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MANAGEMENT SYSTEM AND DATABASE MANAGEMENT METHOD | N MOBI LE RADIO

COVMUNI CATI ON SYSTEM  BACKGROUND OF THE I NVENTION 1. Field of the

I nventi on The present invention relates to a hone | ocation register
managenent system havi ng a database inlthe nobile radi o comunication
network. Especially, it relates to a hone | ocation register nanagenent
system and a dat abase management nethod provided in a honme | ocation
register (HLR) in the nobile radio communi cati on network by which a
plurality of LOAATHPN FEGTHRER MANAFAENT VS THR M PARARASE t 0 a
dat abase sysUARAGEMERE MERHOR aANSMABILENBARIONEAMMUNIGATLIONnSHNGTEMdat abase
managenent operation with a view to rapidly answering the request of plural
nobi | e subscribers for various services. 2. Description of Related Art A
hone | ocation register normally provided in the nobile r ation
network is located at a fixed position in a given networEMMﬁ ﬂﬂﬂﬂﬁﬂ@ﬁé to a
plurality of nobile subscribers and has the function of
dat abase to nmanage 2 4 JUN 2002 2 subscriber and |ocation r'éf%tmation for
of fering conmuni cation services. The hone | ocation register is connected to
a plurality of nobile exchanges, which control conmunicati ra
nobi | e subscribers. Fig. 1 is a concept diagram of a nobil QMBHMME wmlw
comuni cation network illustrating radi o comruni cations b era
honme Iocatlon register and a plurallty of nobile exchanges. R&F®P¥ing to
i ers 2la-21n and 3la-31n request for a
tary service, nobile exchanges 12 and 13

fecerve 7. 120015 8Ahe Bl vent son

The present invention relates to a home location register
management system having a database in the mobile 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 access to a database system of
the HLR 1in a simultaneous manner, performing a database
management operation with a view to rapidly answering the request

of plural mobile subscribers for various services.

2. Description of Related Art

A home location register normally provided in the mobile
radio communication network is located at a fixed position in a
given network with respect to a plurality of mobile subscribers

and has the function of an intra-network database to manage



this 'via an ‘usual signal path and, if any information retrieval or 2chafigh 2002
i's needed, gain access to a database provided in a honme |ocation register

11 in a predeterm ned sequence, executing required operations. The hone

| ocation register 11 is connected to a plurality of nobile exchanges 12-14
for nutual nobile radio comrunications2. The rel ated nobil e exchanges are

in comruni cations with the hone |ocation register 11 to exchange

information via a protocol such as |1S-41C such that each of themreceives
information with attributes concernlﬁgﬁlnfornatlon retrieval or change as

it reque%%%cr%ep%l%t%%‘és Oﬁﬁﬁéaanéﬁﬂfo 3@ %h@fcf@rﬁﬂé}ﬂ %ﬁi‘a‘i‘uﬂfo%tlon
Iocatlon re Sterﬁéﬁb e d scrl E ow.in conne aon é; .. 2. For
exanpl e, & Wbt e §5WFb dﬁ%&ﬁ?gﬁﬁ e% 45t gpaggcrted-te a 002
3 t h [l t . f
ocat oo nPSPREET BRoTaBRE g T T cavebroby CERuC R pEF e b En e ey (U saL °

rel ated X ts in conmunications for infornation mﬁth t he
hone | oca %%gr§%§€ i%§V|a a protocol such as |S-41C, transferring the

service functrpg requesd e ghe HRike csubsqobbeL Loulde logation

register 11. It° neans, mutual commurications are esta |she etween the

appl i cath ofHF R AIBs £F Hvi gled 4y LRCIRRId R iOHBRYG _M 5t 8&@95‘? hog&at i on
regi ster 11. The plural application prograns provided in thé honme |ocation

register)ddagabh PE§ESEetO0ahbeadplabasersystenpbui bt ckBhhRgeBOMe | 0cCation
register 11 in the order of priority predeterm ned based on the property of

the service rrggestedgbyo titey Mibi hersubsariahemnobi ebr eNE8810& r § NANGL N
information. As shown in Fig. 2, a database nmanagenent system (DBMS) 43

