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BACKXGROUND OF THE INVENTICN
1. Field of the Invention
The present invention relates to a home location register
management system having a database in the mobil radio
communication network. Especially, it relates to a home location
register management system and a database management method
provided in a home location register (HLR} in the mobile radio
communication network by which a plurality of application

programs provided in the HLR have acce to a database system of

the HLR in a simultaneous manner, performing a database

management operation with a view to rapidly answering the request

of plural mobile subscribers for various services.
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2.'Dest?iption of Related Art A hone | ocation register normal ly
provided in the nobile radio comunication network is |located at a fixed
position in a given network with respect to.a plurality of nobile
subscribers and has the function of an intra-network database to manage

2 subscriber and location informati oA for offering comrunication
services. The hone | ocation register is connected to a plurality of nobile
exchanges, which control communications with plural nobile subscribers.
Fig. 1is concept diagramof, a nobile radlo omuni cation network
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Fig. 1 is a concept diagram of a mcbile radic communication

network illustrating radio communications between a general hcme
location register and a plurality of mobile exchanges

Referring to Fig. 1, when plural mobile subscribers 21la-21n
and 3la-31n regquest for a communication service or vsupplementary
service, mobile exchanges 12 and 13 receive a radio signal for
this via an usual signal path and, if any information retrieva
or change is needed, gain access to a datakbase provided in a hore
locaticn register 11 in a predetermined segquence, executing
required operations. The home location register 11 is connected
to a plurality of mobile exchanges 12-14 for mutual mobille radio
communications

The related mobile exchanges are in communications with the
home location register 11 to exchange information via a protocol
such as IS-41C such that each of them receives information with
attributes concerning information retrieval or change as it
requested.-

A database management method by the conventional home
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location register 11 will be described below in con tion with
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example, a mobile subscriber requests for a database



requiréb operations. The home |ocation register 11 is connected to a
plurality of nobile exchanges 12-14 for nutual nobile radio

comuni cat i ons. The rel ated nobil e exchanges are in comuni cati ons
with the home |ocation register 11 to exchange information via a protocol
such as 1S-41C such that each of them Beceives information with attributes
concerning information retrieval or change as it requested. A

dat abase management nethod by the conventional hone |ocation register 11
wi Il be described bel ow in connection For exanple a

ith Fig. 2.
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regl ster means, mut ual conmuni cati ons a ween
app"cat'Qﬁch as IS-41C, transferring the service function requested by

the mobile subscriber to the home location register 11. It means,
mutual communicaticns are established between the application
programs provided in each mobile exchange and the home location
register 11. The plural application programs provided in the home
location register 11 gain access to the database system built in
the home location register 11 in the order of priority
predetermined based on the property of the service requested by
the mobile'subscriber, retrieving or changing information.

As shown in Fig. 2, a database management system {DBMS) 43
determines the final order of priority in consideration of the
order of priority predetermined based on the property and content

of the service requested by the mobile subscriber when a
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plurality of application programs 44za-44n gain access to a
database 41. The reason of this is to prevent any fatal damages
upon the system for managing a data stored in the database in
such a way that while any one of plural application programs 44a-
44n is exeéuted, the other application programs get access to the
database to perform a required management operation.

There may be many factors in supporting numerous subscribers

and offer various services more rapidly in the mobile radio



prograns provided in each nobil e exchange and the hone | ocation register
11. The plural application prograns provided in the hone |ocation register
11 gain access to the database systembuilt in the hone |[|ocation
register 11 in the order of priority predeterm ned based on the
property of the service requested by t#e nobile subscriber, retrieving or
changi ng i nformati on. As shown in Fig. 2, a database nmanagenent
system (DBVMS) 43 deternmines the final order of priority in consideration

of the order of Lorit redet gr m ned_based on the property and content
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in case where the current application program gets access to the
database to perform a desired management operation.
The prior art cited in the present inventicn refers to the
home location register (model name DCN-HLR) of SK Telecom in
Korea, which can support 500 thousand mobile subscribers to the
maximum. In addition, about 500 mcbile subscribers per second can
get access to the database of the home location register to
perform a required management operation.
When & plurality of application programs get access to the

datapase 1in the pricr art, however, the database management
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system controls the application programs to gain access to the
database orderly in consideration of the order of the mcbile
subscribers that requested the service and the order of priority
predetermined by the database system itself. DCN~-HLR of SK
Telecom can provide services for at most about 500 mobile
subscribers that corresponds to 1/1000 of 500 thousand

subscribers per second. When an excessive number of mobile

i

subscribers (more than about 500 persons per secondi regquest for
services, there is a limitation in rapidly processing different

supplementary services such as call connaction because the speed



thé speed at which a plurality of application prograns APs provided in the
home | ocation register gain access to the database. This is because the
dat abase managenent system 43 gets access to the data base in the order of
priority Predetermned in case where the current application programgets
access to the database to performa de8ired managenent operati on.

The prior art cited in the present invention refers to the hone |ocation
regi ster (nodel name DCN-HLR) of SK Tel ecomin Korea, mhich can support
500 thousand nubile sub§cr|bers to the maxinmum In gglt about 500
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about 500 persons per second) request for services, here |s a nltatlon
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connecti on because the speed

datakbase in the order of priority predetermined, the memory of
the application programs to be used increases with an increase

3,

in the number o©f subscribers requesting for services.

