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UNSTRUCTURED SUPPLEMENTARY SERVICE
DATA FROM A HOME LOCATION REGISTER
TO AN EXTERNAL NODE
BACKGROUND
The present invention is directed to a system and method for eontrollmg
the signalling in a global system for mobﬂe eommummuon (GSM) pubhc land

mobile network (PLMN) between a mobile stauon or a subscriber and an

external node by using unstructured supplementary service data (USSD). The
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 extemal nodes
('I'I'EN) apphcatton by usmg USSD. _

Figure 1 generally illustrates a GSM network havmg base stanon
controllers BSC, 30, eonnected 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 ti1e network is illustrated as a
honeycomb structure with each hexagon representing one of the cells C, 60,.

The GSM network also includes a mobile services sthchmg center MSC having

- a visitor loeauon reglster VLR and a home location register HLR 20.

Furthermore, external nodes 1, 2 . n are shown as eommummtmg with the
HLR 20. The external 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
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-
mterface or base station system application part (BSSAP) and the interface 2 isa
mobile application part (MAP) which is a signalling protocol used for roaming
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and handover signalling in GSM. A subscribing MS 70 is illustrated in Figure 1
which belongs to the HLR 20 in a home network where permanent subscriber
data is stored The extemal nodes l 2,...1n eommumeate wrth the HLR 20 by
an interface 4. Thernterfaee4eorresponds toamodrﬁedMAP which is.
modified for secunty and 1denuﬁeatron purposes. .

The basic operation of the GSM network is well-known and wxll be
generally drscussed for background purposes When the MS 70 is registered in
the MSC/VLR 10 as a new vrsrtor the HLR 20 correspondmg to the MS 70
sends a copy of the relevant subscnber data to the MSC/VLR 10. The data is
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 usrng a CCITI‘ srgnallmg

'system No. 7 address The proeedures for sending the data are described in the

MAP specrﬁed in GSM Recommendatrorl 09.02 which is hereby incorporated by
reference. The data structure in the MAP includes supplementary service (SS)-
codes with specrfied user interaction procedures which are data types identifying
supplementary sexvrees Essentrally 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 servrces wrthout deﬁned user interaction
procedures, such as fax mail and voice maxl are offered to MS subscribers. In

order to perform a user mteracuon wrth 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 srgnallmg from the MS and synthesized speeeh from the message service.
For example, this mteracnon is usually performed by a computer 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 lrsten to information that
may not be necessary, this p_rocedure is complicated and not user-fnendly. Since
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the MS is switched between listening and keying positions, the "dialog" with the
message service is cumbersome. Furthermore, the MS is busy when the

subscriber is accessing the service and a voice channel i xs occupied for the

duration of the service as a result. | _
A mechanism for allowing text-based user interaction between the GSM

" PLMN appheauons and the MS i in a transparent way through the network is

USSD. USSD may be initiated both by the GSM network and the MS
subscriber. In network initiated USSD, the GSM network may either request
ioformation- from the MS or text strings may be simply sent to the MS where
only an 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 dlalog may be established.

A further descnpuon of USSD follows with respect to a service code
(SC).. The SC is genexated 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 corresponding operations when
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 slgnalhng 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,
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
implerhented in the MSC/VLR or the HLR which can lead to cumbersome or
complicated solutions at high costs.
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~ Asaresult, USSD only allows text-based user interaction between the
GSM PLMN apphmuons and the MS, but does not allow text-based user
mteracuon between external nodes and the MS in the oonventlonal GSM
network. Thereby, a voice channel must be oecupred for the duration of the
servwetoestabhshadtalogbetweenﬂleMSandthedesuedextemalnodesothat
it is not posslble to talk ona mobrle telephone whrle stmultaneously aecssmg an
external servrce For ordmary mobrle telephones, thxs is usually not a
disadvantage. However, for mobtle statxons thh extemal speakers and
nucrophones or mobtle statlons mtegrated in notebook oomputers, the ablhty to
talk whtle accessing. mformauon servxoes at the same ume over the ‘mobile station
is very desxrable _ - _.
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
external service node by the use. of unstructured supplementary service data.

