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The present invention-is directed to a system and met hod for controlling
the signalling in a global system for nobile communication (GSM public

| and nobi | e network (PLMN) between a nobile station or a subscriber
and an external node by using unstructured supplenmentary service data
(USSD). The 5 present. i nventi on can also be applied in simlar systens,
such as a personal communi cati on system (PCS) 1900, by using USSD.
More particularly, the - system and net hod provide a text-based

i nteracti on between the nobile station or t'he subscri ber and the

external node with a transparent transfer {0 (TTEN)
appl i cation.by using uﬁuspﬂw Q&%S&&%I ustrates a
GSM net wor k havi ng base err
connected to basegstat [ ﬁf@ﬁ?&?&ﬁdﬁ‘s@%@%m Vi a [ !

comuni cation links L. Each baserotsNIEXTERNALNODE BTS[err] 50[err] is
| ocated in an associated cell Cerr] 60[err] of the network wherein
the network is illustrated as a tructure with each hexagon
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I ocation regi useeﬁgem.@ma %l&ﬁlfﬁydtéiﬁ qot fivbile ¢ointunidtith {GSM) public land
mobile network (PLMN) between a mobile stauon or a subscriber and an

| extemal node by using unstructured supplementary service data (USSD). The
S  present mvennon can also be applied i in sxmxlar systems, such as a personal
communication system (PCS) 1900, by usmg USSD. More particularly, the
system and method provxde a text-based interaction between the mobile station or
the subscriber and the extemal node thh a transparent transfer to exmmal nodes
('I'I'EN) apphcauon by usmg USSD. _

10 Figure 1 generally illustrates a GSM network having base station
controllers BSC, 30, connected to base station transceivers BTS, 50, via
communication links L. Each base station transceiver BTS, 50, is located in an
associated cell C, 60, of the network wherein tﬁe network is illustrated as a
honeycomb structure with each hexagon representing one of the cells C, 60,.

15  The GSM network also includes a mobile services sthchmg center MSC having
a visitor lomuon reglster VLR and a home location register HLR 20.
'Furthermore, external nodes 1, 2, ... N are shown as eommummtmg with the
HLR 20. The extemal. nodes 1, 2,...n represent external service nodes that are
external to the PLMN The MSC/VLR 10 is illustrated as being a single entity

20  because the connection therebetween is well-known. Also, the MSC/VLR 10 is
shown to communicate with the BSC, 30, via an interface 1. The MSC/VLR 10
and the HLR 20 communicate by an interface 2. The interface 1 is an A-
interface or base station system application part (BSSAP) and the interface 2 is a
mobile application part (MAP) which is a signalling protocol used for roaming



Furthernore, external nodes 1, 2, ... n are shown as communi cating with the
HLR 20. wioreRysAr nal nodes 1, 2, ... n represent external paisfio8@1sipdes
that are external to the PLMN. The MSC/VLR 10 is illustrated as being
a single entity 20 because the connection therebetween is well-known. Al so,
the MSC/ VLR 10 is shown to communicate with the BSC[err] 30[err] via
an interface 1. The MSC/ VLR 10 and the HLR 20 communi cate by an
interface 2. The interface 1 is an A- _ interface or base station
system application part (BSSAP) and thegnterface 2 is a nobi | e
application part (MAP) whi ch I's a signalling prot ocol used for roam ng
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purposes. Wen the M5 70 Ts registered in the MBC/ VLR 10 as a new
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o uant SRR R 15 Rk Yoeld , Wi 35 B 1o P smitslh o1 e
protocol usgé m/vmlmqw vilmr e HLR 20 eoﬁespﬁndinE%TlTe Mgj7e! | i ng
sends a copy of the relevant subscnber data to the MSC/VLR 10. The data is
10  sent from the HLR 20 to the MSCIVLR 10 via the mterface 2 which is a known
- MAP protocol used for this GSM cellular standard usmg a CCITI‘ srgnalhng
'system No. 7 address The procedures for sending the data are described in the
MAP specxﬁed in GSM Recommendatmn 09.02 which is hereby incorporated by
reference. The data structure in the MAP includes supplementary service (SS)-
15 codes with spectfied user interaction procedures which are data types identifying
supplementary sexvrees Essenually all of the supplementary services in the
GSM network are identified by SS—codes Data is stored locally for each
supplementary service in the MSCIVLR 10.
Presently, vanous message serwces wrthout deﬁned user interaction
20  procedures, such as fax mail and voice matl are offered to MS subscribers. In

order to perform a user mteracnon thh these message servxces, the subscriber of
~ the MS must dial a number as deﬁned by the operator of the message service.
The interaction between the message service and the MS is carried out by using
DTMF stgnal_hng from the MS and synthesized speee_h from the message service.
25  For example, this intexaeﬁon is usually performed by a eomptiter'.generated voice
informing the MS subscriber that two voice mail messages are waiting and that
by pressing the.digit "1", these voice mail messages may be listened to. Because
the MS subscnber must dxal an ordinary number and hsten to information that
may not be necessary, tlus procedure is complicated and not user-fnendly Since



tem No. 7 address. The procedures for sending the data are described in
tsﬁz &/@Ig &%lsf led i anSM Recommendat i on 09. 02 whi ch 'W‘W‘m&
i ncor porate By ref erence. The data structure in the _ ades
suppl ementary service (SS)- 15 codes with speC|f|_ed user interaction
procedures which are data types identifying _ suppl ementary servi ces.
Essentially all of the supplenentary services in the GSM networ k are

identified by SS-codes. Data is stored locally for each suppl enentary
service in the MsC/ VLR 10. C Presently, various nmessage services
wi t hout defined user interaction 20 proceglures, such as fax mail and
voice nail, are offered to MS subscribers. In order to performa user
interaction with these nessage services, the subscriber of the M5
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"dialog” with stulr;gcnber In network initiated USSD, the GSM network may either request
mformatlon from the MS or text strmgs may be simply sent to the MS where

10 onlyan acknowledgement is required from the MS. In mobile initiated USSD, a
request is made towards the GSM network. In GSM phase 1, which is presently
in use, only the MS may initiate USSD while the network may only reply to MS-

 initiated USSD. However, in GSM phase 2, both the network and the MS may
initiate USSD and a dralog may be established.

15 A further descnpuon of USSD follows with respect to a service code
(SC).. The SC is generated by the MS or the subscriber and includes digits,
letters, and/or signs that do not correspond to a telephone number. Any SC that
is not defined in the MS is interpreted as USSD by the MS. When an MS or a
subscriber generates the SC, the MS performs the correspondiné operations when

20  the SC is recognized or the SC is treated as USSD when the SC is unrecognized.
The USSD is sent to the MSC/VLR on a srgnalhng channel. In the MSC/VLR,
the SC is analyzed in a USSD handler If the SC'is recognized in the USSD
handler the corresponding acuon is performed However, if the SC is’
unrecognized in the USSD handler, then the SC is sent to the HLR. Thereafter,

25  the USSD srgnallmg is terminated in the HLR in the conventional GSM network
which makes it impossible to use USSD outside of the PLMN . Accordingly, any
function that uses USSD signalling in known GSM networks, must be
implernented in the MSC/VLR or the HLR which can lead to cumbersome or
complicated solutions at high costs.