det er m ngsdt3tea 3 nalreofidert ﬁbrpailcﬁ;rmntqmdamlstéewatdeoarwSm@pl@ﬁéi@ta@&
priority predeterm ned based on the property and content of the service
request edebyitbe mobile subhengker 12hamda I3 weadditwe of Bl o catgoal progr ans
44a-44n gain access to a database 41. The reason of this is to prevent any
fatal dabbgesvipoantheusyssegnédrpathagndg afdabp ShbHoedatinonheetatiabase in
such a way that while any one of plural application prograns 44a44n is
execut edprtd¢ranyders agsidesht igennprogeanstger RivEssse @ rdwe ddat dAbasehone
performa required nmanagenent operation. There may be many factors in
suppor t i A§CAtRBROUEE BT | Bér slind dPfedevarnbued sseducasenor exeaptdnyg in

the nobile radio f , _ .
required operations. The home location register 11 is connected

to a plurality of mobile exchanges 12-14 for mutual mobile 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
location register 11 will be described below in connection with
Fig. 2.

For example, a mobile subscriber requests for a database



2 4 JUN 2002 4 communi cation network. The nost inportant factor is 2(ﬁ JUN 2002
i nprove the speed at which a plurality of application prograns APs provi ded
in the hone |ocation register gain access to the database. This is because

t he dat abase managenent system 43 gets access to the data base in the order

of priority predetermned in case wher® the current application program

gets access to the database to perform a desired nanagenent operation. The
prior art cited in the present invention refers to the honme |ocation

regi ster (nmodel nane DCN- HLR) Rf SK Tel ecomin Korea, which can, support 500

t hous andHEHTE SubBET? b%?scf"é t ROTASE AR, | FHRRIFRS AT WbBBE V566 moBi | e

ool ot oA S PEofReas Bt Pt T e S S1CoRSIWASH 2 pi ”%q'b? o

The. dat FHERS TR Aore Rt 18y SEaTeRb AT Of S e RS ARt T ol Peaﬁrﬁiﬁ&gcraa e
access t%éJkﬁ%Qf}&P%&ﬁrg% ¥ohB GYSder2 %ed‘lsoé 7 hf;f ofder .0 J:IOh:e c%‘ib' le
ers h t or der

subscri b request e eService and prlon

pr edet ergyi ed, by §hey dat @Pgﬁgfémﬁg théegterv% BLRQf 07K ¢ Ea'[u%%%oc

provi de services for at npst about nobi [ e subscribers th corresponds

to 1/1000, 0200 o BouwsardpaubesrihensmRen -3a¢ang: r%@@t@? £XCeBSin Jwnber
of mobile subscribers (nore than about 500 persons per second) request’ for

servi cespyduer ecbfmank £8t 18k 08 ren AR NsHEDCESS| 8N dihbergiPlication
suppl enmentary services such as call connection because the speed 2 4 JUN

2002 5 girodi s aRdvCddd O 08 a8 oW eathride tdhey hate Hacatibdea st er
gain access to the database is delayed. Furthernore, when one subscri ber

request srd@istte Sarlvi Cae Hour&Xadmd el c£ed dn GUVRCINDBroFa dEaINY n Pt I0€ athifes
are required to offer the service. These procedures are perfornmed by way of

communi cab¢amnsohetansient dthd Ir egiecticeesappbi chti dat phoge anpgsasd Blelt in

dat abase. As the application prograns have access to the database in the

order oftipei onéng plecetermi mesyisther nehibr yirof the applércatddn griogriams to

be used increases with an increase in the nunber of subscribers requesting

for servpredetermined 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
plurality of application programs 44a-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 executed, 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