_ Another obJect of the present mvennon is to provide a system and method
which mvokes a uansparent 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

. service node.

Another object of the present mvenuon is to prowde text based user

'mteracuon between external semces and a mobile statlon ora subscriber.

The objects of the present mvenuon are fulfilled by provxdmg a system
for controlling the signalling between external nodes and a mobxle station
comprising an unstructured supplementary semce data (USSD) handier for
analyzing USSD ina home lomuon regrster (HLR) to deterrmne whether sard
USSD corresponds to defined HLR apphmnons and a transparent transfer unit
('I'I'U) for estabhshmg a transparent transfer to extemal nodes (I'I'EN)
applmt:on between one of the external nodes defined by szud USSD and the
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mobile station when said HLR handler determines that said USSD fails to
correspond to any of said defined HLR apphcauons _

The objects of the prsent invention are also fulfilled by providing a
system for controlling the signalling between external nodes and a mobile station

" comprising a home location register (HLR) handler for analyzing unstmctured

supplementary service data (USSD) and interacting means for establishing a text
based user interaction between the external nodes and the mobile station
responsive to said USSD. |

The systeni and mcihod of the present invention provide a text-based user
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 nodes by unstructured supplementary service data, Thereby, a signalling
channel is used to communia_fe between the HLR and the external nodes so that
the subscriber is not busy while accessmg services at the external nodes and the
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,
since various changes and modiﬁmtiqﬁs within the spirit and scope of the
invention will become apparent to those skilled in the art from this detailed

_description.

| F DESCRIPTION OF THE DRAWIN
The present inventioh will become more fully understood from the
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;
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Figure 2 ﬂlustmtes a GSM network for an embodrment of the present
invention; o
| Figure 3 ﬂlustrates a flow chart for an embodunent of the present
invention; _ . _
_ Fxgure 4 xllustrates an embodunent of the present mvennon wluch uses the

_mammenufeature

Figure 5 rllustrates another embodiment of the present invention where the
HLR and an external node effecuvely perform the 'I'I'EN apphamon,
_ Figure 6 illustrates a flow chart for an embodlment of the present
mventron where the TI'EN apphcatron is performed for network initiated USSD;

Figure 7 illustrates an ernbodiment of the present invention where the
HLR functions as a directory for network initiated USSD.

An embodiment of the present invention wxll be described with reference
to Figure 2. A subscnbmg MS 170 eommumcates 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 desctibed i in Figure 1 and a further description of these

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 mterface 2in Frgure 1. The HLR 120
includes a USSD handler 122. A transparent transfer (TI'U) 130 is connected to
the HLR 120. The 'I'I'U 130 selecuvely commumcates with a plurality of
external nodes 1, 2, ... n 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. :
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A description of the system illustrated in Figure 2 will be described with

reference to the flow chart of Figure 3. At step S10, an SC is generated by the

MS 170. At step 812, the MS __170 determinec'whether the SC is recognized. If
the SC is recognized, the corresponding applications are performed at step S14
before the procedure ends at step $200. If the SC is not recognized -by the MS

170 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 analyzes the SC sent. If the
SC is recognized by the USSD handler 112 at step S30, the applications

corresponding to this SC are performed at step S40 and then the procedure ends

at step S200. If the SC is not recognized by the USSD handler 112 at step S30,
the SC is sent to the HLR 120 over a conventional communication Iink 102 at

step S50. | , ” |
At step S60, the USSD handler 122 of the HLR 120 analyzes the USSD
to determine whether a corresponding application is defined within the HLR 120,

