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configuration of an intelligent network service over a user interface
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generating audible prompts, such as "dial time as hours, minutes and press
hash key” or "dial telephone number and press hash key”. A problem in this
technique is, for example, that the radio connection has to be allocated to the

25 entire configuration time of the service.

BRIEF DESCRIPTION OF THE INVENTION

An object of the invention is thus to provide 2 method and equip-

ment implementing the method so as to solve the above problems. The ob-

" jects of the invention are achieved by a method and equipment, which are

30 characterized by what is stated in the independent claims. The preferred em-
bodiments of the invention are disclosed in the dependent claims.

The invention is on one hand based on the idea of loading a mobile
telephone with a configuration routine, or at least a part of the configuration
routine, of the intelligent network service in question. A particularly advanta-

35 geous mechanism for executing the configuration routine is the extension of



2 nobil e station functionality known as a Mbile station EXecution
Envi r onnment (MEXE), defined in recomrendation ETSI (European

Tel ecommuni Q&5 49243314 Standard Institute) 02.57. In respect @CTIHI®™W09205. °
invention it is essential that the t el ephone conpri ses an MEXE-type
extension layer, i.e. a software execution 5 environment which includes
I nterfaces towards both the user interface2and the radi o devi ces of
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network service or the mobile station may activate configuration independ-
25 ently, in response to location update or time, for example.

Before the configuration message the mobile station may transmit a
configuration information inquiry so as to load the current configuration infor-
mation from the network. The configuration routine can be entirely installed in
the mobile station (in the MEXE extension layer) when the intelligent network

30 _ service is subscribed to from an operator or a service provider, i.e. before the
configuration of the intelligent network service. Alternatively, the configuration
routine can be installed in the mobile station only partly (or not at all) before
the transmission of the configuration message, and the network transmits the
configuration routine, or at least the missing parts of the routine, as a response

35 to a configuration information inquiry. The configuration routine can be loaded
by using any circuit-switched or packet-switched connection or a data mes-




by using any circuit-switched or packet-sw tched connection or a data nes-
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If the configuration routine is installed in the mobile station before
25 the transmission of the configuration message, the user can activate the con-
figuration routine over the user interface of the mobile station and the configu-
ration routine commands the mobile station to transmit the configuration mes-
sage. The configuration routine may generate the configuration message
automatically. In case the configuration routine is not installed in the mobile
30 station before the transmission of the configuration message, the mobile sta-
tion user can command the mobile station to transmit a configuration informa-
tion inquiry. In that case the user has to know how to generate the configura-
tion information inquiry. The mobile station can then execute the configuration
routine in response to the reception of the current configuration information
35 and/or the configuration routine from the network.



35 and/or the configuration routine fromthe network.

4 Configuration can also be activated fromthe intelligent
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connection with the changes in the intelligent network service.
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The messages between the mobile station and the mobile services
switching centre are preferably implemented by using a transport protocol im-
~ plementing at least a subset of the functions of OSI model layers 1 to 4. The
protocols of the upper layers, mostly the session and presentation layers, are
25 implemented in the mobile station at the configuration routine and service
control point by means of a service logic program.
Configuration messages are most conveniently data messages,
such as short messages or USSD messages. In the GSM system, for exam-
ple, the maximum length of a short message is 160 characters, but configura-

30 tion messages longer than that can be divided among several short mes-
sages.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following, the invention will be described in more detail by
means of preferred embodiments with reference to the accompanying draw-
35 ings, in which:



means of preferred enbodinments with reference to the acconpanying draw 35
I ngs, in which: 5
Figure.1l shwagsesassmmbi nati on of a nobile comunication systenmper/rigondds an

intelligent network; Figure 2 shows configuration nessages
of an intelligent network service according to a first enbodi nent of
the invention; 5 Figure 3 shpws configuration of an
intelligent network service t hrough the user interface of a nobile
station; and Figure 1 shawsyar egmbinationsofaa encbiten adimnmenicatian system
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i s provided gqptgqlmcg:lqudt\ﬂ@ a service. The service control function is only a

20 logical function which can be implemented internally in a variety of ways. it
may be internally decentralized and the service logic associated therewith may
be distributed over different nodes. Service information may also be distributed
over nodes different from the ones associated with the service logic. A service
management function SMF takes care of management, supply and introduc-

25 tion of services. A service management access function SMAF provides the
functions offered by the SMF with a user interface. These functions are asso-
ciated with functionality called the intelligent network IN, or an IN platform. The
functions may be located at one or more nodes. The functions may also be

_ differently distributed; the service control function, for example, may also carry

30 outtasks of the service management function. '