message service i s cunbersone. Furthernore, the MS'is busy when the

subscri bw %@CGSSI ng the service and a voice channel i PCHSENSOEHTf or t he
durati on"'s} service as a result. 5 A mechani sm for all ow ng
text-based user interaction between the GSM . PLMN applications and
the M5 in a transparent -way through the network is USSD. USSD nmay be
initiated both by the GSM network and the MS subscriber. In network
initiated USSD, the GSM network may either request i nformati on from

the MS or text strings nmay be sinply senfy to the M5 where 10 only an
acknow edgerment is required fromthe M5. 'In nobile initiated USSD, a
request is made towards the GSM network. In GSM phase 1, which is presently
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An object of the present mventron is to provxde a system ‘and method for
controlling the srgnallmg between a mobrle stauon ora subscnber and an
15  external service node by the use, of unstructured supplementary service data.
Another obJect of the present mvennon is to provide a system and method
whlch mvokes a transparent transfer to an external node by a home location
register in response to the unstructured supplementary semce data so that a
dialog may be cmted between a moblle station or a subscnber and an external
20  service node.
Another object of the present mvenuon is to provrde text based user
mteracuon between extemal semces and a mobile station or a subscriber.
The objects of the present mvenuon are fulfilled by provrdmg a system
for controlling the signalling between external nodes and a mobxle station
25  comprising an unstructured supplementary semce data (USSD) handier for
analyzing USSD ina home lomuon regtster (HLR) to deterrmne whether Sald
USSD corresponds to defined HLR apphmuons and a transparent transfer unit
('I'I'U) for estabhshmg a transparent transfer to extemal nodes (I'I'EN)
applmnon between one of the external nodes defined by szud USSD and the
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As a resumO96I8SR onl y al | ows text-based user interaction HRECH/BESSOLSI

GSM PLIVN appllcatlons and the Ms, but does not. all'‘ow t ext-based user

i nteraction between external nodes and the M5 in the conventional GSM
networ k. Thereby, a voice channel nust be occupied for the duration of the
5 service to establish a dialog between the M5 and the desired external
node so that it is not possible to talk on a nobile tel ephone while
si nmul t aneousl y accessi ng an externad service. For ordi nary nobile

t el ephones, this is usually not a di sadvant age. However, for nobile
stations with external speakers and m crophones or nobile stations

i ntegrated i nmoBile gL vhen shid HLR! landieb idetermirnes thdt said US8Dvfails ¢o accessi ng
information services at the sane tine_over the, nmobile station : s very
desirable.  correspond to any %%mm i nvent ion is to provide

a system and net ho ?%Eﬂl g nobile
station or a subscmg’g"’%ﬁadﬂ'& ext er naI serw ce no y the use of
unstructured gyspim forcontrollingcthei signalling-between external nodesmdtdqmobﬂbpbmn of

t he present i nvention is to provide, a m L}Et ho mﬁ
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an external 2BasedReyimeractivhcbetween the extemal nodes and: theoinphite stafion he pr esent
invention is to provide text based user i nteraction between external

servi ces and mesponsive-tossaid USSDhr a subscri ber.
The system and mcthod of the present invention provide a text-based user

10  interaction between the external nodes and the mobile station or the subscriber in
a transparent way by establishing a dialog between the mobile station and the
external nod&s by unstructured supplementary service data, Thereby, a signalling
channel is used to commumtme between the HLR and the external nodes so that
~ the subscriber is not busy while accessmg services at the external nodes and the
15  mobile station is available to answer incoming calls.
| , 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 examples, while indicating
) preferred embodiments of the invention, are given by way of illustration only,
20  since various changes and modiﬁmtiqﬁs within the spirit and scope of the
invention will become appa_rént to those skilled in the art from this detailed
. description. S .
F PTION OF THE DRAWIN
'The present inventibh will become more fully understood from the
25 detailed description’given hereinbelow and the accompanying drawings which are
given by way of illustration only, the thus are not limitative of the present
invention, wherein:
" Figure 1 illustrates a conventional GSM network;



The objects of the present ‘invention are fulfilled by providing a system
f or cont%%ﬁ he signalling between external nodes and pcivekdsimasit ati on
25 conprisSing an unstructured suppl enmentary service data (USSD) handl er

for anal yzing USSD in a honme |ocation.register (HLR) to determ ne
- whet her said. USSD corresponds to defined HLR applications and a

transparent transfer unit (TTU) for establishing a transparent

transfer to external nodes (TTEN) application between one of -the
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nobi | e station when said HLR handl er determ nes that said USSD fails to

correspond to any ﬁ%&g t ment of the presedfhe

objects of the préﬁéur? I nvention are. a SO fftﬁ?fdlnﬁ}g%c’dl;yegrow dlpng a

system for caventibhj ng the signalling between external nodes and a mobile

station 5 corrprl si ng ., hone |oc | ster pr anal yzi ng
unstructured 15%?5 @*\]‘Bﬂ?‘&? @Gﬂg@ ﬁﬂ@'&ﬁgm%rﬁ%?%ctl ng means
for establi sgb%gg?l ext : based user |nt er actlon bet ween t he external
nodes and .th ® station .. responsive to said USSD.

The systegn and netHigerecs mMm@nbMMMfGMpmﬁowmmm%M theer 10
i nteracti on between the external ‘nodes and the nobile station or the
subscri ber ,rmammen }sparent way by establishing a dial og between the

mobi e station a“%g umefkﬁbme} eﬁﬁéﬂﬁ\eht’oﬂﬂﬁtﬁmtlirﬁf%ﬁup%mar y
servi ce data. Ther a signall
HLR and an external node effecuvely perform the 'I'I'EN application;
Figure 6 illustrates a flow chart for an embodlment of the present

10 mventxon where the TI'EN apphcauon is perfonned for network initiated USSD;

and o o
| Figure 7 illustrates an embodiment of the present invention where the
HLR functions as a directory for network initiated USSD.
5 An embodiment of the present invention wxll be described with reference

to Figure 2. A subscnbmg MS 170 commumcates with an MSC/VLR 110 in a
similar manner as descnbed for the convennonal GSM network of Figure 1. 100
.represents known mterfaces and elements between the MS subscnber 170 and the
'MSC/VLR 110 as described in Figure 1 and a further description of these

20 interfaces and elements are not provided based on the description in Figure 1.
The MSCIVLR 110 in the present embodlment mcludes a USSD handier 112.
The MSC/VLR 110 communicates with the HLR 120 by an interface 102 in a
known manner as described for the interface 2in _Flgure _1. The HLR 120
includes a USSD handler 122. A transparent transfer (TTU) 130 is connected to

25  the HLR 120, The TTU 130 selectively communicates with a plurality of
external nodes 1, 2, ... 1 as represented via an interface 104, such as a modified
MAP for example, in response to the received USSD as will be described below
in more detail. .



channel is used to, communicate betmeen the HLR and the external nodes so

t hat t he 'subscriber is not busy while accessing services.-at the
external O824y the 15 nobile station is available to XEIEEPSHISIDN ng
calls. Further scope of applicability of the present invention
wi || becone apparent fromthe detailed description given hereinafter.
However, it shoul d be understood that the detail ed description and
specific exanples, while indicating preferred embodi ments of the
invention, are given by way of illustration only, 20 since various
changes and nodifications within the splrlF and scope of the

invention will becone apparent to those skilled in the art fromthis
detailed - - descrlptlon BRI EF DESCRI PTI ON OF THE
DRAW NGS - anufsxhetsysmaﬂusn'ated\m Figuee 2 rwillrher described, with

2223&;2%’;’%5””@%‘%&%2%& gt of Figag 5, Lﬁi‘g&p&iﬁ o 56 iF atoeated By by,
the thus are I«mep%ﬂf:ﬂ 1758 ﬁwheﬂl@i’ﬁ&tS@'i'sré& hidkd. If