SUMVARY OF THE | NVENTI ON Accordingly, an object of the present i nZe’htJLWIZU@Z
to provide a hone |ocation register managenent system and a dat abase
managenent nethod in the nobile radi o comruni cati on system which are
adapted to have access to a database based on the attributes related to the
services simultaneously requested by a4plurality of nobile subscribers and
perform a desired database managenent operation. Additional features and
advant ages of the invention will be set forth in the description which

follows, and i.n part will be apparent fromthe description, or nmay be

| ear ned Wﬁ%ﬁ%fn%%oﬁﬁve § JROS The BB} BREF vERCEAG othéP &ges
pf the invention mﬁllib .rgalizeg an .%ttaiged gg.thg.structure as
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managenent system i ncl udes: a database provid in the ocation

regi st eryn &y062%3 ther carakyzi 8gpanchopdh §£9ﬁ§£ma@9t§e£§éé@s the the
i nherent attributes of information I ncluded in the input signal; a

pl ural i tgafoa0p! i € abd 10 i 0Yr BEB1 F &€ M rh ¥Gerhdn t hep OB PLbn Si gnal of the
processor to output database nanagenent conmands based on the attri butes;

and a pluralithe ofribs ectt ey BCCRES gheyand nitrardracias recetd ue tihd he
out put signals of the plural application prograns to have access to a

dat abasehgned al edat ot herelgdsiceaf tiedebr neapomdivrg LR Pl £ abKOmepeeees Siaf
based on the attributes. At |least two direct nemary access query interfaces
have acdésised 0 whiechdatabaseprse mul 3Ghediusi sartd meds floy m s apeseats oo fudte
managi ng t he dat abase. I n another aspect of the present invention to
acconpl ik anwecdmd adbjisdon,agbbetst 0§ wekdi ree subiserdbg racpesssgueng can
interfaces have access to the database sinultaneously based on the inherent
attri butest okcaaspnpit shgnalatedaser fof ntha dpmeat lopatben register to

perform a required management operation.

When a plurality of application programs get access to the
database in the prior art, however, the database management
system controls the application programs to gain access to the
database orderly in consideration of the order of the mobile
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
subscribers (more than about 500 persons per second) request for
services, there is a limitation in rapidly processing different

supplementary services such as call connection because the speed



managi ng t he database. Preferably, a database nmanagenent nethod of & HoN=2002
| ocati on ' ~ 2 4 JUN 2002 register nmanagenent systemin a nobile radio
comuni cation systemincludes the steps of: analyzing an input signal and
sensing the inherent attributes of information included in the input
signal; receiving the input signal andSoutputting database nmanagenent
commands based on the attributes; and having access to the database
si mul t aneously based on at | east one of the attribute according to the
dat abase nanagenment comrands and perform ng.gn operatjon for nagi ng the
dat abase® ALLOT By CRREAN HeF 3 AR PERVEAEROM T ot ABpINERE t GOERS RBIE
| ocation reqgister, .use of the databa managenent .systemis not required
and t he “&9e SFeqided afcézrestshgoaﬁ%ﬁ éj%tecia(?r?sﬁr &ﬁ’rélr‘?&at%(?dhave access to the
dat abase is (rge,(%%%edm%uch that rmore subscribers cantbefsup orted for _the
sane period (& RAE 1t HESRERDT v B° T Hp prAEei St BF cyrate 1&5n 68*
reduced, cin e rance of h | Lo egister. It is to
be undeﬁgggggﬂ?ha€é%gtﬁeﬁhéegggggofﬁbI%%ﬁérgggagggg%ﬁt%g% dﬁ%q¥h5e?oFPomjng
detail ed (descripti r; exeﬂfé y nat.ory. [
pr ovi de% ur tsrﬁe#}%ex%:%g%ét%iedn o] ﬁep?ﬁxg/gﬁ?%% %s%l%?ﬁga%gﬂl %I&egg%gR}bng ON
OF THE %Bﬂﬁgﬂ@@%\ﬁéﬂcﬁtwer@%m@%@&%@%ﬁgficmsﬁ % k%%”%gﬁ to
provide a further understanding of the inventioh and are i co?porate in
and constid Wetappae! AL thes sheciddcadd oproblhidst hate enhodigrepts «@f the
invention and together with the description 2 ~ ~uN Zooz 8 serve to
expl ai n dhegadaciplese odrdde ¢HVEALLODLY predetermined, the memory of

the application programs to be used increases with an increase

in the number of subscribers requesting for services.