Figure 2 shows configuration messages of an intelligent network
service in detail, when reachability service is provided as an example of the
intelligent network service. In connection with subscribing to the service, a
routine, i.e. a script, is loaded in the mobile station MS. The execution of the

35 routine presents the corresponding extension of the user interface. In this ex-

ervice -



intelligent network service. In connection with subscribing to the service,
a routine, i.e. a script, is |loaded in the nobile station M5. The
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Generally, it is advantageous that the message 2 contains the cur-

25 rent status information of the ihtelligent network service. In this example the
message 2 contains the current status of the reachability profile. Let us as-
sume that the reachability profile is defined to contain a set of records, includ-
ing a day code (workday or day off) and a start time and an end time. Each
record comprises an arbitrary number of sub-records, including a given tele-

30 _ phone number and time indicating the duration of a call set-up attempt to the
given telephone number. The reachability profile can be defined to contain
such records as

default: 8s home number/8s mobile station/voice mail
workday 0800-1700: 5s office/5s mobile station/5s secretary/voice
35 mail



default: 8s hone nunber/8s nobile station/voice mail

wor kday 0800-1700: 5s office/5s nobile station/5s secretary/voice 35 nail
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wor k service may ta} ace via an, extended user interface of the nobile
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344:1:113 ﬁggl | e st at i ggﬁ%ﬁx m55555?zt§2be transmjfted c}@rfy'\gf mﬁé%ltéwéoggﬁtssage
speci al20chagantaior thep cofrenh etatus dhformationnet ther knteltigent network service, the
configuration routine of the user interface should store the current status in-
formation of the service in the memory of the mobile station. If this is not pos-
sible either, the user has to start the configuration of the service from the be-
ginning each time, which is naturally laborious.

25 Figures 2 and 3 show how the configuration of the intelligent net-
work service may take place via an extended user interface of the mobile sta-
tion. In Figure 3 it is assumed that telephone numbers used are: home
111111, mobile station 222222, voice mail service 333333, office 444444 and
secretary 555655,

30 When receiving the message 2, the mobile station MS recognizes
the identifier 21 and/or the special character 22 of the intelligent network serv-
ice from the message. By means of the identifier 21, the mobile station trans-
mits the contents of the message 2, except for the identifier 21 of the service
and the special characters 22, to the configuration routine of the service RP.

35 The configuration routine formats the current status information of the service
to suit the display of the mobile station. In this case this takes place by, for



ice fromthe nessage. By neans of the identifier 21, the nobile station
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current status information of the service to suit the display of the
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stored. It nay be nore conveni ent user I I'S stored in
t he SI M@ard, since the user may change the SIMcard from one nobile

equi p- 30  nent to |athkoverdidmpletitivas ksstimedBat Y Eonfigiirafion reutidene of
the user intg t;le User interface was installed in the memory of the mobile station MS. A
25 typical digital mobile station is known to be composed of a mobile equipment
and a subscriber identifier unit, such as a SIM card (Subscriber Identity Mod-
ule). It is irrelevant to the invention in which of these two units the routine is
stored. It may be more convenient for the user if the routine is stored in the
SIM card, since the user may change the SIM card from one mobile equip-
30 . ment to another mobile station. If the configuration routine of the user interface
is installed in the memory of the mobile station MS before the configuration of
the mobile equipment of the intelligent network service, only the configuration
message 3 can be transmitted in the second and subsequent configuration
events. _
35 In an alternative embodiment, it is conceivable that the configura-
tion routine of the intelligent network service is loaded in the mobile station



is installed in the nenory of the nobile station MS before the
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the in- other than the user interface and MEXE provides the basic functionality of the

mobile station. In this example it is assumed that MEXE communicates with
25 the outside world (the user interface of the mobile station and the radio net-
work) only via the basic functionality of the mobile station.

In this example events are divided into four main steps 4-1 ... 4-4,
each comprising sub-steps a ... e. In step 4-1a the user gives a command
over the user interface of the mobile station to shift to configuration of the in-

30 . telligent network service. The command can be given via the menu structure
of the mobile station, for example. In step 4-1b the basic functionality of the
mobile station gives an MMI API excitation (MMI = Man to Machine Interface,
API = Applications Programming interface) to the MEXE layer. Next the MEXE
layer infers if the intelligent network has to be inquired about a status informa-

35 tion. The inquiry is necessary if the configuration routine extending the user
interface is not loaded in the mobile station and/or if the current status infor-
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the changed status of the configuration information. Step 4-4 together with its

25 sub-steps is an acknowledgement by nature and is therefore not essential to

the invention.