If the USSD is recognized as being directed to an application defined within the

HLR 120, the actions corresponding to the USSD will be pérformed at step S70
before the procedure ends at step S200. However, if the USSD is not recognizeﬁ
as being directed to a service defined within the HLR 120 at step S60, the USSD
is sent to the TTU 130 which initiates e USSD application referred to asa
"transpaxeht transfer to external service nodes” ('I'I'EN) application at step 65.
Next in the TTEN application, the USSD is compared with a predefined st in

the TTU 130 to determine which of the external nodes 1, ... n should be

accessed at step S80. At step S90, the TTEN application performed by the TTU
130 establishes a dialog_Between the MS 170 and the desired external node as
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
$100, the TTU 130 deiermines whether the dialog termination message has been
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received. If the dxalog termmauon ‘message has been received by the TTU 130,
the proeedure ends at step S200 However, if the dralog tennmauon message has
not been received by the 'I'I'U 130 this dtalog remams and the TTU 130
eonnnues to supervxse the dialog to determme whether the dtalog tertmnatton
messagehasbemreeervedatstepSlOO

The present embodrmentrsduectedtotheeasewherethesemm
externaltothePLMNarealllocated ononeextemalservrce nodeso*thatthe
established TTEN appheanon needs only to relay all of the USSD between the
one external semce node and the MS 170 The extemal service node where the
apphcatton resides is recponsrble for all srgnallmg towards the MS 170 while
either the external servree node or the MS 170 is responstble for the termination
of the dlalog established for the appheanon When the MS 170 initiates a USSD
which is detertmned by the TTU 130 to invoke the TTEN apphcanon, the HLR
120 sends subscnber 1dent1ﬁennon together with the USSD towards the desired

-extemal node, usmg a modrﬁed MAP protocol. The MAP protocol being
_ modxﬁed for security and 1dent1ficatton purposes. '

Although the embodrment dxscussed with reference to Figure 3 is directed
to the case where the subscnber services are all located i in one external node so
that the TTEN appheanon needs to only relay all of the USSD between the
desired external node and the MS 170 the system ﬂlustrated in Figure 2 is also
able to handle several extemal nodes on a subscnber number series basis. When
several extemal nodes each contam various servrces, the TTU 130 acts as a main

interface towards the MS 170 by producmg an mterface where the subscriber of

the MS 170 may choose from dtfferent services on a main menu. Frgure 4

| dlustrates 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 subscnber of the MS 170 to select by the keyboard 174 between
the external node 1 correspondmg to a voice mail service and the extemal node 2 |
corresponding to a fax matl servrce 1n this example
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The TTU 130 sets up a dialog to the correspondihg external node for each
of the choices dxsplayed on the main menu dxsplay 172 After settmg up the
dialog to the desired external node the TTU 130 is passlve and only relays
messages between the dem'ed external node and the MS 170. When either the

' demedextemalservxeenodeorﬂ!eMS l70requeststhattheeonnecuonbe
terminated, the TTU 130 cuts the connection to the external service node, but

remains in contact with the MS 170 by offering other services until the MS 170
requests that this connet:tiod ‘to the TTU 130 be terminated. As a result, all
interaction between the subscnber of the MS 170 and the external semces can be
performed by using menus where choices are made by simple keying operations -
on the keyboard 174 using text based menus so that all message semces may be
accessed by sending one SC. This reduces the time necessary for accessing a
service and makes it easxer for the MS 170 to determine the status of the
services. '

| “Also, a sxgnalhng channel instead of a trafﬁc channel is used to access the

Iextemal 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 pqssibie to talk' ona mobil_e'telephone while simultaneously accessing a
service. This is extremely advantageous for mobile stations having external
spedkers and mictephenes 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 Figure 5 where the HLR 120 essentially functions as a

""stdpi'd" 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
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mterfaee IOSandthenthemammterfaeebetweentheextemalnodelandthe