UMMARY CF THE INVENTION

Accordinglily, an object of the present invention is to
provide a home location register management system and a database
management.method in the mobile radio communication system which
are adapted to have access to a database based on the attributes
related to the services simultaneocusly reguested by a plurality
of mobile subscribers and perform a desired database management
operation.

Additional features and advantages of the inventicn will be
set férth in the description which follows, and in part will be
apparent from the description, or may be learned by practice of
the invention. The objectives and other advantages of the
invention will be realized and attained by the structure as

iilustrated in the written description ana claims herecf, as welil



5 af which application prograns provided in the hone | ocation
regi ster gain access to the database is del ayed. furthernore, when
one subscriber requests for a service, for exanple, call connection, so
many procedures are required to offer the service. These procedures are
performed by way of comrunications beeween the respective application
prograns and the database. As the application prograns have access to the
dat abase in the order of priority predetermned, the nenory of the app
cation prograns to be used increases with an increase in the nunber of
subscri bé&ss theggeeenagdr eragéngpees. SUMVARY OF THE | NVENTI ON
Accordi ngly, an object of the present invention is to provide a hone
| ocation regi sferdthedeRRHenPLsFELeMTERANE JRVADASON riethade?he L hidh hbdei n
the nobile radio connunlcatlon system which are adapted to have access to
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requested b a [ of nobile ngCFI ers and perfornla desj red
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t he |nvent| n mnl b
% he inherent attributes of an input signal under the control
of a home location register management system.

Preferably, the home register management system includes:
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a database provided in the home location register; a p:

for analyzing an input signal and sensing the in
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of informaticn included in the input signal; a plurality of
application programs receptive to the output signal of
processor to output database management commands based on the
attributes; and a plurality of direct memary access query
interfaces receptive to the output signeis of the plural
application programs to have access to a database related to the
task of the corresponding application processor based on the
attributes. At least two direct memary access query interfaces
have access to the database simultaneously to perform an
operation for managing the database.

In another aspect of the present invention to accomplish a

second object, at least two direct memary access query interface

(/)

have access to the database simultaneously based on the inherent
attrikbutes of an input signal to perform an ope ion for
managing the database.

Preferably, a database management method of a home location



set forth in the description which follows, and in part will be

fromthe description, or may be | earned by practice of the invention.

appar ent

The objectives and other advantages of the invention will be realized
and attained by the structure as illustrated in the witten description
and cl ai ns hereof, as well 7 6 as

t he appended draw ngs. In an aspect of the present invention to

acconplish the

have
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object, at least two direct nmemary access query interfaces
access to the database provided in a hone | ocation register based

on
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database simultaneously based on at least one of the attribute
according to the database management commands and performing an
operation ﬁor managing the database.

Accordingly, when the present invention is applied to the

home location register, use of the database management system is

not required and the time required for the applicatior
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to have access to the database is reduced such that more
subscribers can be supported for the same period c¢f time and the
memory of the application programs can be reduced, ernhancing the

performance of the home location register.

O

It is to be understood that both the foregoing gensral

«

description and the following detailed description are exemplary
and explanatory and are intended tc provide further explanation

of the invention as claimed.

BRIEEF DESCRIPTION OF THE ATTACHED DRAWINGS

The accompanying drawings, which are included to provide
further understanding of the invention and are incorporated in
and constitute a part of this specification, illustrate

embodiments of the invention and together with the description

and a pluralit of __di rect nary, access quer int.erfaces receptive to
outpﬁ?mm§¥ T % ghd esd CERPHLNS

¢



application prograns to have access to a database related to the task of
the correspondi ng application processor based on the attributes. At |east
two direct nmemary access query interfaces have access to the database
sinmul taneously to performan operation for managi ng the database. In
anot her aspect of the present inventiorgtw acconplish a second object, at
| east two direct nmemary access query interfaces have access to the

dat abase si multaneously based on the inherent attributes of an input
signal to perform.an operation for rmanaging the database.
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7 regi ster managenent systemin a nobile radi o conmuni cation system

i ncl udes the stepe'®fdraihididssi ng an i nput signal and sensing the inherent
attributes of information included in the input signal; receiving the

i nput signal and outputting database managenent conmands based on the
attributes; and, having access to the database sinultaneously based on at
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n rfornmn n r.ation f.or nagi n h .
and pe Ong%wgrg'fofu¥if§$€%at1%g gargggog%éﬁﬁ%nq%%%gggebetween a general

home location register and mobile exchanges;

Fig. 2 is a concept diagram illustrating the state that a
plurality of application programs gain access to a database in
a home location register according to priocr art;

Fig. 3 is a concept diagram illustrating the state that a
pluraiity of application programs gain access to a database in

a home location register according to present invention; and

Fig. 4 1is a flow chart showing the retrieval/change
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operation according to one preferred embcodiment of th

invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

Reference will now be made in detail to the preferred
enmbodiments of the present inventicn, examples cf which are
illustrated in the accompanying drawings.

Fig. 3 is a concept diagram illustrating

t
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piurality of application programs gain access to a database in

t
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a home location register according to present invention.
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Referring to Fig. 3, there are included a database 51, a

¢

processor 63 for analyzing input signals by the request of



Acéordfngly, when the present invention is applied to the honme |ocation
regi ster, use of the database nanagenent systemis not required and the
time required for the application prograns to have access to the
database is reduced such that nore subscribers can be supported for
the sane period of tine and the nenor9 of the application prograns can be
reduced, enhancing the perfornmance of the hone | ocation register. I t
is to be understood that both the foregoing general description and the

follow ng detailed description are exenplary . and explanatory and are
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management command based on the attributes, and a plurality of
direct memary access query interfaces 6la-61n receptive to the
output signals of the plural application programs 62a-62n to gain
access to the database related to the task of the corresponding
application program based on the attributes. The processor 63 is
a transaction capacity application part (TCAP). Reference numeral

64 indicates a signal connection control part ({SCCP) and

reference numeral 65 denotes a message transfer part (MTP).