The embodiment of Figure 4 can be modified in a manner such that
the shift to configuration in step 4-1a does not necessarily require measures
taken by the user but after it is detected in connection with location update, for

30 . example, that the supply of services has changed, the change of configuration
is activated by the extension that is loaded in the mobile station.

Figure 5 illustrates the fact that events may be activated at the
service control point SCP of the intelligent network. Messages 5-1a ... 5-1e
technically correspond to the messages 4-2a ... 4-2e. An operator, for exam-

35 ple, may utilize this embodiment by spontaneously transmitting a new service



taken by the user but after it is detected in connection with |ocation
update, for 30 exanple, that the supply of services has changed, the
change. of , coofdogssat i on is activated by the extension thacTiroed/maeked
in the nobile station. Figure 5 illustrates the fact that
events may be activated at the service control point SCP of the
intelligent network. Messages 5-1a ... 5-3q technically correspond to
the messages 4-2a ... 4-2e. An operator, for exam 35 ple, may utilize
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OSI (Open System Interconnection) ROSE service element or the like can be
used on the session protocol to support remote procedure calls. SCP software

25 has to be improved so as to enable the SCP to communicate with the mobile
station as described in connection of Figures 1 to 4.

The invention is disclosed by way of example in connection with a
mobile communication system of the GSM type. However, the mobile commu-
nication system plays a small part in the generation of a service of the inven-

30 tion. A network element (such as the above mobile services switching centre
MSC) of the mobile communication system recognizes the configuration mes-
sage and transmits at least the essential part of the message to the service
control point (SCP). This functionality can also be implemented in a base sta-
tion or in a base station controller, for example. When a packet-switched

35 GPRS network or a packet-switched GPRS service is involved, the corre-
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generate anfdﬁ"ﬂ%' SHigh oA etﬂsﬁﬁé‘ﬁ S98MEnt EB%%nt\pﬁxcp m@fﬁﬁ?@@%ﬁd}?%g%% £

suitable for da a nessa tran SSIOﬂ
i npl enent eBeMRTKSEAVIEE ThIF apRicetion prgiesghcan be used on a standard tienspasé

appar ent t prétbesieorsieddien! protocB Frid chbAfguration réGfiné Tnd48r example, col-
lect information by using the MMI (Man-Machine Interface) API (Application
25 Programming Interface), generate a configuration message and transmit the
message by an API suitable for data message transmission. Such a routine

can be implemented for example by a JAVA language.
It will be apparent to those skilled in the art that progress in tech-
nology enables the basic idea of the invention to be implemented in many
30 . ways. Therefore, the invention and its embodiments are not restricted to the

- above examples, but they may vary within the scope of the claims.



nol ogy enabl es the basic idea of the invention to be inplenented in many 30
ways. Therefore, the invention and its enbodinents are not restricted to

the . . abgooomssidpl es, but they may vary within the scope opct/iepoebzsns.
13 . - CLAI M5 1. A nethod of configuring an intelligent
network service over a user interface of a nobile station by neans of
a managenent application |ocated at- :E intelligent network node (SCP)
when the nobile station is connected to a nobi | e conmuni cati on system
which is, in turn, connected to an intelligent network, the nobile
station (I\/E{);LAmsrl si ng an ext.ensi on |ayer (IVEXE) to suppor t

install abl e routi nes;

c
configuration routi ﬁeA(ﬁ'etth?g qfrﬁoe?fw@%?nd%&eﬁm E’@i"\’ﬁéi‘eﬁ%%m?é@f AdPer
i s | oaded ijptdrice®Pa Infolsifeastation bitmeans of a mahé@emehéapplwatlbayecatem@tE)

d/ th f t t t
(4-32) 1o cOhftgident Retyhtkonodt (M roen RE EHIg, Salibn i€ SEnkBefl B¢
conf i gutgat i mobilef cometinication systebawmcmﬁs tineturnpconaectedr taneni intalligent

nf or mat ony t lygment
(v, " Seon, et 8 oI sf m%@z"ﬁﬁ?@&%‘*ﬁﬁiﬁ%@ EXET Bt 15
net wor k nodsugmsepinstaliable routmes chatrmactmrdme geinthakt wor k node (SGP)

interprets the conf é%rﬁbb?dlldn”routme offtRE TRielRfent Aetwerkdsaricehipt question
configuration .and configures the intelligent network

servi ce. ;sloggedmtei'\emojﬁeg ™od as claimed inclaiml1l, char act e
r i z eg in that 2ﬂ1e l@Riemsﬁ)ﬁ egyerofMEEXE) ainiddor ths sopfigyration- @dftineheonvobi | e

3. A mot hoanagepiig I EPHiYe an a2 S bdrtglR Tha RfeNBgH Adfvickk saded,
confi gur at i generate iconfigaration m&m‘:atmmtam teel biasist hE theinpus mdatrﬁﬁﬁmﬂemér e
e o Mottt Qobdr RN Medsdie! (3/ 4-3d) frbliyn éfnetwork element 4.

