoreOsystef fir\seling ffessiBes ROAR frb@bbife MESSage
service centers; _. a second nobile switching center
operati v, ket i-ve with said first nobi l e switching center
for estaﬁﬂbgﬁ?ﬁgﬂgh nitial nessage dial og between one of the

a plurality of service centers for sending and receiving messages to and
5 from the mobile stations; and
- a switching center for establishing a message dialog and detecting message
busy conditions for a mesSage being sent to one of the mobile stations by one of said
plurality of service centers while a message is' attempted to be sent to the one mobile
station by another of said service centers and sequentially developing a list of each of said

10 service centers attempting to send messages to the one mobile station.

2. A mobile telephone system according to Claim 1, wherein said switching
center sequentially sends an alert signal to each of said service centers in said list upon
completion of sending messages by said one service center and then each of said service

15 centers in said list until said list is exhausted.

3. A mobile telephone system according to Claim 2, wherein said service
centers send said messages responsive to receiving said alert signal so as to use the same
radio connection to one mobile station for all consecutive messages.

20 |

4, A mobile telephoﬁe system according to Claim 2, wherein said alert signal
is sent to said service centers via an interworkiﬁg switching center and addresses
corresponding to said service centers from said switching center. :
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a busy signal upon establishing said initial ne h-
Jsaid one nobile station; and a regist&3fdg- 19
regi stering addresses in order for others of the nessage service
centers which attenpt to establish subsgquent nessage di al ogues with said
one nobi |l e station and sending an alert signal fromsaid second
mobi | e swi t ci¥i.ng demobile telepiome sgfem accartingrte Clhint He wherdndge messugese
centers registered in said register for establishing subsequent
nMessage comphisd et wixt fekdagessame radi o connection for said one nobile
station Jd.n the registered order after said initial nessage
di al ogue i s conpl et ed. 14. A network according to Claim
13, wherein said first nobile switching 15 center conprises a

lurality of gate d.i.nt.erworking centers correspondi to _each of
g ai d mesgage 6ger v%\ém%gﬁtt%l@om sysktemgfor sending mess3ges th aﬂgﬁgﬂﬂﬂ%l ccordi ng
to Claim13, wherein said first nobile swtching . center conprises
a P ur asteHoNGLEoBPRSINGy and i nt erwor ki ng centers which correspond to at

'5 message service centers and one of the nobile statj v, pi ng
. s

a plurality of service centers for sending and receiving messages to and
from the mobilé stations; and
a switching center for controlling messages sent by inessage services of
said service centers during a busy condition while a message is being sent by one of said
- 10 service centers, said switching center including a mobile services switching center and a
'visitor location regiéter for performing call and transaction control and compiling a -

waiﬁng list of addresses for each of said service centers which have attempted to send

messages during said busy condition.

15 7. A mobile telephone system according to Claim 6, wherein said switching
| center further comprises:

a plurality of gateway mobile services switching centers corresponding to
said service centers for passing through messages generated at said service centers onto
the mobile stations;

_20 : a plurality of interworkinQ mobile services switching c.entejrs corresponding
to said service centers for passing through messages generated at the mobile stations onto
said service centers; and

a home location register for storing subscriber data and routing
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20 | east one and to a selective plurality of said nessa i
centers. 16. A Ir[:etvvork gccordi ng to d ai rﬁ%g:é%%ﬂéisnz
«the nessages conprise short text nmessages. 23 -12- 1996
PCT/ SE95/ 01432 17
17. A nethod for sending nessages betjgeen .nobile stations and nessage
service centers conprising the steps of: (a)

recei ving theB.messAgnebiler telephdie syeREPARoRRAY toCElaa Y, 8¥feréiM sdid mobile _
plurality of first nobile switching centers corresponding to each of said

message pfivdsCitchihg centet 318 $4id: visitor location register develop an £8Pt sigriaP Lﬁ?{l | shing

an initial message dial og between one of the nmessage” Cservice

centers anthicith & sehlifig TORkdsfiae lodeld5sat sedvice Somds TR se84 g&_’%ﬂd ta o Dgpgenter
to the next of said service‘centers in said waiting list to initiate sending of a message

5 associated with the next of said service centers so that the same radio connection is

maintained for each of said service centers in said waiting list.

0. A mobile telephone system according to Claim 7, wherein said home
location register comprises location information, directory numbers, radio numbering plan

10 identification, supplementary service profiles and teleservices profiles.

10. A mobile telephone system according to Claim 7, wherein said service
centers are connected with said gateway mobile services switching centers and said

interworking mobile services switching centers by interfaces based on the GSM 03.47 protocol.