SUMMARY OF THE INVENTION

Accordingly, 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 simultaneously requested by a plurality
of mobile subscribers and perform a desired database management
operation.

Additional features and advantages of the invention will be
set forth 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

illustrated in the written description and claims hereof, as well



In the drawings:' Fig. 1 is a concept diagramof a nobile radio 2 4 JUN 2002
communi cation network for illustrating a radi o communi cati on between a
general hone | ocation register and nobile exchanges; Fig. 2 is a concept
diagramillustrating the state that a plurality of application prograns
gain access to a database in a hone | é6cation register according to prior
art; Fig. 3 is a concept diagramillustrating the state that a plurality of
application prograns gain access to a database in a hone |ocation register
according to present invention; and Fig. 4 is a flow chart show ng the
retri evas$ / ehanyePepaedt F6AYERESr di ng to one preferred embodi nent of the
present i nvention. DETAI LED DESCRI PTI ON OF PREFERRED ENMBCODI MENT Ref erence
will now be hRd&Ni i SRASH IO]fotPﬁepﬁteéleé‘rtr e Erblot? e RPs a&fcof‘}?ellrﬁfbsw

i nventi on, exa ich,are illustrated in the acco dr awi ngs.
o O o Ch o Bb e e bt i ST St /T (Tt S Bog Ty L %%%%tya%@ k

w1 olion, oo e o secess g8 it nase 10,5 hare Lo Lo fogt
dat aPagsﬁm § REQFERPOL PP hRE8NBEYZ] N L 0P 1 SA O AL SalY LhE L8SUESE “of o
of a home location register management system.

Preferably, the home register management system includes:
a database provided in the 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 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
task of the corresponding application processor based on the
attributes. At least two direct memary access query interfaces
have access to the database simultaneocusly 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 interfaces
have access to the database simultaneously based on the inherent
attributes of an input signal to perform an operation for
managing the database.

Preferably, a database management method of a home location



9 nobi |l e subscriber for a certain service and dividing the input < dndUN 2002
according to the attributes of information included in the input signals, a
plurality of application prograns 62a-62n receptive to the divided input
signals to output a database managenent command based on the attri butes,

and a plurality of direct nemary accesk query interfaces 6la-61ln receptive
to the output signals of the plural application progranms 62a-62n to gain
access to the database related to the task of the correspondi ng application
program based on the attributes. The prqcessor 63 is a transaction capacity

appl i caf $8hS paF (MFIRIPYE" REVSETL & " 2 L 54 3G EaTBENACET§RRI S¥DhFRCt i on
control.gaia %SC%&% and refgygncgquneral 65 d%notes g negsagestran§fer
L e T e
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rressage}néﬁrgggrp%??ggg?ge?oo# en Cl’r?nilattjhoen ainnpﬁliucag G|Og‘rr11 EPSg%aﬁi‘gaﬁag%aT;

t Ladicati t. i h of i t
Phe rel SFH-apar Gat on Bl bot ne Tansr SesEnsh 6 Tarrers A¥helngRei s ©
the respehLK8saRRdER! AN HOOLATE KidcLhe APer alhald Diodbe.anplieall on
program analyzes the paraneter included in the received nessage, retrieving

or changhigpble dahahasteshshy Wiged Jmetdirofd: NBIBI Y a0EES tﬂk'%gﬁe

interfaces 6la-61n according fo the result of analysis. Hereafter,

oper ati gRcardidat aBasgenBAaEBABAt MEBhREAAt BoRAABAL508ALI BBrEE8YnShE! an
according to the present invention w Il 2 4 JUN 2002 i o be described