_extemalnodesZ, .- ntsprovxdedanmterface106

A still further embodtment of the present mventton is xllusuated in Figure 6
for network uutlated USSD In network initiated USSD the HLR 120 functions
ettherasadxrectory toobtamtheloentxonoftheMS l700rasanelement which
sets upa dtalog to the MSC/VLR 110 and the MS 170 (effecttvely a reverse
operanon of mobxle initiated USSD). The I-ILR 120 also authorizes the external
nodes before allowmg USSD .vngnallmg to the MS 170. The flow chart of Figure
6 ﬂlusu'ates sendmg the US’SD along wnh the xdentIty of the desired MS from
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,
the TTU 130 establxshes a TTEN apphcatton at step S340 to the desired MS. At
step S350, the USSD is sent to the MS 170 via the MSC/VLR 110. The TTU

130 determines at step $360 whether a d:alog termination m_essag_e has been

received from either the sendin_g ttode or the desired MS. If the dialog
termination niessage has been received by the TTU 130, the procedure ends at

'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 contmues to supemse the dlalog to determine whether the
dtalog tenmnatton message has been received at step S400.

An example wher_e the HLR 120 functions as a directory is illustrated in
Figure 7. W_hen the USSD is_ihiﬁated at an external n_ode 1?, for'example, the
address for the MS 170 is obtained from the HLR 120. The HLR 120 is
basmlly ftmctlomng as a dtrectory, whxch generates a CCI'I'I‘ signalling system
No. 7 address for example, in this embodxment The USSD and the address are

.then sent to the MSC/VLR 110 correspondmg to the MS 170 via the TTU 130.
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In this embodiment, the TTU 130 becomes selectively connected between the
external node 1 and the MSC/VLR 110 with interfaces 108 and 109 in response
to the address obtained from the HLR 120. By obtammg the CCITT signalling
system No. 7 address from the HLR 120, it is possnble to direct USSD to the
MSC/VLR 110 corresponding to the MS 170. As a result, the TTEN application '
for network initiated USSD is performed by the TTU 130 through the MSC/VLR
110, and not through the HLR 120 as in the previous embodiments directed to
mobile initiated USSD. | | |

. The-invention bemg 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 modifications as would be
obvious to one skilled in the art are intended to be included within the scope of
the following claims. |
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CLAIMS:

mobﬂe

1 A system foroontrolhng the srgnalhng between external nodes and-a
station eompnsmg -

an unstruetured supplementary semoe data (USSD) handler for = — ]

analyzmg USSD in a home location reglster (HLR) to detenmne
whether smd USSD corresponds 1o defined HLR appheatxons*and

a transparent transfer unit for establishing a transparent transfer to

10

external nodes (’I'I'EN) apphcatton between one of the extemar
nodes deﬁned by said USSD and the mobrle station when said
USSD handler determines that said USSD fails to correspond to
any of said defined HLR applications. R

2. A system according to Claim 1, wherein said USSD handler delivers

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.
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6. A system accordmg to Clmm 5, wherein said transparent transfer unit
estabhshes a dialog between the mobxle station and one of the external nodes
containing services and relays messages therebetween until said one external node
or the mobile station requests termination, the mobile station and said transparent
transfer unit remaining in communication after termination is requested.

7. A system aceording to Claim 1, wherein one of the external nodes
acts as a main interface when a plurality of external nodes contain services.

8. A system.a'ccording to Claim 1, wherein the external nodes comprise
message centers.

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 supplerhentary
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
eorrespohds to one of said ptfedetérmined switching center
applications; '

* a home location register (HLR) for receiving said USSD from said
switching center when said first USSD handler determines that said
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USSD fails to correspond to one of said predetermmed switching
center appheatlons, said home locatxon regrster mcludmg a second
USSD handler for determining whether said USSD corresponds to

predetemuned HLR appheatrons, and

a transparent tﬁnsfer unit for estabhshmg a tmnsparent transfer to
external nodes ('I'I'EN) apphcauon between one of the external
nodes deﬁned by sard USSD and the moblle station when said
second USSD handler determines that said USSD fails to
.correspond to any of said predetermined HLR applications.