62a-6Z2n by the processor 63 1s composed of a dialog ID to
identify the message, an operation ID to identify the application
program, and a parameter indicating the maximum length of a
parameter reqguired to operate the related application program.

The processor ©3 transfers a message t¢ the respective
application programs via the operation ID. The application
program analvzes the parameter included in the received message,
retrieviné or changing the database 51 by use of the direct

-

memary access query interfaces 6la-6ln according to the result

Hereafter, an operation and database managenent method of

a home location register according to the present invention will



Fig. 1 is a concept diagramof a nobile radio communication network for
illustrating a radi o comruni cati on between a general hone |ocation

regi ster and nobil e exchanges; Fig. 2 is a concept diagram
illustrating the state that a plurality of application prograns gain
access to a database in a home |ocatiign regi ster according to prior art;
Fig. 3 i1s a concept diagramillustrating the state that a plurality of
apptication prograns gain access to a database in a home |ocation register
according to present invention; and Fig. 4 is a flow chart
showi ng ©eheéesestbedvakleange operation according to one preferred

enbodi nent of the present invention. DETAI LED DESCRI PTI ON OF
PREFERRED EMB&BI MENWD in Referénceid | Hahahede radetha debaie toadie
preferred enbodinents of the present invention, exanples of which are
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illustrating the state that a plurality of application prograns gain
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i nventi on. Referriqg\to Fi there are jncluded a database 51, a
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processoﬁq§§q§ﬁcgimﬂ%%59nf4rﬁﬁﬁﬁhﬁ%ﬁﬁﬁ% Bt He T BHueRte oA Ets Letween
application programs 62a-%2n and database 51. The direct memary
access query interfaces 6la-6ln are interfaces that gain direct
access to the database 51 to process each service of mcbile
subscribers requested by the mobile exchanges and periorm
functions such as retrieval and change of information in the unit
of attribute of services.

When a call connection service 1s requested by use of a
certain moﬁile subscriber (MS) in the mobile radic communication
network, the related mobile exchange senses the reguest to
communicate with the home location register by using the standard
protocol such as IS-41C. Then, specified application programs
62a-62n provided in the home location register retrieves the
database 61 storing subscriber information to examine whether or
not the mobile subscriber requesting for the call connection
service is in the normal state. It means, a judgement is formed
as to whether or not the current user is an illegal user. If the
user is a legal user, the application programs 62a-62n permits
the service to be offered by using information concerning the
current location of the mobile subscriber or information needed

to provide the sexrvice.



9 nobi | e subscriber for a certain service and dividing the input

signals according to the attributes of information included in the inout
signals, a plurality of application prograns 62a-62n receptive to the

di vided input signals to output a database managenent command based on the
attributes, and a plurality of directinmemary access query interfaces
6la-61n receptive to the output signals of the plural applicat on prograns
62a-62n to gain access to the database related to the task of the
correspondi ng,_ rogram based on fhe attéibutes. The processor

%%Flication ] a ed on | u JThe
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64 indicates., a §%§nal connection_control grt, (SQ%E) _and reference
nuneral 85 d&hot es' HHes HfES %ﬁ@ﬁe?*ﬁar?xf&ﬁpg. oY THpe Heldge Ve
supplied_to.the respective application prograns .623-62n by the processor
63 i s conpvsed ot &ETF™ D°?8 %#r&ierﬁ%qf v e MBsSdde, ngﬁvopé?cgﬁt}‘o% IDto
identify the_appligati .program_and a parapeter indicati he .maxi mum
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ormation when a call connection is tried, an application
program to examine whether the subscriber is in the normal state,
an application program to activate or deactivate a supplementary
service, and an application program to change the state of the
suppiementary service. These application programs 62a-62n gain
access to the database £51 to retrieve necessary information or
change a specified attribute field. Retrieval and change of
information can be independently performed and information can

be changed selectively according

ct

o the retrieval result.

In a case where multiple subscribers request for different
services separately as characteristic to the mobile radio
communication, the applicaticn programs 62a-62n each
corresponding to the attribute peculiar to each service can have
access to the database 51 independently. That means, the direct
memary access query interfaces (DMAQIs) 6la-6ln for direct
interface bpetween the application programs 62a-62n and the
database 51 analyze the attributes of the services requested by
the moblle subscribers and the application programs 62a-62n gain

access Lo the cdatabase 51 simuitaneocusly in the unit of



rétrieVing or charngi ng the database 51 by use of the direct nemary access
query interfaces 6la-61n according to the result of analysis.