bel ow. A@ega@w@nimoEiganggih@et@@tagaa@ag@_the nobi |l e radi o comuni cati on
network I's a database for subscriber information, an index 52 is an index
structure, dReeotrdimgary ateesshpuginedarteriacest {dNVA sapplaefloocatae
connection interfaces between. application prograns 62a-62n and dat abase
51. Thehdmeetbcreianyragteserquesy ohtehd azesiGlse Ghmaaemantt afsaees ikhat
gain direct access to the database 51 to process each service of nobile
subscri bets reggquestedniy thike tnoki keqexckdndes &he pepfocatfioncpirogsassch as
retrieval and change of information in the unit of attribute of services.
When a ¢al | havanextdass sdovi thei sdataprst ed shyradecefl aseent dihathobblre
subscriber (Ms) in the nobile radio comunication network, the rel ated
mobi | e exEREFGEeFENSE8 PReSPRRAEEEdt HOE oFEING ¥RE P 19 tde tHaee ansc &hkon
regi ster by using the standard protocol such as |1S-41C. Then, specified
appl i cafied®pr 64r AhB 8RR 62At HPBVP EHREL #1hS t T Hohe dbead o g nhégicdtngr the
retrieves the database 61 storing subscriber information to exam ne whet her

or not & fREEIANESs Rfs Gith &P eI 1G9 tSi€ cal | connection service is

i th | tate. It , i t o f d to wheth t

Lhe carrent dorS7 s tan 591 BoarrBEbPA” it Ethr e of Setar L ideieneral
licatj 2a: 62 i1 h i to he off db i
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I nfor rnata'n%1 e@%ﬁ%%%tto%fra%\ﬂ %e.fet r].'?’1t%'?1rd\{elacet‘o pl:ov?.d% %u‘ytuﬂe%()%;{planation

of the invention as claimed.

BRIEF DESCRIPTION OF THE ATTACHED DRAWINGS

The accompanying drawings, which are included to provide a
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



m So ‘many procedures are required for a subscriber to connect a cald 4 JUNsH0?
procedures are executed by the respective application prograns 62a-62n
provided in the hone |ocation register. The application prograns 62a-62n

i nclude an application programto change | ocation informtion when the
subscri ber noves to a new | ocation, amBapplication programto supply

| ocation informati on when a call connection is tried, an application
programto exam ne whet her the subscriber is in the nornal state, an
application programto activate or deactivate a supplenentary service, and
an appl iS€&ticor OpieFiriamnt & héhade aid &t &tfe tére tilgefipsitenent ary servi ce.
These application prograns 62a-62n gain access to the database 51 to
retrieve necédsdf idHSFM&tSon or change a specified attribute field
Retrieval and change of information can be independently performed and

i nformati on can be changed sel ectively according to the retrieva_ result.
In a case where | tiple subscribers request for. .different servi.ces.
Separatel y ad ‘GHaracors SORCSPh THRSHUB 15 F QS Borfaics GETOHY g fon
appl i catiqn progra 2a-62n.each rresponding to. th ttribute peculiar
o each S e T6an TAA0S ARLAET ForthLs dataRaCE e PRt oA
neans, t diqr . QGCess inte ces (DMAQ s) 6la-61n for

di rect ihrqut%leer flfé%%%&%%%ﬁceeépapq%%%lo% pé;%cglrag}%e(%?a- 62n and the dat abase
51 analyze thaatlyiputes ghclie SELYLERSIedUpsLed By hie JOlkl €nae o
subscri bers and the application prograns 82a- 62 gain access to the

dat abas g, 1l Si A (ANEQYUST Ve d 05 SN B FaRE ga?n4adbhs2008 12 b 6%,
performng operation such as information retrieval, change, or retrieval
and change,ffe I T IBIA FegNedd r Ao RIDERAS & F 08 k4 J eving and changi ng
t he database 51 with the d?rect memary access query interfaces (DMAQ S) 6ia
61n i s descrimef in £ONaecbhespw thabkem 411bsEshrihfethespeaidevahat a
application prograns 62a-62n extract a key for retrieving/changing the

dat abasey1 frd 1 iexangpf eappbbeheibdeprbyianti gainuabeeseMel) aordamitids sieri al
nunber (MSN) fromthe paraneter included in the nessage supplied by the
processos iodne i InsdteporSlredy § telgenend rdsng otoredrasenv iMre¢heionet anéval or
change of information is requested, in step S2. If retrieval of information
is requested,Fiagtabl e itso be rfébwi egkdrts skbdetted, the stedpriSSialahchariyee
structure of a data to be retrieved is determned, in step S4. The data