Figure 1 ill ust rat es ventional ‘GSM net wo WO 96/ 205
PCT/ SE95/ 0151 7the SC is recogmzed the corresponding applications are performed at 8tep S14

nvention:5  before the procedurecensiat siepS200e It shs 56,45 anrecopazid, RY e M rent
of the presentygg at step s12 the SC is sent from the MS 170 to the MSC/VLR 110 at step
$20. ‘The USSD handler 112 of the MSC/VLR 110 analyze_s the SC sent. If the
SC is recognized by the USSD handler 112 at step $30, the applications
corresponding to this SC are performed at step S40 and then the procedure ends
10  at step S200. If the SC is not fecognized'by the USSD handler 112 at step $30,
the SC is sent to the HLR 120 over a conventional communication link 102 at
ﬂszSO |
At step 860 the USSD handler 122 of the HLR 120 analyzes the USSD
to determine whether a corresponding application i is defined within the HLR 120.
15  If the USSD is recognized as being directed to an application defined within the
HLR 120, the actions correséonding to the USSD will be pérformed at step S70
before the procedure ends at step S200. However, if the USSD is not recogniz&l
as being directed to a service defined within the HLR 120 at step S60, the USSD
_) is sent to the TTU 130 which initiates é USSD applimﬁon referred to as a
20 "transpaxent transfer to external service nodes” (TTEN) apphcauon at step 65.
Next in the TTEN apphmaon, the USSD is compared with a predefined list in
the TTU 130 to determine which of the external nodes 1, ... n should be
‘accessed at step S80. At step §90, the TTEN application performed by the TTU
130 establishes a dialog_Between the MS 170 and the desired external node as
25  defined by the USSD. Accordingly, the TTEN application allows the HLR 120
to only relay the ﬂSSD_ components between the MS 170 and the desired external
node. This dialog exists until either the external node or the MS 170 sends 2
message to the TTU 130 which requests that this dialog be terminated. At step
S$100, the TTU 130 deiermines whethef the dialog termination message has been




I nvention; 5 Figure 4 illustrates an enbodi ment of the present
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i Ilustrates another enbodi nent of the present invention where the HLR
and an external node effectively performthe. TTEN applicati on;

Figure 6 illustrates a flow chart for an enbodi nent of the present 10

I nvention where the TTEN application is perfornmed for network initiated
USSD; and Figure 7 illustrates an enbodi nent of the
present invention where the HLR furfctions as a directory for network
initiated USSD. DETAI LED DESCRI PTI ON 15

An enbodi ment of the present invention will be described wth reference

to Figure 2. sc | b&ﬁwﬁémqw a
simlar mannér as- descrl E&l or the conventa}hgﬁal GSM networ k of Fi gu{]e 1.
100 1 etheprocedure eadsal stcpszeazeilmemétmrdxelosmmqm@me has
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based on the d ﬁﬁg{* determine WReth&CGhY!|dihldd eriindtion present
enbodi nent i ncludes as@gggﬁand er 112 The. MSC/ VLR 110 conmmuni cat es

with the SdLRtﬁe%&deyharbeemtenei\mdetm $100a known nmanner.as descri bed
for the interface in Fi >0 1. The HLR JSSD handl er
122. A transparent RARENE £ _.QMM%Yﬁqye%LR 120. The

TTU 130 sel egly 11§ k€ 211 YdatEdorPbne éXtérnill rvice node Sortifat el nodes

"1, 2, ... n as represen ed via an I ntertace 104,-such -as a . nodified

MAP f or examabusmdrm@phmmmedsewwemm qt‘sthmmsn)bemmqoed
gng?VSVEg 5/ 015 Ipr;te rret’)‘r esgfavlttl:e node andvge %% %9& 2l'lte external service node where the
10 apphcatton resides is mponsxble for all slgnallmg towards the MS 170 while
either the external semee node or the MS 170 is responStble for the termination
of the dlalog established for the apphtnuon When the MS 170 initiates a USSD
which is detemuned by the TTU 130 to invoke the TTEN apphcanon, the HLR
120 sends subscnber 1dent1ﬁatuon together with the USSD towards the desired
15 extemal node, usmg a modtﬁed MAP protocol. The MAP protoeol being
_ modxﬁed for security and 1denttficatton purposes.

Although the embodtment dtscussed with referenee to Figure 3 is directed
to the case where the subscnber services are all located in one external node so
that the TTEN appheenon needs to only relay all of the USSD between the

20  desired external node and the MS l70 the system ﬂlusu'ated in Figure 2 is also
able to handle several extemal nodes on a subscnber number series basis. When
several extemal nodes each contam various semces, the TTU 130 acts as a main

interface towards the MS 170 by producmg an mterface where the subscriber of
the MS 170 may ehoose from dtfferent services on a main menu. Fxgure 4
25 ﬂlustrates an example of a mam menu dxsplay 172 and a keyboard 174 on the
| MS 170 for an embodiment of the present invention. The main menu display
172 allows the subscnbet of the MS 170 to select by the keyboard 174 between
the external node 1 corresponding to a voice mail service and the external node 2 |

corresponding to a fax mail service in this example.



7 A description of the systemillustrated in Figure 2 wll

be described with - reference to the flow chart of Fig tep
S10, an SWO%20¥2er at ed by t he M5 170. At step S12, %’%@5@%6
determ nes whether the SCis recognized. If . the SCis recognized, the

correspondi ng applications are perforned at step S14 5 before the
procedure ends at step S200. .If the SCis not recogni zed by the M5

170 at step S12, the SCis sent fromthe M5 170 to the MSC/ VLR 110 at step
S20. The USSD handl er 112 of the MSC/ VLR 110 anal yzes the SC sent. If the
SC is recogni zed by the USSD handl er 112 at9step S30, the applications
corresponding to this SC are performed at step S40 and then the procedure
ends 10 at step S200. If the SCis not recognized by the USSD handl er 112

at step S30, m'mllﬁosﬁ%uﬁﬂdﬂggw&e%e@y&{du@ EREMAD hod Rir each

communi cation link 102 at . . ste At step S60, the

'USSD handl er 12f the chaices displayed om&pynag meény display 172. After settingrup the
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t he HLR magwaemmmmmwetaﬁdtmeuﬁm w%upammﬁ@rrred'

at step S70 . before the procedure ends at step S200. However, if the
USSD is noB re z@@mnalsemagngémgﬂmmct'&mm&mmmmmomwtmn

it ates o USKEAMbdte T 130 Spts she emhiecti b b, hiFnf e S mpdk g, (o

external servi pemaifs & corftdctwWith eRIMSCE0 oﬁ'&nﬁ %Ehe?%em unni\'ﬂiétMsn ’id‘e
TTEN application, the USSD is conpared w redefl ne i st he

TTU 130 to det Bequests thatithis conneationdathe TIU mgemmated nﬁsmrdsdltball
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between the M5B the keyboard: 174 ysing dexs,based menus so that all message services may be
accessed by sending one SC. This reduces the time necessary for accessing a
service and makes it asxer for the MS 170 to determine the status of the
~ services.
15 | “Also, a sxgnalhng channel instead of a trafﬁc channel is used to access the

extemal services Wthh means that the MS 170 is not busy while accessing the

external services and may be available to answer any incoming calls. Thereby, it
is po_ssiblé to talk' ona mobil_é'telephone while simultaneously accessing a
service. This is extremely advantageous for mobile stations having external

20 spukers and micrbphbnes and mobile stations with integrated notebook

' computers so that the opemtor is able to talk at the same ume as accessing
information services such as stock or weather information, for example.