A net hod as
configurati GNS Eoﬁcaﬁél.@@ﬁh\&)t%ﬁth@dnahlg/csmwcamn ﬁM%tem t%uSP' \f\tﬁe‘b%nt
mobi | e '%athéﬂvorknodeb ©Pg the configuration information inquiry (1, 4-1

2t least the mssi n&wa) teliggpt pRBVOrK nodg SRy PRrPERS: B aReaddh o nce
t o the conf farmationoimclutfear imethicoconfigymation nissage (3, 4-3d) and configatesotheas
clainmed in Ht@lﬁiﬁbﬁtn%rﬁs@nﬁc& t eri zedinthat the

2. A method as claimed in claim 1, characterized in that

20 before the configuration message (3, 4-3d) the mobile station transmits a con-
figuration information inquiry (1, 4-1d).

3. A method as claimed in claim2, characterized in that the
configuration routine is entirely installed in the mobile station before the con-
figuration information inquiry (1, 4-1d).

25 4. A method as claimed inclaim 2, characterized in thatthe
configuration routine is installed only partly, or not at ali, in the mobile station
before the configuration information inquiry (1, 4-1d) and the network (MSC,
SCP) transmits the configuration routine or at least the missing parts of the
configuration routine as a response to the configuration information inquiry.

30 5. A method as claimed in claim4, characterized inthat the
network (MSC, SCP) fransmits the configuration routine or the missing parts
thereof only if requested by the mobile station.

. 6. A method as claimed in any one of the preceding claims,
characterized inthat the network element (MSC, SGSN, GGSN) of the

35 mobile communication system recognizes the conﬁguration message (3, 4-3d)

* c L M S *



network (MSC, SCP) transmits the configuration routine or the mssing parts
thereof only if requested by the nobile station. 6. A

met hod as oWveiowassia n any one of the preceding clains, cpdq-,lqgglo@o§ t e
ri zedinthat the network el enent (MSC, SGSN, GGSN) of the 35 nobile .
communi cati on system recogni zes the configuration nessage (3, 4-3d)

14 and transmts at |east the essent‘hal part thereof to the said
intelligent network node ( SCP). 7. ‘A net hod as cl ai ned

in any oneapl ttireniteakbibasythe essential part thefedf to thecsdiddntelligent detwbrk t hat
t he rressag?@ %ﬁ%#?ﬁn the nobile station (M5) 5 and the network el enent of
the nobil e 8 ation system (MsC) are . transparent for the portion
of the network bet Weeh miethatblad elaiowed im amd dree of the @recedingotiaimsd

Tobi | e COMBKLGA ¢ §8 194°6 A7 ikt 18 MeLuRids BLEBIN il ridifle statioH RSP

communi cation sys

d
f orwar d@ t iged eﬁ@eﬁﬁt‘/éﬂ)fkpaﬁg@!@lﬁfoi Hee m@@%wm&ﬁ&ﬁgﬁ@yﬁ&m {MSCieatent el -
10 ligent trpkpafdnt '?&dfhe( §5Ft1bn%f thaehét%m Beblddn e H@ﬂe station and the 8.

A met hod as, cl ai ne
et vor ol SlAoM st motz'kecqmmuméca?@wfmard]ﬂ@y@%mrk et ebthenac
t he nmessagendtsileacomniurdeatian sys segynized wbadslahdotiotha‘rthes ed he

o of er abl y SHATERREHE *Fé@%bﬁ%&%i@?ﬂ% “'?ﬁ“?égk%?s §8¥ﬁe§§%ﬁ$‘§5f¢n{°af?‘ﬁdﬁf?i) and
text. 10 ligent network apde (5€F) @i the mobiierstatiom(MSA.i m7, c har act e r i
z edinthat the g Am@%d@é c@:rﬁgﬁ% i, é’f‘lépﬁ W@Hii&&”ﬁ”tﬂb?fﬂé on

systen1reco ni zes that nessage 1S a con urati on nmessage on t he
basis of t ReWel eﬁﬁmntt(wbs%of the mop emr@ynmttpnaﬁﬁﬁﬁmsrepﬁsn%gstaab to a