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 said HLR further comprises a2 HLR processor for
oex"forming said predetermined HLR applications deﬁl.let:i'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 sa1d swrtchmg center
further compnses a visitor loeanon regrster '

13. A system aooording 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 aocordmg to Claim 13, wherein said transparent transfer

unit estabhshes a dialog between the mobile station and one of the external nodes
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containing services as selected from said main menu of services and relays
messages therebetween until said one external node or the mobile station requests
termination, the mobile station and said transparent transfer unit remaining in
communication after termination is requested.

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:

an unstructured s_upplerhentary service data (USSD)handler for
analyzing USSD in a home location register (HLR); and

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

17. A system according to Claim _16,.wherein said interacting means
establishes said text based user interaction 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
interaction by a transparent transfer to external nodes (TTEN) application using
USSD.
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19. A system for controlling the sxgnalhng between external nodes and a
mobﬂe statton compnsmg

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

a transparent transfer unit for ttanst'erri'ng"in”and 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 predetermmed network apphtauons

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

21. A system for controlling the stgnalhng 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
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(TTEN) apphenuon between said one extemal node and the mobile
station by said USSD.

22. A system according to Claim 21, wherem said address sent from
sa:dHLRxsaCCl'I‘I‘sxgnalhng system No. 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 register (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.
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- 26. AmeﬂtodaeoordmgtoClant furthercompnstngthestepof
prov1dmg a main mterfaoe by said transparent transfer unit when a plurality of
the external nodes contain services. -

27. A method according to Claim 26, further comprising the steps of:

s ' estabhstnngadtalog by said transparent transfer umtbetweenthe _
mobtle station and one of the external nodes eontamtng services;

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

- 10 | matntatmng communication between the mobile station and said
- transparent transfer unit after termination is requested.

28. A method aoeordmg to Claim 23, further eompnsmg 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
mobﬂe station comprising the steps of:

(a) receiving unstructure_d supplementary service datn (USSD) at a
switching eenter 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;
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_ (c) performmg the application correepondmg to said USSD when

10

15

said first USSD handler determines that said USSD corresponds to
one of said predetemuned swrtchmg center applm,uons, '

(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 predetermined
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

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

perforrmng sard predetemnned HLR apphmuons defined by said

" USSD when said second USSD handler determines that said USSD

corresponds to said predetermined HLR apphamons.



WO 96120572 | PCT/SESS/01517

.\\t\\\\gx\\\\g\\\i\\\\\!\\‘\!‘ -

10

15

31. A method aeeordmg to Claim 29, further comprising the step of
provxdmg a main mterface when a plurahty of the extemal nodes contain services
bydevelopxngammnmmuofﬂ\esetvwes

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

selecﬂngfromsaxdmammenuofsemeestoestabhshadtalogbysmd
transparent transfer unit between the mobile station and one of the external nodes
containing services as selected; |

relaymg messages between the mobtle stauon and said one external node
until said one external node or the mobile station requests termmauon, and

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

"33. A method aceordmg to Claim 29 further eompnsmg the step of
provxdmg a main mterface by one of the external nodes when a plurality of
external nodes contain services by developing a main menu of services.

34. A method for controlling the signalling between extemal nodes and a
mobile station comprising:

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

() estat:hshmg a text based user interaction between the external
" nodes and the mobile station responsive to analyzmg smd USSD at

said step @."
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'35. A method according to Claim 34, wherein said step (b) establishes
said text based user interaction when said USSD handler determines that said
USSD fails to correspond to predefined HLR applications.

36. A method according to Claim 34, wherein said step (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:

(a) sending an address of the mobﬁe station a home location
10 register (HILR) 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:
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(@) analyzmg USSD within a network to determme whether said
USSD corresponds to predetenmned network appl ..anons, and

(b)transfemngmmdoutofsaidnetworktomablishadialog
o betweulmemobﬂestauonandoneoftheexmmalnodsdeﬁned
5 . bysmdUSSthmmdUSSDfmlstoeormpondtoanyofmd

predetermined network applications.

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. .