15
11. A mobile telephone system according to Claim 7, wherein said mobile
services switching center and said visitor location register are connected with the mobile
stations by radio interfaces.
20 -12. A mobile telephone system according to claim 7, wherein the messages

comprise short text messages.

13. A network for sending messages between mobile stations and message

service centers comprising:
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“operatively communicative with said plurality of first nobPE¥ S8 B¢H h3 2

_centers; (c) devel opi ng a busy signa R 9
westablishing said initial nessage 10 dialog with said ong 3r‘lm(ltszll-l e %
station for sending to the nessage service centers attenpting to

establ i sh subsequent nessage di al oguesiév th said one nobile station;
(d) regi stering addresses i'n order for others of the message service
centers whi ch att dirptmobilecswitdhings¢entartfor ipeeivingthe quessagds Stony thesmessage sai d

one nobil e station after said initial nessage dialog is conpleted;
and 15 service centers; (e) sending an alert signal fromsaid second
nobil e station te.the others of the nessage service centers

registered at sai ¢ @t&H mdbild %it&ﬁﬁg”‘@éﬂteﬁ@ﬁéﬁhﬁf}s&ﬂiﬁﬁﬂﬂic%q‘ﬁeewis g%iﬁ‘?ﬁﬁ"ge

di al ogues with the sane radio connection for sa|2d one no | onAl n the
et hod Jbie il e for st Bifind nR T meswaed distoa pprenomg P e o

ma%sage%ﬁessage service centers and one of the mobile stations and developing a busy signal upon

establishing said initial message djalog with said one mobile station; and
| a register for registering addresses in ofdel_' for others of the message
service centers which attempt to establish subsequent message dialogues with said one
mobile station and sending an alert signal from said second mobile switching center to the
10 others of the message service centers registered in said register for establishing

subsequent message dialogues with the same radio connection for said one mobile station

in the registered order after said initial message dialogue is completed.

14. A network according to Claim 13, wherein said first mobile switching
15 center comprises a plurality of gateway and interworking centers corresponding to each of

said message service centers.
15. A network according to Claim 13, wherein said first mobile switching
center comprises a plurality. of gafeway and interworking centers which correspond to at

20 least one and to a selective plurality of said message service centers.

16. A network according to Claim 13, wherein the messages comprise short

text messages.
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PCT/SE95/01432 '
319, A nmet hod for sending messages between nobile stations me-qgsqgg§
service centers conprising the steps of:
establishing an initial nmessage dial ogyg between one of ‘the nessage

service centers and one of the nobile stations; 5 '( b)
devel opi ng a Busy Aimethbd fmosending ahdssses lb@tv&éh(ﬁldﬁi!ets'ta%ionﬁﬁé%ﬂ:@sa e

di al ogue at said step (a); (c) regi ster| ng _
addr essegrvite B&ftérs cofip r@fngethé s@ S Bpe message service centers which
attenpt to establish Subséquent” nessage di al ogues with said one nobile

station; and 10 an al.ert si to the
ot hers of the mass(é'i%e STEFeiving ‘B%m"é?aéeg fron e T g sspgpgdceatergﬁy@ step (c)
for esta su'bse uent nessage di al ogues W|th t he sane radi o
connect i | SIVItching; CeRter CarFRspending to @@hgféa@mmsagmsexvm ep
(c).

5 centers;

(b)  establishing an initial message dialog between one of the message
service centers and one of the mobile stations by a second mobile switching center
operatively communicative with said plurality of first mobile switching centers;

(©)  developing a busy signal upon establishing said initial message

10 dialog with said one mobile station for sending to the message service centers attempting
to establish subsequent message dialogues with said one mobile station; i

(d)  registering addresses in order for others of the message service
centers which attempt to establish subsequent message dialogues with said one mobile
station after said initial message dialog is completed; and

15 (e) sending an alert signal from said second mobile station to the others
| of the message service centers registered at said step (d) for establishing subsequent

message dialogues with the same radio connection for said one mobile station in the order

registered at said step (d).