t el ephone Wss@bb%@tﬁhf@ﬂrétm migss dnethlelm of ea\Ridk thaY thieOfies-

10. A net had I f
ot e ri BagBedaingoen intelGhnl MoGRrK.onii Sy 1o hEnd, Prrferan e et -
wor k s#bvi spetiabchanaeteri(§2)ithat seldonk osouts lbﬁ(]ﬁbrrmlttemt ically transnmts a

not i - ficatiog (o %aﬂfqndﬁ’gg'cla‘?m H3h c@ %{S&hazﬁact%rézedliﬁ'tpétﬂfé hod -

as clained in any one 0 zZ e

rece
d in that net\e@rrkr@l@mam (MS®) @ﬂn’@ecmbaes:qnwnun@atmnewswarrecogmzeaéhabr k
service thené Méelslagaqata BEAIRULLAP Hfe gﬁ)o@mcpsays%ﬁ the faet thattRs rhée

| oadi ng of cO urat on routine r nmobi | e st '
A holleAakigr Mapamia thynesads: 1 AdelanboRg MimBPE pllicatad Odh it |
t er R0z delligémt neétwork bervioessages between the nobile station (M)

10. A method as claimed in any one of the preceding claims,
characterized in that in connection with changes in the intelligent net-
work service the intelligent network node (SCP) automatically transmits a noti-
fication to the mobile station (MS).

25 11. A method as claimed in any one of the preceding claims,
characterized in that in connection with the changes in the intelligent
network service the intelligent network node (SCP) automatically activates the
loading of a new configuration routine for the mobile station (MS).

12. A method as claimed in any one of the preceding claims,

30 .characterized in that the messages between the mobile station (MS)
and the network element (MSC) of the mobile communication system are data
messages, such as short messages or USSD messages.

13. A mobile station (MS) comprising an extension layer (MEXE) to
support routines to be installed; characterized in that:

* c L M S *



and the network el enent (MSC) of the nobile comunication system are data
nmessages, such as short nessages or USSD nessages. 13. A
mobi . e st atw@WRokddp) conprising an extension |ayer (MEXE) to PCT/FIS®/E205 t
routines to be installed; char acteri zedinthat:

15 the nobile station conprises a configuration routine of
an intelligent network service, the jgutine being arranged to provide
t he extension | ayer (MEXE) with an input (4-3a) to configure the

i Rt el l ibglent net wor kiheempbite station comprises a configumticaspatise afan inéelligentt
the nobile station is.arran i on
(55 450 ©t Retiar aniios, 16 EHAE Ay Hrdtged™ FTOeStie extEhaidH 58K

14. An arr afMEXE)withoan cr[pml(‘g-l&al)rh@coanJre the dntelligest nabrorkfseivigehi | e
station (Ms) an '”t%%%ﬁbnggtt&%g lﬁ@.ut‘”tlfé?n?dﬁ?ﬁer.r{{%%ﬁﬁ i®¥rihged! 19 fragent

net wor k node tion (I gn‘grl se E EN nsi on
| ayer 1® (Nﬂ)@nﬂguramcmfprmﬁg@&l (Badrad) to,ai meblle delephopenetwork (NNS,, o
in that: BSS), - the nobile station conprises a configuration
routine of the’intel

th
arranged to provide! {"h@néffaé\g%"aﬁf‘t eyggfr‘ gusrﬁ‘@(/@l% Uﬁ&'hgﬂﬁq%ﬁﬁ"?‘%'{?a) to
Cﬁnf l gur;a tbtatlbﬁt(MS) QRMttemgannbtvwk\lsemne controlled by an mtedi@emt networkse t o
the inpu i a
confi gEr ati Bﬂg? "@“‘lﬁit\qﬁi tgg '&'lx%? ?tﬁﬂéh ﬂﬁg? éme S PenE %Qtén(s’{%b layer
SGSN, JEBN) (MEXE)do suppbd mtaﬂablecrautms sybtaam cd eniz el dnthafent net wor k
node (SCP); . and - the mobile statlohhc?mtpﬁ@éé 'agéé‘ﬁf' BHOH Folike dfstﬁ@) inteli-

arrangedtomter uration | qlnt e
cont 1 our at | BRNHEEMaYs Senica, 1Bayotiie beld AtAngadin erqvw@ {he &S OR2KSt vior k
service on {MeXEith ah inpie (@BH)ite Corfigare thefirtaifyent netwbioservice;
as a response to the input, the mobile station (MS) is arranged to”
15  transmit configuration information (3, 4-3d) through a network element (MSC,
SGSN, GGSN) of the mobile communication system to the intelligent network
node (SCP); and
the intelligent network node (SCP) is arranged to interpret the con-
figuration information included in the configuration message (3, 4-3d) and con-
20 figure the intelligent network service on the basis of the configuration informa-
tion.
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