Hereafter, an operation and dat abase nanagenment nethod of a honme |ocation
regi ster according to the present invention wll

10 be descri bed bel ow. As showd in Fig. 3, the database in the
nobil e radio communication network is a database for subscri ber
information, an index 52 is an index structure, direct nenary access query
interfaces, (DMAQIs) 6la:61n. are connection interfaces between . application
progransa65g5%2ﬁé%hdp%5i%ﬁﬁﬁﬂﬁfﬁﬁeﬁﬁﬁ§Qﬂ PEED FRnb? O Beteds Tﬁkﬁﬁé%al'
interfacgﬁ 6la-61n are ingegfaﬁgskghat Sﬁgqﬂ irect . access to the dat abase
51 to pro 888%eakh LBFUTREAof 2OLTHE IS dbs ¢Fithers r880ested by the nobile
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in the nobi radi o communi cari e ref nmobi T € ‘excHange
Senses %H% E&AHESErEBed in connection with Fig. 4.

First, the respective application programs 62a-62n extract
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a key for retrieving/changing the database, for example, mobile
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identification number (MIN) or mobile serial number (MSN) from

the parameter inclucded in the message supplied by th
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63, in step S1. A judgement is formed as to whether retrieval or

R 4

change of information is requested, in step S2. If retrieval of

infcrmation is requested, a table to be retrieved is selected,
in step S3, and the structure of a data to be retrieved is
determined, in step S4. The data structure to be retrieved
includes a table ID indicating a table identifier, an attribute
ID indicating a key identifier, an attribute value indicating the
actual key value such as MIN or MSN, and & tuple ID indicating
a retrieval starting location.

On the other hand, if the judgement formed in step 82

indicates that change ¢f information is requested, a tabie to b

W

changed is selected, in step S5, and the structure of a data to
be changed i1s determined, in step S$6. The data structure to pe
changed includes a table ID indicating & table identifier, an
attribute 10 indicating a key identifier, an attribute wvalue

indicating the actual key value such as MIN or MSN, a tuple ID



comuricate with the hone |ocation register by using the standard protocol
such as | S-41C. Then, specified application prograns 62a-62n provided in

t he home | ocation register retrieves the database 61 storing subscriber
information to exam ne whether or not the nobile subscriber requesting for
the call connection service is in theg normal state. It neans, a judgenent
is formed as to whether or not the current user is an illegal user. If the
user is a legal user, the application prograns 62a-62n permts the service
to be offered by using information concerning the current |ocation of the
nobi | e stBSEFAHET of  FRESEAEEF oS Tedde HOCBESONde Rhe BG3ATecount

So many procedures are required for a subscriber to connect a call. These
pr ocedur B EGHE I EhteduBheE el rédpdotites tapp icOanesa pAogiRiEr B24562n
provided, in the home |location register. The application prograns 62a-62n

i ncl ude HEEPPIItGAL M 1Progiamt o khage 1RERS &0 i Shfiseoh wWhén ahe
subscriber npves . to.a new location, an application programto supply

| ocat i on*PFHFOrRatiCon MRRER taR8aF P crintit VG Yes Of r pagh %h“’é’p‘b‘l“"r%a% &8

progran1;§ag§§gine whet her the subscriber is in the normal state,
Subsequently, the database is retrieved or changed in
accordance. with the requests of the respective application
programs 62a-62n, in step S7. It is necessary Lo retrieve the

[y

cdatabase before performing change of the database. After the

retrieval of the database is successfully completed, the direct

§-2.

memary access query interfaces (DMAQIs} 6ila-¢iln change the

database 51 by using the update count, the update list indicatin

the ID list of t
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indicating the actual value of the attributes that are included

Lol L

in the data tc be changed. The result of retrieval or change

=

returns to ‘the subscriber that requested information, in step S8.

Q.

If the operation fails, a prover error code (v

lue smaller than

()
I

zero) 1s carried back to the mobile subscriber. For sexaznple, an
serror code, -211 is applied back to the mobile subscriber when
a desired record does not exist.

The concept.of the present invention is contrived on the

basis of the fact that a plurality of application programs may
have access to the database at one time but hardly change the
same attribute simultaneously.

Such a characteristic can be understood better by analysis



an apﬁlication programto activate or deactivate a supplenentary service,
and an application programto change the state of the supplenentary
service. These application prograns 62a-52n gain access to the database 51
to retrieve necessary information or change a specified attribute field.
Retrieval and change of informationidan be indeperdently perforned and
informati on can be changed selectively according to the retrieval result.
Tn a case where multiple subscribers request for different services
separately .as _characteristic to the nobile radio _comunication,

the appl it ifRCtignsgrémthe 8BRL 5AC ORI ITESS &fbonding UPECERRS T
attribuggﬁfeculiar to each servicg can haye agcesg_to the database 51

i ndepend&HtA37Serhals ne ™ the didPé€t T menBfy SX38@eSs  Yuer v €SPRCerFaces
(DVAQ s) la-61n for direct interface between  the application

pr ogr ans PRH2EE " RAGIFALS AR 4545458 ORI SE Fhg %ti‘trr‘i%{heess“af’*tlﬁe

servi ces reguested by . the mobile subscribers._and the application _prograns
62a- 62n %lali%reattcesses%‘tcoe Ct%ngte%ast’at%sé’ha@fe §?r~rﬂ| %)ﬁﬁgs‘uglny%%ien‘etsﬁe“ uni t
of p \ 12 attributes, performng

. of retrieval. . . .
operation sucn as Information retrieval, change, or retrieval and change

of infornatiq%ble 1

Epplication Attribute Type of Question
Program (related to)
Changing Location Location Information Change

Informaticn

Call Connection Location Information Retrieval
Checking State of State of subscriber Retrieval and
Subscriber Such As Delinquency or change

Steal i
Changing State of Supplementary Service Change
Supplermentary
Service
Offering Various Supplementary Service Retrieval

Services

According to one preferred embodiment of the present
invention, attributes to be retrieved or changed include point

code subsystem number (PCSSN}, wvisitor location resiste

[

Ct

4

identification (VLRID) and mobile station roaming number (MSRN).