st ruct urepeatheon etc¢evatng ntbudae predbirgedDembdiddaeingg cf ttdld epresent
identifier, an attribute ID indicating a key identifier, an attribute val ue
i ndi cat i gvemelaret ual key value such as MN or MBN, and a tuple ID
indicating a retrieval starting |ocation. On the other hand, if the
judgenent forned in step S2 indicates that change of information is
requested, a table to be changed is selected in step S5  and the structure
of a data to BEI2huRBRE3CRUBTEON; QEyPRERERREY BUBOREMERSta structure to be

hanged i ncl table IDindicating a table identif] ttribute ~I D
e g h REe bl i ' B o Mafe' 3 SabPRlie s e tate it g,

val ue Sugﬂbggir'r\m/ﬁlerl}lt(s)r o'¥sNthea tplf:‘%ls%nltD invention, examples of which are

avr=l AL Wat’s — £ £ “ELVa )

illustrated in the accompanying drawings.

Fig. 3 1s a concept diagram illustrating the state that a
plurality of application programs gain access to a database in
a home location register according to present invention.

Referring to Fig. 3, there are included a database 51, a

processor 63 for analyzing input signals by the request of a



2 4 JUN 2002 13 indicating a retrieval starting |location, an updat Qqﬂnizmu
i ndi cating the nunber of attributes to be changed, an update 1 i s
indicating the IDIlist of the attributes to be changed, and an update val ue

i ndicating the actual value of each attribute to be changed. Subsequently,

t he database is retrieved or changed 9n accordance. with the requests of

the respective application prograns 62a-62n, in step S7. It is necessary to
retrieve the database before perform ng change of the database. After the

tri I t he,dat i ful | npl et ed, the di t
nocess GHRF §oi AERFFACBEE| BRRQITSR FbR o Ak SHATyE The Ua AEAEctee YRGS ng
th dat t, the.update lList .indicati he 1D list of.th ttribut
Lo b CRANBBH: BRECERE" Bpast & Falrd TRl it 1y Lhe 01 et VAl e GrC (e
ttrib - i.ngl.uded | tat - " _
et 11 ovi ot B A SRR e P U bty | B R SRSt S 5 atPon,
i step,SBepet el e, OPREALIGN Il | Snpfic PSABRR 18T 10X 6adB.(val ugasuBLLer

t han zero) carried back to the nobile scri ber. exanple, an error

code, -@llahsmaRe! LedmBack Ha i@ mid & subssid ber mnaapﬁgfgw@yreffﬁrd

does not exist. The concept of the present invention is contrived On the

basi s ofjithetf aehathatacd RlsUr@ldrty 1Qft S d LAt d DN PIOIF 8B HBYe hayeraecess
to the database at one tinme but hardly change the sane attribute

si mul taeaeg&kysiéughs 3 £haieagl akagt hpﬁwaab@pﬂr@@wﬁmﬁ drattiem by %a@hysi S
2 4 JUN 2002 14 of the functions of the application prograns and the

subscri betedat abashne Aatabawa reliablbetd, ther texanpkerththeoresppehiys
application prograns can retrieve or change the attributes having dif?erent
servi ceappnteatsonoprobaagebhbeth basete ot thibutssul (Thef prefgdseval 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).

The message supplied to the respective application programs
62a-62n by the processor 63 1is 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 required to operate the related application program.

The processor 63 transfers a message to the respective
application programs via the operation ID. The application
program analyzes the parameter included in the received message,
retrieving or changing the database 51 by use of the direct
memary access query interfaces 6la-6ln according to the result
of analysis.