Another embodiment of the present invention for implementing the main

menu is illustrated in"Figu're 5 where the HLR 120 essentially functions as a

25 “stupid” HLR. In'other words, if the USSD is unrecognized, the HLR 120
always sends the USSD to the external node 1 by the TTEN application via the
TTU 130 in this example ‘Thereafter, the extemal node 1 acts as the main
interface and provides the main menu for external nodes 2,...n. In effect, the
TTEN application exists in both the TTU 130 and the external node 1 over an



node. This dialog exists until either the external node or the M5 170 sends
a wg,sg%% to the TTU 130 which requests that this dipgiTsEoke1s17
t erm nat ?ﬁg

: tep S100, the TTU 130 determ nes whet her the dial og
term nati on nessage has been WO 96/ 20572
PCT/ SE95/ 01517 : _ 8
received. |If the dialog term nation nessage has been received by the TTU
130, the procedure ends at step S200. However, if the dial og
term nati on nmessage has not been relg)ei ved by the TTU 130, this dialog
remai ns and the TTU 130 continues t'0 supervise the dialog to
determ ne whether the dialog termnation 5 rressage has been received at
step Sl QO he present ,enbodi directed tq the case
where the seriftesigce 105 “%Mr ﬁl“@%"ﬂtﬁm Sﬂb  extargal nodg 1oand the

ext er nal Ser Gy q@Fi Lﬂ?ﬁmded ed TTEN application needs
only to rel ay a Q gds e vveenallhe (%c:ne -external service node
and the M5 170. ﬂbﬁllé’mmrmmmtmfﬂw vattlonxiﬁllusuateﬂlmdﬁguwﬁ

eTTherS b tobaaort Guted USSi3. Th emorianiipird USSR e R 120 foncions
T e ) 8O N TRl i B
the TTEN applsesaip @dialégto tHeRMSC/VLRIPID aﬁmle Msusor(effeonveh]emeverseat i on
oget et wme T o st G555, B AR 1354 Dot S B
and identifi %%ee)ﬂeﬁlgﬂmﬁg USSD .vngnallmg to the MS 170. The flow chart of Figure
_ 6 illustrates sendxng the US’SD along Wlﬂ'l the tdentIty of the desired MS from
10  one of the external nodes to the TTU 130 at step 8310 Next a determination is
" made at step S320 to determme whether the sendmg node is authonzed to access
the desired MS. If the sendmg node is not authonzed to access the desired MS,
an error message is sent to the extemal node at step S330 before the procedure
, ends at step $400. If the sendmg node is authonzed to access the desired MS,
15 the TTU 130 establxshes a TTEN appltcatton at step S340 to the desired MS. At
step S350, the USSD is sent to the MS 170 via the MSCIVLR 110. The TTU
130 determines at step $360 whether a d:alog termination m_essag_e has been
received from either the sending node or the desired MS If the dialog
termination message has been recexved by the TTU 130, the procedure ends at
20 'step $400. However, 1f the dtalog terrmnatton message has not been received by
the TTU 130, the dlalog between the sending node and the desired MS remains
and the TTU 130 cont.mues to supemse the dlalog to determine whether the
dlalog tenmnatlon message has been received at step S400.
An example where the HLR 120 functions as a dxrectory is illustrated in
25  Figure 7. When the USSD is tmuated at an external node 1 for example, the
address for the MS 170 is obtained from the HLR 120. The HLR 120 is
basmlly functlomng as a dtrectory, whtch generates a CCI'l'I‘ signalling system
No. 7 address for example, in this embodxment 'l'he USSD and the address are
then sent to the MSC/VLR 110 corresponding to the MS 170 via the TTU 130,



Al t hough the enbodi nment discussed with reference to Figure 3 is directed-
to the case where the subscriber services are all located in on i nal
node so WO9%RISIZ t he TTEN application needs to only relay qulsqu%rﬁ USSD
between the 20 desired external node and the M5.170, the system

illustrated in Figure 2 is also : abl e to handle several external nodes
on a subscriber nunber series basis. Wen several external nodes each
contain various services, the TTU 130 acts as a ngin interface

towards the M5 170 by producing an int erfaig_ where the subscri ber of

the M5 170 may choose fromdifferent services on a nmain nenu. Figure 4 25
illustrates an exanple of a main nmenu display 172 and a keyboard 174 on the
M5 170 for an enbodi nent of the present invention. The msu n nu d'ﬁﬁ' ay

172 al | ows t he I this embodiment, the 130 becomes:salestively Gonneqted,

the oxt erna ntsgénﬁftoé”?'aeﬁﬁﬂgyiﬁmfﬁﬁﬁﬁhﬁﬁ'%!%%ﬁ%@#?ﬁ%ﬁ e
gé%”g'EgS 015 17%&%9&2%::1@ from the HLR 120. By obtaining the CCITT signalling

The TTU 130 sesystem No.d7 addrgss: fsomithe FER d20oitds @QWM@@ Mﬁ@nﬂerﬂg‘%ach
-of the choices t he a t he
dialog to #he &éﬂ@gip Ff&qu’?gﬁ'@nmtniﬁg*?gd%@ Oxf é%%@%mw&r el ays
messages bet wegqgr hliRofle mitifted USSY i3 & TTU/330 Trouyk dhe MSC/MLR he
5 desired external service node or’ the M5 170 requests that the
connection be 110, and not through the HLR 120 as in the previous embodxments directed to
mobile nunated USSD.
. The-invention bemg thus described, it will be obvious that the same may
10 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 modifications as would be
obvious to one skilled in the art are intended to be included within the scope of

the following claims.



term nated, the TTU 130 cuts the connection to the external service node,

but 9%3 ins in contact with the M5 170 by offeri ngpefdidsppsyVvi ces
unti | tWe _ requests that this connection to the TTU 130 be
term nated. As a result, all i nteracti on between the subscriber of

the M5—i76—and the external services can be 10 performed by using menus

wher e (“ y sinple keying operations on the keyboard
174 us “gm“ ms‘m us so that all nmessage services nay be
accesse ye sen |Hngsone SC. This reduc#® the tine necessary for accessing a

service and makes it easier for the M5 170 to determi ne the status of the
services. 15 Al so, a signalling channel instead of a traffic

channel ismg) access the - external services which neans that the

M5 170 is ¥ while accessing the. . external services and may be
- avail abl e to answer any i ncom ng calls. Thereby, It I's possible to
_talk on a nobile tel e whi | e t anequs accessin servi ce.
This i s extreneld zftlﬁ 3% W@%#@@%Wﬂ?ﬂ%‘éﬁ%‘r%a
speakers a ?E%Pﬂ .nobile stations with-integrated not ebook :

conmput ers SO e operator is able to talk at the same time as
accessing |nforrrat|on services such as stock or weather information,

for exanpl-e. ‘Anot her ‘enbodi ment res nvention for
i npl enent i ng th@r?RF s“PﬁEWG“ %@Eﬁ@ %‘@Eﬁr E where the HLR

120 esgentially gﬁhgggsﬁﬁhghgﬁ,e locﬁidﬂ glstéi"(ﬁui) NoYeb@min®r ds, if the _

USSD i S unrecogni z ways - sends: t he USSD to the

"~ external node 1vﬂi,eﬂteheaiilmsnppmmnd&m definechHLR applications;-asd in this
exanpl e. Thereafter, the external node 1 acts as the main interface
and prOV|des the main nmenu for external nodes 2, ... n. In effect, the

TTEN appl i cat i 08 fspirénd Sardf ki or Edtbishing ahfhréit e wode 1 over an

PCT/ SE95/ 01517 external nodes (TTEN) apphcal:ton between one of the extemar
- nodes deﬁned by said USSD and the mo1nle station when said
10 USSD handler determines that said USSD fails to correspond to —
any of said defined HLR applications. '

2. A system according to Claim 1, wherein said USSD handler delivers T
said USSD to 2 HLR processor for performing the services defined by said
USSD when said USSD handler determines that said USSD corresponds toone
15  of said defined HLR apphmtlons —

3. A system according to Claim 1, wherein said USSD is sent on a —
signalling channel.

4. A system according to Claim 1, wherein said one external node or -
the mobile station sends a message to said transparent transfer -unit to request
20 termination of said TTEN application. -

* 5. A system according to Claim 1, wherein said transparent transfer unit
acts as a main interface when a plurality of the external nodes contain services.