Next, ‘the procedure for retrieving and changing the database 51 with the
direct nmemary access query interfaces (DMAQ s) 6la- 61n is described in
connection with Fig. 4. First; the respective application prograns
62a-62n extract a key for retrieving/changing the database, for exanple,
nmobile identiication nunber (MN) orl%mobile serial nunber (MSN) from ihe
paraneter included in the nessage supplied by the processor 63, in step
S1. A judgenent is fornmed as to whether retrieval or change of information
is requested, in step S2. If retrieval of information is requested, a

tabl e tomberlrtéw%\r@d beschanged edl so ilncdusis S8 amte Y stctieatétya dat a
to be retrieved is determned, in step S4. The data structure to be
retri evetPrY et udiesh aaPaSPénBEPFnHPEaPFﬁﬁsaCPaSPé“rﬁénﬁPf|eho“ " TAE0EI but e
I D i ndi catlng a lﬁ |dent|f|er an _attribute value indicating_the actual
key val uE-sLchcasi MGG EBNC Bind Wl BAED |Sr?&|"'&éﬁ ng™MY 1 ef*¥eVaR L

starting | oca e ot her hand i f the Ludaenent formed in
step S2 S?nﬁT%at@éwst)haﬁheﬁénﬂﬁsﬁ?g? o et dr‘?r13$ T EREBSLEN R Ytabit¥ Yo be
changed is.selected, in st £P , and the structure of a data to be changed
i s det er At T % Eb- data structure to be changed i ncl udes a

table ID indigati tabl ntifier n attrLbuteIDl di cating a key
i dentifier, P ?‘?r?b %ngb“"r%%l &t Sﬁg the* ag?ﬁafﬂﬁe)F A l?g’a%@ﬁ as
MAI'N or g@%%rgiﬁgplgbl[%he result of retrieval include subscriber

authorized attributes such as stclen subscriber {STLN)

\
Ior

delinquent account subscriber (DAS), authorized walue & pericd

0

(AUTH) and perscnal identification number (PIN), and attributes
concerning the processing of supplementary services such as call
forwarding numper (CFNO), voice mail system identification
(VMSI}, voilce mail system BOX number (VMSBOXNO)}, short message
system address (SMSADDRESS) and short message service delivery
pending flag (SMSDPEF).

Unlike the prior art, accoxrding to the present invention,
a plurality of application programs 6la-61in provided in the home
location register gain access to the database 51 independently
to retrieve or change the content of services in the unit of
attributes. pOFSWderlng such a special environment of the mobile
radio communication, the application programs 6la-61ln can have
access t¢ the database 51 without passing the database management
system as needed in the prior art.

Such as in the present invention described above, when a

plurality of mobile subscribers reqguest for different services



13 ‘indicating a retrieval starting location, an update count

i ndi cating the nunber of attributes to be changed, an update |i st
indicating the IDIlist of the attributes to be changed, and an update

val ue indicating the actual value of each attribute to be changed.
Subsequently, the database is retrieygd or changed in accordance. with the
requests of the respective application prograns 62a-62n, 1in step S7. It
is necessary to retrieve the database before perform ng change of the

dat abase., After .t retrieval of the dat.abase is successfully conp| eted,
e i GO Sfarir y Pt © Fifery 18 AR SOLLOn( BRABIETS 488181 EhSnge

t he dataha 1 by using the updat e count t he update ILst indicating the
ID |ist gﬁ‘ ]tslﬁoeéca”tstrlod“ut eaga(tb be rcﬁéﬁ ed*&nd thsgpdaf:e varue® ai‘ﬁ%%&tl ng

the act L&arlﬁ]é?érn%% Q1 f he f?tg”rLQHL&‘%rth t ALgs L&?' uded oéQ the.data. Lo

changed esul t“of rieval or c ange urns Fe SGbScri er that

requeStecfijH@f tion, ;i éﬂc%’ ?gssn_ble gé’{dt?éé on néa etord PEOPELError

code (value snal er than~ zero) fs carried to the nobil e subscriber.

For exaf%lg?h@é“cl&{rﬁog(‘z%?s 2 bk SeAPRlS Gd1Ragk @t he BORLIe ;gubsgri ber
when a des red record does not exist. The concept of the present

i nventi ofy itheC@BERbYEE, ORsth@onsequence of which the performance of the

;,)

home location register can be enhanced.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present inventicn
without deviating from the spirit or scope of the invention.
Thus, it 1s 1intended that the present invention ccver the

modifications and variations of this invention provided they come

within the scope ¢f the appended claims and their eguivalents.



basis’of the fact that a plural ity of application prograns nay have
access to the database at one tine but hardly change the sane attribute

si mul t aneousl y. Such a characteristic can tood better by
anal ysi s j'!” ns of
dat y[ '

the application prograns and the subggari ber m” Tabl e 1,
for exanple, the respective application prograns ‘cam change
the attributes having different service contents, or change®them based on
the result ., of rcejta[jj eval . Table 1  Application Attribute

Type of ' (related to) Changi ng Locati on
Location Information Change I nf ormati on Call Connection
Location Information Retri eval Chec king State of St ate of

SUbscriber i. Jﬁg'id%%%to%ngegigygf9&£Bﬁk§$gglsysEﬁ§uf# jﬁ%ﬁéﬁl

Del i nquency or cha angi n

of
Suppl emeptar y é%ﬁﬂﬁﬁ%%atlon systenffNME system comprising:

a database provided in a home location register

a processor for analyzing an input signal and sensing the
inherent attributes of information included in the input signal;

a plurality of application programs receptive to the output

sigrnal of the processor to output database management commands

pased on the attributes; and

receptive 'to the output signals of the plural application
programs to have access to the database related to the task of
the corresponding application processocr based on the attributes,

at least two direct memary access query interfaces having

access to the database simultanecusly to perform an operation for

managing the database.