Hereafter, an operation and database management method of

a home location register according to the present invention will



Tabl e 1 ApplicationAttributeType of QuestionProgram ~(rel ated to)Cﬁédgumw 2002
Locati onLocati on | nformati onChangel nformati onCall Connecti onLocati on

| nf ormati onRetri eval Checking State of State of subscriberRetrieval
andSubscri ber Such As Del i nquency orchangeSt eal Changi ng St ate

of Suppl enent ary Servi ceChangeSuppl enedl aryServi ceOf feri ng

Vari ousSuppl enentary Servi ceRetri eval Suppl enent aryServi ces According to one
preferred enbodi nent of the present invention, attributes to be retrieved

or changed i ncl ude poi nt code subsystem nunber (PCSSN), visitor |ocation
resi st 7S GRRET £ %ﬁt?%EOYVLRID) and nobi |l e station roam ng nunber (MSRN)

2 4 JUN 2002, 15 Attributes_to be changed, al so i nclude the state of
suppl enent ary® séA"ee éﬂcﬁﬁﬁ%'cﬁangg?% Fré-328§s tBnd ‘%iﬁ@géiﬁl T4 di ng

CF), call holdi | ce i rvice: (VMB),. .1 mail_service (FV5
hoti restndft e leb Prendf PR e b e Mol sl thr SR e (S
I'n addi 5#}09nd§§<t shbutes I’iOi}?c?e%eEEkEEQElré”dd&Q%EéC'&f%'&& according Lo, the
result of retrieval |n€Tude subscriber aufhorized attributes such’as %tolen

subscri beecf SILBL. (@ghidialens, o apaoupteSubsaeben DAe: atlori efousl ue &

period (RUTH) and personal identification nunber (PIN), and attributes
concer ngg:gﬂest%ﬁcs%gggmgf 6SHPBLRMBALARYt SBAYECES . SURD A@sreat|népswarding
nunber (CFNO), voice mail systemidentification (VMSI), voice mail sysStem

BOX nunhgre6YVEBOXNO ntsherteBEE320618Y 58 AEEE €55 § SMRAPDRESS) d apdc-shor t
nessage service dePflery pending flag (SMSDPF). Unlike the prior art,

accordi Bgctest e ptlesedbtiapuent i3, ta pirdcRlsist yeHth applkiveaki @ progl ags
6la-61n provided in the home | ocation register gain access to the database
51 i ndepebdentbgrto retuesvedorbghartge trudident ertchahgrer veaes partdemuni t
of attributes. Considering such a special environnment of the nobile radio
conmmuni éahconpnshsuapm s cattimire varlognanshétge6dh iodiv heatel @cdessheouthe

dat abase 51 wit hout passing the database managenent system as needed in the
prior apf. aStchbasei nft kerpiesent invention descri bed above, when a
plurality of nobile subscribers request for different services 2 4 JUN
2002 16 al no¥heat & heashneonhaetirhe sappliiccationrpaegsaad basedeoncf he
attributes of each service gain access to the database independently and
per f or ncgrgesinr ngbdacapabacrabageMht bpdit reRllet rpeiphgsmpyssEpEeono
reduce the nmenory of the application prograns to be used as well as the
time fofeiveés t%h?héQ£ﬁQﬁ%s@9bééea‘Fﬁ%?gﬁﬁénéénéﬁsmhF%ﬁ tHEYSSS of france
of the home | qcation.register can be enhanced. It will be agparent to those

ski | | ed SPA™IRE CAre YRAD VAT GPfLOR FBASSARE VA Ei RS ScahaBe2RElde i n
| nvent | 6 CPRUE: 11T S5 neanAde 1 RRC YRS TR sec | RVeht7on ShvBFopREnS
oot 11 Co eI APLAZE 005 oF ULg. | BRThLAR, et they Sevp Rl
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 service.



2 4 JUN 2002 mWat is clainmed is: 1. A honme location register manggéngip 2002
systemin a nobile radi o comruni cati on system the systemconprising: a

dat abase provided in a hone |ocation register; a processor for analyzing an

i nput signal and sensing the inherent attributes of information included in
the input signal; a plurality of appllktation prograns receptive to the

out put signal of the processor to output database nmanagenent comrands based

on the attributes; and a pIuraIity of direct nenary access query interfaces
receptive ' t he out

u s_of_the pg cat i, programs to have
access to th Og%?%%a%€b$%§%?%ﬁ o tﬁﬁ?%%ggfy e EbFFéé Sﬁ ﬁgcaﬁﬁ?FEatlon
t
iter T ages hact ng HetesoF B PHe s a%aé:ag%%u\\ﬂ\?aglegﬁgl y'¥G prfbrnrane