10 interface 105 and then the nmain interface bet ween t he external

node 1 and the" " external nodes 2, ... nis provi ded an mter;ggi’ 106.
A still fWORERSEhbodi nent of the present .invention is i |1 udEl }
Figure 6 for network initiated USSD. In network initiated USSD, the

HLR 120 functions 5 either as a directory to obt alﬂ—l—he——lmmolhe
M5 170 or as an el enent which sets up a dialog to the MSC/ VLR 110 and
the M5 170 (effectively a reverse operation of NH E"mnmﬂmﬂ'

USSD). The HLR 120 al so aut horizes the ext i:ﬁ nal ”)Wl ng
USSD signalling to the M5 170." The flow cha’t of Figure 6"i | fustrates
sending the USSD along with the identity of the desired Ms from 10 one of

the external nodes to the TTU 130 at ste . S310.. Next,,k a determ nation iSs
made at step S320 t 06deA System gansfer

efejn
Zggg:: t he deterlg 'rewgmmg@ggggsggﬂgng Pﬁfﬁ%@%ﬂgernéﬁo node

at step S330 b%ﬂ&ﬁuﬁﬁ‘&rﬁﬁﬁﬁh’iﬂa S dherebetwieen uhtiDshid bhebhﬁermlmibdeg
node is authorized to access the desired M, 15 the TTU 130 establishes a

TTEN appl i cat | mthambdpseanomquesmmm thesmohyle station agd spid

USSD i s se MS,,170 yLa .the
determ nes SPBE*%E h@%éhl %M lssa‘.eg as been

recei ved from ei t her the sendi ng node or t he desired M5 If t he di al og
term nati on nmessage has been received the TTU 130, the procedure ends at
20 step S400. HoweVerA swemmeqtdmg)@ mwlnavhttmnmmfgtbe ternal modes

ot 100 VB r omAPHAS & maln nletiis wiknd Mufili F ¥KSthe AOSCHREN sBRARs" 1| 00

to determ ne whether the di al og term nati on nessage has been received

at step S400. An exanpl e where the HLR 120 functigns as a
directory is illustr8tel W&!ﬂm%ﬂbcmmvhéﬁhm theexsernal inqdes eQraprise an

external node 1, for ex l e, the address for the M5 170 is obtained
fromthe HLR 12’6"'89#? 120 is basically functioning.as a
directory, which generates a CCITT signalling system

10 9. A system accordmg to Claim 1, wherein the mobile station comprises
‘an mtegrated eomputer notebook.

10. A system for controlhng the s1gnallmg between external nodes and a

" mobile station compnsmg

) a switching center for receiving utistructured supplementary
15 service data (USSD) from the mobile station, said switching center
_including a first USSD handler for determmmg whether said USSD
corresponds to predetenmned switching center applications, said
switching center performing the application corresponding to said
'USSD when said first USSD handler determines that said USSD
20 | eorresponds to one of said predetermmed switching center
applications;

* a home location register (HLR) for receiving said USSD from said
switching center when said first USSD handler determines that said



No. 7 address for exanple, in this enbodinent. The USSD and the address are

then se ’g%,zhglﬁ MSC/ VLR 110 corresponding to the M5 170 \@@”gi;gmilgly 130.
WO 96/ 28?',;

PCT/ SE95/ 01517 11 ,
I'n this enbodinment, the TTU 130 becores sel ectlvel y connected between the

external no VLR 110 with interfaces 108 and 109 in response
to the ad(h HH" m HI the HLR 120. By obtaining the CCTT signalling
system No. 7+addr eéss ¥ rém t he HLR 120, if4 is possible to direct USSD to the

5 MSC/ VER 110 corresponding to the M5 170. As a result, the TTEN
application for network initiated USSD is performed by the TTU 130

brevi ot erbod mo fil to/MaresAad @nd of B fridbfenidddy sihcing " 1"

The invention beloegterhmldaens,lshﬂchome location hegmwmhﬂmgwmd same may 10

be varied in man uc rlatlons are nog, ;g he regarded as a
departure- h%i‘ﬂ%‘ﬁ%? {' S mgﬂﬂd&rfﬁ all such
nodi fi cations asr?wgﬁ%d ﬂlﬂm&m one skilled'in the art are
~intended to be iriclude WItF’lllnt e scopé o? + the follow ng clains.

5 a transparent transfer umt for estabhshmg a tmnsparent transfer to-
external nodes (TTEN) application between 'one of the external
nodes deﬁned by sard USSD and the mobrle station when said
second USSD handler determines that said USSD fails to

_correspond to an_y_of. said predetermined HLR applications.

10 11. A system according to Claim 10, wherein said switching center
further comprises a swrtchmg center processor for performing said predetermined
switching center applications defined by said USSD when said first USSD
handler determines that said USSD corresponds to said predetermined switching
center applications and satd HLR further compnses a HLR processor for

15 performmg said predetermmed HLR applications defmed by said USSD when
said second USSD handler determines that said USSD corresponds to said
predetermined HLR applications.

12. A system according to Clarm 10, wherem sard swrtchmg center
further compnses a visitor loeenon regrster '

20 13. A system aocbrding to Claim 10, wherein .said transparent transfer
unit acts as a main mterface when a plurality of the external nodes contain
services by developing a main menu of services.

_ “14. A system accordmg to Claim 13, wherein said transparent transfer
unit estabhshes a dialog between the mobile station and one of the external nodes



WD 96/ 20572 __

PCT/ SE95/ 01517 ' 1. A systemfor controlli l@?’ﬁ
si gnal | i ngv®86/20821 ext er nal nodes and a " “nobil e statioRCT ﬁﬁ?

an unstructured supplenmentary service data (USSD) handler for 5

anal yzing USSD in a honme | ocation register (HLR) to_determ ne

whet her said USSD corresponds to defined HLR applications;- an

a transparent transfer unit for establishing a trans’)m!m o]
external nodes (TTEN) application between one of t He !ma,"r ’f !m
nodes defined by said USSD and the nobile sgsati on wheh s&id 1(r

USSD handl er determines that said USSD fails to correspond to
any of said defined HLR applications. 2. A system according

:)(r)ogegisg]r 1f o\;\hper@ﬁn?r%v%%g Servi ceﬁw%ym% fwﬁé@s@a\rﬁe?;i d

USSD handl er dehessagesetherebetiween iuttil Si5Done exenmad node bp themobile statién fequests
defined HLR applicati ons,
termination, the mobile station and said transparent transfer unit remaining in

oommumeau_on after termination is requested.

5 15. A system according to Claim 10, wherein one of the external nodes
acts as a main interface when a plurality of external nodes contain services by
developing a main menu of services.