20 -18. A method according to Claim 17, wherein the messages compﬁse short text

messages. —_—
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"“20. A net hod according to Caim19, wherein the nessageE/S&Hb / 84 4shprt
_text 15 nmessages. 21. A network for sending
Inmessages between nobile stations and nessage - servi ce2@entler 1996
conpri si ng: a nobile switching center for
establishing an initial nmessage dial ogie 20 bet ween one of the nessage
service centers and one of the nobile stations and devel opi ng a
busy signal #Bon Asmsthoddar snding messagasi betweensmebjle statiinsqnd messdgesai d one
nobi l e station; and a register for
r egi st esérmige xenbersscomprisingothd asteph @f: ot hers of t he nessage service
centers which attenpt to establish subsequent nessage di al ogues with said
one (a) establishing an initial messagla |dha13§1e| ﬁ_etwée'n' orle! df the message
service centers and one of the mobile stations;
5° (b)  developing a busy signal upon establishing said initial message
dialogue at said step (a);
(c)  registering addresses in order for others of the message service
centers which attempt to establish subsequent message dialogues with said one mobile
station; and
10 | (d) sending an alert signal to the others of the message service centers
 registered at said step (c) for establishing subsequent message dialogues with the same

radio connection said one mobile station in the order registered at said step (c).

20. A method according to Claim 19, wherein the messages comprise short text

15 messages.

21. A network for sending messages between mobile stations and message
service centers comprising:
a mobile switching center for establishing an initial message dialogue
20 - between one of the message service centers and one of the mobile stations and developing
a busy signal upon establishing said initial message dialogue with said one mobile station;
and
a register for registering addresses in order for others of the message

service centers which attempt to establish subsequent message dialogues with said one
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nobi |l e station and sending an alert signal fromsaid nobile_sw tchin
lcenter to the others of the nmessage service centergae’@;z'st din

said register for establishing subsequent nmessage di al ogues with

t he same radi o connection for said onel®obile station in the

regi stered order. 5 22. A network according to Claim

21, wheraobile: siatiopcangd-seading ammlers sigoaloirom said mobile switching>esmterets. the others

23. A met hod for sending nessages to and from nobil e stations conprising

the 10 of theinepmgefervice centers registered in said registérefor establihindsubséhuescel Vi ng
nessages to and f¥omthe nobile stations by a plurality of service

cent er s;méBke dialogues with the same radio conbotion 6P 84ill Unk IihildEERRAWGH AEN PY

nmessage services of said service
registered order.

22. A network according to Claim 21, wherein the messages comprise short

text messages.

23. A method for sending messages to and from mobile stations comprising the
10 stepé of: |
(@)  sending and receiving messages to and from the mobile stations by 2
plurality of service centers; and
(b)  controlling messages sent by message services of said service
centers during a busy condition while a message is being sent b.y one of said service
15 centers by compiling a waiting list of addresses for each of said service centers which

have attempted to send messages during said busy condition.

24. A method according to Claim 23, wherein said step (b) comprises the steps
of: |
20 . (b)(1) developing an alert signal after completion of sending messages to
said one service center and to each of said service centers in said waiting list;
(b)(2) sequentially sending said alert signall_to each of said service centers

in said waiting list to initiate sending of messages to each of said service centers in said

waiting list while maintaining the same radio connection.
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centers during a busy condition while a nessage is being sent, by one of

said service 15 centers by conpiling a waiting list of addf 659695%
each of said service centers which have attenpted to send Essagé@
during said busy condition. 24, A nethod accor @i 91201995
Cl ai m 23, wher ei n2§ai d@hﬁﬂlggg{q conpri ses t%% st eps of : 20

(b) (1) developing an alert si

S‘Prd'agtterqméetbgn_ of sendi ng messages to
sai d one seressaggenter and to each of said el el the ey e. n said waiting
list; - (b)(2) sequentially sending sal Compyise shoftnak
to each of said service centers in said waiting list to initiate
sendi ng of nessages to each of said service centers in said

waiting list while intaining the same radi o connecti on.
PCT/ SE95/ 01432 JmlfLZ"S%é\ﬁqtel_hml\accor ding to Oaim23, wherein the
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(57) Abstract

A flow control system and method in a global system for mobile communication (GSM) mobile telephone system for short message
service (SMS). The SMS enables short text messages to be sent to and from mobile stations. The system and method is directed to a
control for a service for messages sent to MSs (MT-SMs) and in particular to the case when several SCs send MT-SMs to the same mobile
station subscriber. When several SCs send MT-SMs to the same subscriber, the first SC that establishes a short message dialog is allowed
to be fully completed While the short message dialog for this SC is established, any other SC attempting to send MT-SMs are detected
and stored in a waiting list. After the initial short message dialog is completed the same radio connection in maintained and each of the
short messages corresponding to the SC addresses stored in the waiting list are sent by a first in-first to send principle. More generally,
the system and method controls messages sent by SMS dunng a busy condition which enable a better utilization of the network and the
network entity resources. _