2. The home location register management system as defined

Y

in claim 1, wherein the processor is a processor having a

ransaction processing functiocn.

3. The home location register management system as defined
in claim 1, wherein the message structure of a signal applied

from the processor to the respective application programs



S‘upp! ement ary Servi ce O fering Various Supplenentary Service

Retri eval Suppl enent ary Servi ces cordin one preferr
embodi ment of the present invention, att r| but escsﬂwmam m‘mﬁmn}
changed include point code subsystem nunber

| ocatiron resister identification (®9LRI D) and nDblle statlon rdani ng

nunber ( MSRN) . Attributes to be
changed al so include the state of supplenmentary serV|ce such as changi ng

the flags_congernin in CF), .call hol di ng voi ce nai
serwceg % £S5 £Ax h%f?g i 4%?7 | §ﬁoFFeﬂe@E§§%Qser%c}%~?%%E%O“three
way caII~\TN£g a@dnggpf%re ce_ca 1on %r ep+_« d|t| attrlbutes to
be retriéved a héﬁ aRhged “2accor % T Hﬁ“ﬂ 8P %t??%ﬁ@ﬁ Fncl ude
subscri ber 4 1@HEQQ {ﬁ% ﬁg%%¢a¥D %?g%qph fas stgignviggbs%rl 8l eq (STLhD

del i nquent "accoun SCri aut hor i zed VaIue &
cperate the related application program.

4. The home location register management system as defined
in claim 3, wherein the processor transfers the message to ths

respective application programs via the operation ID.

5. Tne home location register management system as defined
in claim 1, wherein the attributes are retriewed, changed, or
retrieved and then changed according to the result of retriewval.

Lig

5. The home location register management system as defined

o8]
rt
[o?]
o
}._-.1
®
bt
|

in claim 1, wherein a data structure comprises
indicating a table identifier, an attribute ID indicating a key
identifier, an attribute value indicating the actual key value
such as MIN or MSN, and a tuple ID indicating a retrieval

starting location.

~]

A home location register management system in a mobile
radic communication is characterized by at lesast twoe direct
memary access guery interfaces having access to the database

simulfarecusly based on inherent attributes of an input signal

P

L.)

]

to perform an operation for managing the database.



(AUTH) and personal identification nunber (PTN), “and ar attributes—
concerning the processing of supplenmentary serV|ce# w

forwarding nunber (CFNON, voice nmil system @ I’F %UMVNBI),
voi ce mail system BOX number (VMSBOXNO), short nessage® slystwe ess

( SMSADDRESS) and short nessage servicegodelivery pending flag (SVSDPF).
Unlike the prior art, according to the present invention, a plurality of
application prograns 6la-61n provided in the hone |ocation register gain
access to the datahase o1 independently, tq retrieve or change fthe gant ent
of services i the Unit 6f C&T T batds> “Consl e g stéR & special e

environnent _of; the mppile, radio.co kg%ELa?t Ogglgggglcgg%ﬁgegro%rans

6la-61n can ﬁave access to the aéfé ase passi ng at abase

rranagerren;tﬁé/‘sé,ergéﬁs *'I;ll%elde h@e&hﬁ"’%f@r g[a he eTLSH? A%} :Lhe 1 present
ed a iTe su

i nvention describ bove, plural no scribers recuest
for different services 16 al nost at

the sane tinme, the application prograns based on the attributes of each

service gaing, acgesgatldadchenadababase ddidependently @itk pard-arnog
desi red dat abase management operation. It is thus possible to reduce the

menory ofefhgter management system in a mobile radic communication
system, the method comprising the steps of:

analysing an input s

-

gral and sensing the inherent
attributes of information included in the input signai;
receiving the input signal and outputting database
management commands based on the attributes; and
having access to the database simultaneocusly based on at

least one of the attribute according to the database management

commands and performing an operation for managing the database.

10. The database management methed as defined in claim 9
wherein the management commands are retrieved, changed, or

retrieved and then changed according to the result of retrieval.