16. A system for controlling the signalling between external nodes and a
mobile station comprising:

10 an unstructured supplementary service data (USSD)handler for
analyzing USSD in 2 home location regi_ster (HLR); and

. interacting means for establishing a text based user interaction
' between the external nodes and the mobile station resporisive to
said USSD. '

15 17. A system according to Claim 16, .whcrein said interacting means
estabhshes saxd text based user mtexactlon when said USSD handler determines
that said USSD fails to correspond to predefined HLR applications.

18. A system according to Claim 16, wherein said interacting means
comprises a u'ansp'arent transfer unit for est_ablishing said text based user
20  interaction by a transparent transfer to external nodes (TTEN) application using
- USSD.



3. A systemaccording to Claim1, wherein said USSD is sent on a

si gnal | i RgooEeNI£! - 4. A system accordi ng per/SEMsisiz
wherein said one external node or the nobile station sends a nessage
to said transparent transfer unit to request 20 term nation of said TTEN
application 5. A systemaccording to Claim1l, wherein said

transparent n|t-.'. acts as a main interface when a plurality
of the exte mm mm"ln servi ces. D 96/ 20572
16

PCT/ SE95/ 01547 ¢ 13
6. A system accordr ng t0 CTar m 5, wherein said transparent transfer unit
est abl i shes a dial og between the nobile station and one of the external

one_ exter nal node ,”WAWZ&”%B\%E@‘?W%%&“M PR g,

nobi | e st ati ofhobild statiof ebﬁmfent transfer unit remaining i n
conmuni cation after term nat ifon is request ed.

an unstructured supplementary service data (USSD) handler for
analyzmgUSSDthhmanetworktodetennmewhethersatd _
5 USSD oonesponds to predetermined network applications; and

a transparent transfer unit for ttanst'erﬁng"iﬁand out of said
network to establish a dialog between the mobxle station and one of
the external nodes defined by said USSD when said USSD fatls to
correspond to any of said predetennmed network apphamons

10 20. A system acoordmg to Claim 19, wherein said transparent transfer
unit eslabhshes a transparent transfer to external nodes (TI‘EN) application which
transfers out of saxd network for mobile initiated USSD and transfers mto said
network for network 1mt1ated USSD

21. A system for controlling the s1gnalhng between extemal nodes and a
15  mobile station comprising:

a home lomtxon reglster (HLR) for sendmg an address of the
mobile stanon to one of the external nodes whxch uutxates '
unstructured supplementary sérvice data (USSD) for establishing a
dialog between the mobile station and said one external node; and

20 a transparent transfer unit selectively connected to a switching
center corresponding to the mobile station in response to said
" address for establishing a transparent transfer to external nodes



7. A systemaccording to Caim1, wherein one of the external nodes

acts as a nmain interface when a plurality of external nodes contain

servi ces. WO 96/20572 8. A systemaccording to C ai m 1PCKSEF#INIT he
external nodes conprise " message centers. 10 9. A system
according to Caim1, wherein the nobile station conprises

I nt egrated conputer notebook. - 10. A l'1ing |
the signalling between external nodes and a rl'mmmm m’ ’mﬂmr
ns

conpri si ng: a switching center for r éceicvi ng n
suppl ementary 15 service data (IESSD) fr'omthe nobile stati on
said switching center I ncluding a first USSD handl er for
determ ni ng whether said USSD : _ corresponds to predeterm ned
swi t chi ng center amﬁbatapphsauonm said one external mode and the-mobile

erform ng the application onding to said - USSD when
gai d fi rs'? USSD har?h P by, e’l"'ﬁ‘#ﬁ@g that said USSD 20 | cor r esponds
to one of said predeternmined sw.tching center : applications;

a honme |l ocation register (HLR) for receiving said USSD from sai d
swi tching center wh2. s’asyktémraecordmorﬁhdherl avhereinisaidaddress sent fiom

sa:dHLRxsaCCl'I‘I‘sxgnalhngsystemNo 7 address.

5 23. A method for controlhng the sxgnallmg between external nodes and a
mobxle station comprising the steps of:

(a) analyzing unstructured supplementary service data (USSD) by
an USSD handler in a home location regxster (HLR) to determine
whether said USSD corresponds to defined HLR applications; and

10 (b) establishing a transparent transfer to external nodes (TTEN)
| application between one of the external nodes defined by said
~ USSD and the mobile station by a transparent transfer unit when
said USSD handler determines that said USSD fails to correspond
to any of said defined HLR applications.

15 24. A method according to Claim 23, further comprising the step of
 delivering said USSD to a HLR processor for performing the services defined by
said USSD when said USSD handler determines at said step (a) that said USSD
corresponds to one of said defined HLR applications.

25. A method according to Claim 23, further comprising the step of
20  sending a message from said one external node or the mobile station to said
tz_'ansparent transfer unit to request termination of said TTEN application.



WO 96/:20572 '
- PCT/ SE9 USSD fails to corCHSEaISt7’o one of

said pr er m ned SWi tchl ng _ center appications,said home

| ocation register including a second o USSD handl er for

determ WSD corresponds to _ pr edet er mi ned HLR
appl i cat a transparent transfer unit for

establ i shin transfer to external nodes (TTEN)
applicati mﬂw - the external 18 nodes defined by said -
USSD and @ sﬁat fon when said second USSD handl er -
determ nes that said USSD fails to correspond to any of said

predeterm ned HLR ap I|c tions. fuqhu‘ @fFding to
d ai m 10, wher ei #6s é&tcel‘?‘m 23, ur tt'ﬂﬁp co;rprl g\eg swi t chi ng

center proc mEﬁlr %kpluﬂi £ trahsferinnit whenavplunhtytgf center
applicati on?ﬁo@zgém%ed sal USgD when Sai d first USSD handl er

~determ nes tlie?éxtemﬂnhﬂiﬁlhonm supigesis to said predeternined switching
center applications and said HLR further conprises a HLR processor for 15
perform ng said predetermined HLR applications defined by said USSD when

sai d second USSD ﬂl Wswtdgmm ggl mﬁﬁsﬁonapnmgﬂmnps of:sai d

predet ermi ned HLR appl 1 cations.
s ' establtstnngadlalog by said transparent transfer umtbetweenﬂte _

mobtle station and one of the external nodes contammg services;

-relaymg messages between the mobile station and said one external
node unnl said one extemal node or the mobﬂe station requests

termination; and
10 maintaining communication between the mobile station and said

. transparent transfer unit after termination is requested.

28. A method aocordmg to Claim 23, further oompnsmg the step of
providing a main interface by one of the external nodes when a plurality of

external nodes contain services.

15 29. A method for controlling the slgnalhng between extemal nodes and a
mobtle station comprising the steps of:

(a) receiving unstructure_d supplementary service data (USSD) at a
switching oenter from the mobile station;

(b) determining whether said USSD corresponds to predetermined
20 " switching center applications by a first USSD handler included in
said switching center;



12. A system according to daim 10, wherein said swtching- center

further conpri‘'ses a visitor location register. 20 %%
accor di ngWoP6e2p32m 10, wherein said transparent transfer PCTS t

~anmain interface when a plurality of the external nodes contain

services by devel oping a nmain menu of services.

according to Caim 13, wherein said transparent tr'a
est abl i shes a di al og between the nobile station and

o3 et vee Wmmmmww

nodes

WO 96/ 2

PCT/ SE95/ 01517

containing services as selected fromsaid main nenu of services and reI ays
nmessages therebetween until said one external node or the nobile station

requests
transfer

te
unit renm

request ed. 5
of the external

ext er nal

nodes con

10

19

ﬁ&fdrﬁlih thecapplitition correspandingtd said WSSDhwhgar ent

ystem
cts as

ystem

i n| n tUﬁgD mww%gg@t er m nat nr;;sn one
ﬁ?gf@w%w@ﬁ&mwmn a plurality of

(d) receiving said USSD at a home location register (HLR) from

said switching center when said first USSD handler determines that
said USSD fails to correspond to one of said predetermined |
switching center applications;

(¢) determining whether said USSD corresponds to predetgnnined
HLR applications by a second USSD handler included in said -
HLR; and '

® estabhsiung a u'ansparent transfer to external nodes ('I'I'EN)
application between one of the external nodes defined by said

_USSD and the mobile station by a transparent transfer unit when

15

said second USSD handler determines that said USSD fails to
correspond to any of said predetermmed HLR applications.

30. A method according to Claim 29, further comprising the steps of:

performing said predetermined switching center applications

~ defined by said USSD when said first USSD handler determines

20

that said USSD corresponds to said predetermined switching center
applications; and

performing said predetermined HLR applications defined by said
USSD when said second USSD handler determines that said USSD
corresponds to said predetermined HLR applications.



devel oping a main nmenu of services. 16. A system for
control | gwhgeddiRys1 9nal | i ng between external nodes and a  pryspddRisire
station conprising: 10 an unstructured suppl enentary service
data (USSD)handl er for anal yzing USSD in a hone | ocation
regi ster (HLR); o I nteracting neans for establishing a
t ext bas user i w ' . between the external nodes and
ve to

n i
the nobi | “\m\\m““&\w . sai d USSD. 15
17. A sysf\e\ rarnigsto*Clairm 16, whergg n said interacting neans

est abl i shes *safd text based user interaction when said USSD handl er ' |
det er m nes that said USSD fails to correspond to predefined HLR

appl i cations. _ : - Sarthed! : I wher ei n |
said interacting %aﬁsmﬁ %@m&@@@?ansparﬁﬁ%%ﬂ u%fl.t for -
est abl i shi ngprogiding & niai btexfaceswhien’d plurality afithe exiemnal nodes eomainrservicesnsf er
to external nodes_ (TTEN) applicat |tgg “usjn ' - USSD. - WO 96/ 20572

PCT/ SE95/ 015 developing a main mea of the services. | |

32. A method according to Claim 31, further comprising the steps of:

5  selecting from said main menu of semces to wtabhsh a dialog by said
transparent transfer unit between the mobile station and one of the external nodes
containing services as selected; |

relaying méss_'age_s between the mobile station and said one external node
until said one external node or the mobile station requests tern_\ination; and

10 B - maintaining communication between the mobile station and said
transparent transfer unit when termination is requested.

"33, A method ._accordix.lg to Claim 29, further _compriéing the step of
providing a main interface by one of the external nodes when a plurality of
external nodes contain services by developing a main menu of services.

15 - 34. A method for controlling the signalling between external nodes and a

mobile station comprising:

@ analyzing unStruﬁmred supplementary servxce data (USSD) by a
USSD handler in a home location register (HLR); and

() _estai:lishing a text based user interaction between the external
20  nodes and the mobile station responsive to analyzing said USSD at
said step(a). ' '



16 ~19. A systemfor controlling the signalling between

external nodes and a nobi | e station conpri sing: - an
unst ruct uMB@9€2MP2 enent ary servi ce data (USSD) handl.er for PCI/SESS01517

anal yzing USSD within a network to determ ne whether said 5 USSD
corresponds to predeterm ned network applications; and a

transparent transfer unit for transferring in and—out of said
network to establish a dialog between the nobile station and one

the external nodes defined by said USSD when sai dlwﬁmuﬂﬂu ”I'H”m
correspond to any of said predetermned n bwork ‘a

20. A system according to Caim19, wherein said transparen t°r ansf er

unit establishes a transparent transfer to external nodes (TTEN)
appl i cation vvhlch 35 Am&hodﬂmr&npmﬁhms%dvmmmwshﬁtiated

USSD and trans ntq said ne work LN ti SD.

21. A system MM@WQ‘? SU%@P a\esﬁ?g and a 15
mobi | e stati ogsSPIRils %B&ref]pondto redeﬁnedmhﬁﬂhheﬁﬁ“on register (HLR)
for sending an address of t P

-

36. A method according to Claim %, wherein said sep (b) establishes
5  said text based user interaction by a transparent transfer to external nodes
(TTEN) application using USSD in a transparent transfer unit.

37. A method for controlling the signalling between external nodes and
a mobile station comprising the steps of:

(2) sending an address of the mobﬁe station a home location
10 register (HLR) to' one of the external nodes which initiates
| unstructured supplementary service data (USSD) for establishing a
~ dialog between the mobile station and said one external node;

(b) selectively connecting a transparent transfer unit to a switching
_ center corresponding to the mobile station in response to said
) 15 address; and

(c) establishing a transparent transfer to external nodes (TTEN)
application between said one external node and the mobile station by said
USSD.

38. A method according to Claim 37, wherein said address sent from
20 -  said HLR at said step (a) is a CCITT signalling system No. 7 address.

* 39. A method for controlling the signalling between external nodes and
a mobile station comprising the steps of:



mobil e station to one of the external nodes which initiates

unstruc %&'m%} pl enentary service data (USSD) for establ IS 51-,
di al og tbdg ween the nobile station and said one external )P?? an

a transparent transfer unit selectively connected to a switching
centerW—me mobil e station in response to said

addres restablishi ni a transparent transfer to external nodes WO
96/ 2C157

cerr eI A 1 17

(TTEN) applicati ofl bttween sai d one external node and the robile
station by said USSD. 22. A system according to Caim 21,

TS 82 00 Gl 58D it Rl § i Rt A L 00,11

between ext ernal RAYES cfispbnds to preBRBimhified haWofl apPTBAbAS; Mt he Steps of |

(b) transferring in and out of said network o establish a dialog
o betweulmemobﬂestauonandoneoftheexmmalnodsdeﬁned
5 . bysmdUSSthmmdUSSDfmlstoeormpondtoanyofmd

predetermined network appl_xcanons

40. A method according to Claim 39, wherein said step (b) establishes a
transparent transfer to external nodes (TTEN) appliﬁﬁon which transfers out of
said network for mobile initiated USSD and transfers into said network for

10  network initiated USSD.