11. The database management method as defined in claim $,

wheresin the database manaaeﬂeqt operation comprises:

extracting a key for retrieving or changing the database

rom parameters included in an input message;

sudging from the result of the extracting step as to whether

rat
e

trieval operation 1s reguested or change operation 1is



appVicatfon prograns to be used as well as the tinme for access to the
dat abase, as a consequence of which the performance of the hone |ocation
regi ster can be enhanced. It will be apparenr—ro“rhUSémngTféﬁ“in t he

art that various nodifications and variations can esent
invention without deviating fromthe sp2@it or sco glﬂn Hﬂ" E»ﬂ"
Thus, it is intended that the present invention ocover

nodi fications and variations of this invention provided they cone mnthin
the scope qf, t hQ a%pended clainms and their equival ents. What is
claimed is: -3 A hone Iocatlon regi ster management systemin a

nobile rad.o c tio the system conprisin a dat abase
provided in a h%%qggoc% |oﬁ: EP e retgﬁeﬁrﬁofoc d#engK%ﬁﬁFﬁthﬁ’aﬁ

t I and h h ttributes of infornat  uded
i the | Apar o gAa Pre ok 'S d?g Far T L3P aie i Cacof "BraGRaRESPEOPY Ve Lo

the output s Q@%Ilof okeh r ut put dat abase managenent commands
based on the atterutes %hg 9883§85 5998 P

retrieving or changing the database by using the determired

data structure.

12. The database management method as defined in claim 11,

wherein the key is a mobile identification number (MIN} or mobile

i3. e database management method as defined in claim 171,

wherein the data structure to be retrieved includes a table ID

indicating a table identifier, an attribut

¢}

ID indicating a key
identifier, an attibute wvalue indicating the actual key value
sucn as MIN or MSN, and a tuple ID indicating a retrieval

starting loceation.

14. The home location register management method as defined
in claim 11, wherein the data structure to be changed incliudes
a tabie ID indicating a table identifier, an attribute ID
indicating a key identifier, an attibute value indicating the
actual xey value such as MIN or MSN, a tuple ID indicating a
retrieval starting location, an update count indicating the

number of attributes to be changed, an update list



a plurality of direct nemary access query interfaces receptive to
the output signals of the plural application prograns to have access
to the database related to the task of the correspondi ng application
processor based on the attributes, at | eas i mry access
gquery interfaces having access to the 2latabase l“mmﬁmwm perform
an operation for managi ng the dat abase. 2. ¢ The "Morte focation
regi ster nmanagenent systemas defined in claim 1, wherein the processor
IS a proc%ﬁﬁQng?yéggt@e E%@?%B&EéQ”tBVQ%ﬁ%§!%%e%yn%ﬁﬂf”hl update @alueThe
hone | ocation register nmanagenent system as daef“l ned 1nc al?ncl, wherern
the message,SlIUSHY @ nef 2+8L9Nak18PPbE edach roM 118 ¢ RIPERSIOande@. the
respective application prograns i ncludes a dialog I'D
indicating a rel ated nessage, an operation ID indicating an application
programidentifier, and a paraneter indicating the maxi mum|ength of the
parameter requiy.edThe deperakte hiLagehatedhaPld Cal iceF Predranciain 9,

operation fails.

i6. The database management method as defined in claim 11

Ll

wherein the retrieval operation is to selectively retrieve point

code subsystem number, visitor location resister identification,

and mobile station roaming number.

17. The database management method as defined in claim 11,
wherein the change operation is to selectively change point code
subsystem number, visitor location resister identificaticn, and

mobile station roaming number.

18. The database management method as defined in claim 11
wherein the change operation is to selectively change the state

of supplementary services.

1%. The database management method as defined in claim 18,
wherein changing the state of supplementary services 1is to

selectively <change £flags concerning call forwarding, call

-

holding, volce mail service, fax mail service, short mes
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4. 'The hone | ocation register managenent systemas defined in claim 3,
wherein the processor transfers the nessage to the -—respeetive—application

progranms via the operation ID. 5. The hone | i regi ster
managenent systemas defined in claiml1, wherein thﬁml " ?mtﬂﬂ"
retrieved, changed, or retrieved and tlen changed a i ! esul t

%

of retrieval. 6. The hone | ocation regi ster nanagenent system as
defined in claiml, wherein a data structure conprises a table 1D

indicatingsgrgﬁp e {gggéitéeréaf%dﬁ%%{ibute | D indiﬁating a key

identifier, an attribute Val ug THY T8 K Gar "key val ue
or MSN, and a tuple IDindicating a retrieval starting |ocati

such as M N
on.

7. A hone | ocation register managenent systemin a nobile radio

communi cati on isocharRet &ld A8k PhadhgefBst Lok & lye BRI Y aCCESS OUery

i nterfaces having access to the database sinuitaneously basée

on 1 nhéer’ent

attri but eswhérain itdibcsirgbakest €0 MY LQEF: 8R-APLR ALY EAL~JBRAGLAG 4118,

dat abase.

to the result of retrieval include attributes related to

subscriber authorized verification or supplementary

processing.

Ll

service

wherein the attributes related to subscriber authorized

verification include identification of stolen subscriber,
delinguent account subscriber, authorized value & period and
perscral identification number.

RN
I

22. The database management method as defined in

wherein the attributes related to supplementary

processing include call forwarding number, voice mail system

(&4

identification, voice mail system BOX number, short

system address and short message service delivery pendin

«Q
h
St
o

e}



19, » 8. The hone | ocation register managenent systemas defined in
claim?7, wherein the attributes are retrieved, changed, or retrieved and

t hen changed according to the result of retrieval. 9. A database
managenent nethod of a hone |ocation regiater managenment systemin a
mobile radio communication system #3e nethod conprising the steps of:
analysing an input signal and sensing the inherent attributes of
information included in the input signal; receiving the input

signal a Qut put td reMnagenent commands based on the
attributeggx%ﬁﬁ?é% ot q%ﬁbgﬁé%ggggss to the database simnmultaneously based on
at least one of the attribute according to the datgga%§¥nana enent
comands (TG FEItIGISRA MANAGENENTaARGTHY A %ﬁ%%%.