(a) analyzing unstructured supplenmentary service data (USSD) by

an USSD handl er in"a home |location register (HLR) to deterq%ﬂ%mm 17
whet her swob68SD corresponds to defined HLR applications; SHL
(b) establishing a transparent trans{ to external nodes (TTEN)
application between one of the external nodes defined by said

USSD and the nobile station by a transparent transfer unit when

said USSD handl er determines that said USSD fails to correspond

to any of said defined HLR applications. 15 24. A net hod
according to Caim23, further cehprising ghe step of delivering said
USSD to a HLR processor for perf@rmng th@services defined by sai d
USSD when said USSD handl er detergr nes at gaid step (a) that said USSD -
corresponds to one of said d@i pgRi cati ons. 25. A
met hod according to Clain123§$fur her c ising the step of 20 sending a
nmessage from said one extern e or t nobi l e station to said _
transparent transfer unit yor t terpijnati {n of said TTEN application.
WD 96/ 20572
PCT/ SE95/ 01517
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26. A method according to Caim 23, further conprising the step of
providing a mdin interface by said transparent transfer unipojRe
plurality WP96/20572t he external nodes contain services. S/oS17 27.
met hod according to Caim 26, furtheg/&onprisi.ng the steps of:
establishing a dialog by said transparent transfer unit between the
nobi | e station and one of the external nodes containing services;
rel ayi ng nessages between the nobile station and said one external
node until said one external node or the nobile station requests

-

term nation; and 10 mai nt ai ni ng conmuni cati on between
the nobile station and said : . transparent transfer unit
after term nation is requested. . F[g 2 28. A nmethod according to
Claim23, furter conprising the step of providing a main interface by
one of the external nodes when a plurality of - external nodes contain
servi ces. 15 29. A method for controlling the signalling
bet ween external nodes and a nmobi I§f4 st ati on conprising the steps of:
EATERNAL TRANSPARENT |
HooE: 1 _ TRANSFER UNIT 130
\ :
1804
HLR 120
EXTERNAL B USSD-HANOLER | H—122
NODE 2
S
180) o o 102
' YSSO-HANOLER 112
EXTERNAL | ’ | NSC/VLR 110
NODOE n
’ «
180, 100—=
NS

—170




(a) receiving unstructured supplenentary service data (USSD) at a

switching center ffomthe nobile station; (b) determ ning
whet her sw@i9g#98R corresponds to predeterm ned 20 P@@E’c"ﬁ?@g’
center applications by a first USSDﬁgndl er included in sai d
swi tching center; WD 96/ 20572 _
PCT/ SE95/ 01517 (c) performng the application
correspondng to said (SSEMREn }Si said first USSD handl er
‘determ nes that said USSP=gorT®sponds to FI‘ ne of said -
predeterm ned switching cefter applications; g . (d) receiving
sai d USSD at home ' pester (He§P from>5 : said swi tching
center when sié L rbs@??ﬁffﬁ)@ﬁﬁé”& detdrm nes that sai d USSD
fails to correspond to onegof said predeterm ned swi t chi ng
center applications; - - :
PERFORN
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Stz BY As? ACTION
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)
540
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S70
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|
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~(e) determ ning whet her said USSD corresponds to predeterm ned

HLR applications by a second USSD handl er included in said
HLR, and WO 96/20572 (f) establishing a transparent tran%&é’?n%stl)m“e’gternal
nodes (TTEN) applicatigp between.one of the external nodes
defined by said USSD and the nobile station by a transparent
transfer unit when sai d second USSD handl er determ nes that
said USSD fails to 15 correspond to any of said predeterm ned HLR
appl i cations. 30. A nethod according to Claim?29, further
conprising the steps of: perform ng said predeterm ned
switching center applications » deji ned by 'said USSD when said
first USSD handl er determ nes Fl . t said USSD corresponds to
said predeterm ned sw tcm 2 center appl Imgél ons; and
perform ng said predeter d HLR appl i cations defined sai d
USSD when sai d second USSD, handl er determ nes that_sai
corresponds to said eter m ned JHLR appl i cati gns. WO 96} 20572
WODE 1 NODE 2
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20
the step of

ext er nal WO®6R0STdnt ai n servi ces

servi ces.

conprising the steps of:

services to
bet ween t he

31. A method according to Claim29, further conprising
providing a nmain interface when a plurall
by devel oping a nain&%éﬁ@£ﬂ$ﬂ$%e
32. A nethg?saccording to Caim31l, further

5 selecting fromsaid mai n nenu of
establish a dialog by said transparent transfer unit
nobi |l e station and one of the external nodes cont ai ni ng

servi ces as
stati on and
t he nobil e

conmuni cat i
transfer uni

according to {8)4i\m 29,. further conprisi
mai n interface

ext er nal

34. A nethod for -contr

Sel ect ed, relayl ng nessages between the nobile

SEWALAML external nodq FXTFRMMEt il said one external node or

5t i eqfiests Yer'n fat nd 10 ~mai nt ai ni ng
bn bet ween {he nobile qtation and Jsaid t ranspar ent
ermnation is reque 33. A nethod

=i
d80he step of provi ding a

y he e odes when a plurality of
nodes contain L.CEs by devel oping a main nmenu of serv'ﬁes.

Aﬁfl he signalling between external nod g and a
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nmobi | e station, conpri sing: (a) anal yzing unstructured

suppl eneng ar vi ce data (USSD) by a USSD h ' hone
| ocation o (HLR); and (b) establishi 934?Fﬂgased
user interaction between the exterrffl6 20 - nodes and the nobile
station responsive to analyzing said USSD at said step (a).
WD 96/ 20572 :

PCT/ SE95/ 01517 35. A nethod according to C aim 34,
wherein said step (b) establishes .Said_text based user interaction
when sai d USSD handl er determ nes thq;ﬁg._d USSD fails to correspond

to predefined HLR applications. 36. A nethod according to
Claim 34, wherein said step (b) establishes 5 sai d text based user
interaction by a transparent transfer to external nodes (TTEN)
application using USSD in a transparent transfer unit.
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37. A nethod for controlling the signall
a nobile station:conprising the steps of

bi | e st atyopib RRiFRUALPREHERITORGANIZATION
Inerpptionalffugeay

address of t

to

one of th ernal nodes which

xt er nal

Ao 2SN

unstructured

supp! eITERNATIONAN APPLRIATION PEBDISHED UNBER IMHESPATENT:COOPERATION TREATY: (RE)

bet-w&x,n 1 pre—statTop—and saijd_oyie _exter nal

sel|& MMW tt anspar dng_ { #Rfuateraptio Eﬁ\r'fq’?‘f'gé"aNWtchl ngwo 9M572
certerHMQr'léMpmm ng to the nobil 4 At af@%wm&g&m.sal d kuy 1996 (04.07.96)
address; and (c) dstablishing a transparent—transfer to——
o L RS e b, o fcTmgo R 6 B EER S T8 26 B3,
A nmhndnammdh@gaﬁ.o Chmeeanﬁa,lmhenmsn sai dKe.oKe, dPs KB.KZ. LKy BRnLSOLT, L¥aL¥, MD,
HLR at said step (a) is a COTT signallfng s Ngi% MK Pz'%rzko RU, SD.
39. for controlling the signal]ing ‘rLs 230 %ﬁpﬁﬁ‘ tent (AT,
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- A system and method is provided for controlling EXTERNAL S
the signalling between the subscriber of a mobile station NDE 1 —t4 m’:%%’, ~130
and an external service node such as a message center. -
The control of the signalling is carried out by using \
unstructured supplementary service data (USSD) which 0
is analyzed by a USSD handler of a home location MR L—120
register which invokes a transparent transfer to external .
service node (TTEN) application when the USSD does not ENTERNAL USSD-HANOLER 11122
correspond to & service defined within the home location HODE 2
register. The TTEN application establishes a dialog with
the subscriber of the mobile station and the desired external \
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WO 96/ 20572 . |

PCT/ SE95/ 01517 = 22 (a) analy2|ng USSD WAthIhva hetwork to
det erm ne whether said : - USSD corresponds to predetermn ned

net wor k applications; and ~ (b) “transferring in and out of said
network to establish a dialog S bet ween the nobil e station and
“one of the external nodes: defined 5 by said USSD when sai d USSD
fails to correspond to any of said - predet erm ned network .

appl i cations. 40. A method according to Cl aim 39, wherein
said step (b) establishes a - transparent transfer to external nodes
(TTEN) application which transfers out of - said network for nobile

initiated USSD and transfers |nto said network for 10 network initiated
USSD. : : :
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