The dat ab%ﬁ%ﬂ%ﬁ@mﬁm hod! Mam 10ef RABAO FOMMENECATIONRYRIFM ¢ he
managenent commands are retrieved, changed, or retrieved and then
changed according to the result of retrieval. 11. The dat abase
managenent nethod as defined in claim9, wherein the database managenent

oper al i on COMPIISESHeq wirn X ARL N1G.8 KEY LOTaLEL LI NG QL CNFAAIRI; e
dat abase fromparanmeters I ncluded in an input mesSsage, * R

10.

a mobile radio communication system, the system. including: a
processor for analysing an input signal and sensing the inherent

attributes of information included in the input signal;

the attributes; and a plurality of direct memary access query

interfaces receptive
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applicaticn programs to have access to & database related to the

attributes, at least two direct memary access query interfaces

having access to the database simultaneously to perform an

This Sheet Has Been Replaced
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j udgi ng fromrhe result of the extracting step as to whether retrieval
operation is requested or change operation 1is request ed;
selecting a table to be retrieved or charged and determ ning the structure
of a data to be retrieved or changed according to the result of the

j udgi ng step; and retrieving or ch#fgi ng the database by using the
determ ned data structure. 2. The dat abase managenent nethod as
defined in claim1l, wherein the key is a nobile identification nunber
(MN) or nobile serial nunber (NMSN) 13. The dat abase nanagenent

nethod as defined in claim1l, wherein the data structure to be retrieved
includes a table ID indicating a tablﬁ:gge tifier, an attribute ID
indicating a key identifier, an attibdte“val ue indicating the actual key

value such as M N or MSN, and ab(}(pkgrougdncﬁp’gti ng a retrieval

starting | ocation.

14

MSC




14. The home | ocation register managenent nethod as defined in claim 11,
wherein the data structure to be chanced includes a table ID indicating

a table identifier, an attribute ID indicating a key identifier, an
attibute value indicating the actual key_value such as M N or MSN, a tuple
IDindicating a retrieval starting | oca&f{fon, an update count indicating
the nunber of attributes to be changed an update |ist indicating the

21 IDlist of the attributes to be changed, and an update val ue

i ndi cating the actual. value of each attr bute to be changed. 15.
The dat abase managenent nethod as defined in claim9, a proper error code
is carried back when the database nmanagenent operation fails. 16.

The dat abase managenent nethod as defined in claim1l, wherein the
retrieval operation is to selectively retrieve point code subsystem
nunber, visitor location resister identification, and nobile station
roam ng nunber.

FIG.2
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17. " The dat abase managenent method as defined in claim 11, wherein the
change operation is to selectively change point code subsystem nunber,
visitor location resister identification and nobile station roam ng
nunber . 18. The dat abase managenent nethod as defined in claim11l
wherein the change operation is to sel®ttively change the state of

suppl enentary services. 19. The dat abase nanagenent nethod as
defined in claim18, wherein changing the state of supplenentary
services is to selectively change flags concerning call forwarding,
call holding, voice mail service, fax nmail service, short nessage

22 service, three way call and confe ce, call. 20. The dat abase
managenent mnethod as defined in clain1k§ .fhherein the attributes to be
retrieved and then changed according to the result of retrieval include
attributes related to subscriber authorized verification or

suppl enentary service processing.

( START )

\

EXTRACT KEY FOR RETRIEVAL
/CHANGE OF DATABASE FROM 1— St
PARAMETER

(i.e. MIN: SUBSCRIBER|NUMBER OR MSN: MOBILE STATION
9 IDENTIFIER NUMBER)

" CHANGE

|

53— SELECT TABLE TO BE SELECT DATA STRUCTUREL _ gg
RETRIEVED T0 BE CHANGED

sa—1 SELECT DATA TO BE SELECT DATA STRUCTURE] _ <p
RETRIEVED TO BE CHANGED

F

RETRIEVE/CHANGE | 57
DATABASE

|

RETURN RESULT OF ] g
RETRIEVAL/CHANGE

1
( END )




21. -<The dat abase managenment nethod as defined in cl(%-ﬁﬁg%@;ﬁ%rei n the
&tributes related to subscriber authorized veri't hﬁfﬁ%* ncl ude
identification of stolen subscriber, delinquent aca@tzsubsgriber
aut hori zed value & period and personal identification r., °

The dat abase managenent nethod as defPned in claim 20, fEiQQ he
attributes related to supplenentary service processing include cal

f orwar di ng nunber, voice mail system idnetification, voice mail system
BOX nunbewstraker bfmtbeagdéscigaw®en address and short nmessage service
delivery pending flag.

22.

HOME LOCATION REGISTER MANAGEMENT SYSTEM AND Dﬁi:ggigu
MANAGEMENT METHOD IN MOBILE RADIO COMMUNICATIO

Provided with a home location regiater management system in
a mobile radio communication system, the system. including: a
processor for analysing an input signal and sensing the fnhgrent“
attributes of information included in the input signal; a
plurality of application programs receptive to the output signal
of the processor to output database management commands based on
the attributes; and a plurality of direct memary access query
interfaces receptive to the output signals of the plural
application programs to have access to a database related to the
tasklof tﬁe corresponding application processor based on the
attributes, at least two direct memary access query interfaces
having access to the database simultaneously to perform an

operation for managing the database.

FIG. 4