oper at Bﬁpl BEtQBHangQ?Egﬁsd%kﬁp%ﬁﬂx %roWE%eBO”? '99ﬁ§ a1 reghBESElon

managene Systemas defined in clarm erein processor IS

processop haykpg Bnd rawﬁ%a&rbrp 9%%§§h1@96§é'ﬂ§§howrhc§4dér he, ﬁgaﬁlhge%hon

register nanagenent systemas d Flne in claiml, wherein the nessage
struct upeoghanm §bg@1@én@@pi¢@éic{6@rmdﬂ@mm&%sweﬁ @hlheubaerestirVhoves

application prograns 4]

to a new locatlon, an appllcatlon program to supply location
information when a call connection 1is 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
supplementary 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 to the retrieval result.

In a case where multiple subscribers request for different
services separately as characteristic to the mobile radio
communication, the application 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 between the application programs 62a-62n and the
database Si analyze the attributes of the services requested by
the mobile subscribers and the application programs €62a-62n gain

access to the database 51 simultaneocusly in the unit of



ds includes a diralog ID indicating a rel ated nessage, an operatioﬂ 9EUUN 2002
i ndicating an application programidentifier, and a paraneter indicating
the maxi num | ength of the paraneter required to operate the rel ated
application program 4. The hone |ocation register managenent system as
defined in claim3, wherein the proce$8or transfers the nessage to the
respective application prograns via the operation ID. 5. The hone | ocation
regi ster nmanagenent systemas defined in claim1, wherein the attributes
are retrieveg chan ed,f or .retrieved . and thgn changed according to the
resul t 8f CFePHFEVal P8 OFid "RoRRSEGCAPT oA FBgR St &P TARAGERBNF S 5§ 4F ¥Rt as
defined in claim.1, ereiq a %at% structurefconprLses a table ID

i ndi cat R E%t abfe SEdEAE Ae AR af "EIES Bt é B REEE i ng a key identifier
an attribute value_indi Al actual. key val ye . such as M N.o N, and
atuple ID iﬁ&%&écha %f?%???%%ac”% Sg?ﬁﬁ§l¥8c%?¢kﬁPaQﬁlQQ|%§$edﬁééggf8n

redi St et MBRdeRRaN GSYRLeM LR a3, Mae. k0, compuDLgaLionolaoeyr aster | zed

by at |éast 't irect memary access que ces having acces o the

dat abasg$i M4l RRGAYSH Based, QR dheS entc At byt es of an input signal to
perform an operation for managi ng the database. 2 4 JUN 2002 19 8. The

hore | ocati orjnegi stefe FRAFGRABRL: SYP1eMaas cdebirRgdalnd ebalrnh, eWhenekn the
attributes are retrieved, changed, or retrieved and then changed accordi ng

to the resueht rofr reirievdlng /hahgdphase Jaraagerentorethadoot  amberee

| ocation regi ater managenent systemin a nobile radi o communicati on system

the net He@dnedmidading trheusdep@MIN) or mobile serial number (MSN) from
the parameter included in the message supplied by the processor
63, in step S1. A judgement is formed as to whether retrieval or
change of information is requested, in step S2. If retrieval of
information is requested, a table to be retrieved is selected,
in step S3, and the structure of a data to be retrieved 1is
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 a tuple ID indicating
a retrieval starting location.

On the other hand, if the judgement formed in step S2
indicates that change of information is requested, a table to be
changed is selected, in step S5, and the structure of a data to
be changed is determined, in step S6. The data structure to be
changed includes a table ID indicating a table identifier, an
attribute iD indicating a key identifier, an attribute wvalue

indicating the actual key value such as MIN or MSN, a tuple ID
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information included in the input signal; receiving the input signal an

out putti ng database managenent commands based on the attributes; and having
access to the database sinultaneously based on at |east one of the

attribute according to the database managenent conmands and perform ng an
operation for managi ng the database. 10. The database managenent nethod as
defined in claim9, wherein the nanagenent conmands are retrieved, changed,

or retrieved and then changed according to_the result of retrieval. 11. The
dat abasE"FaPAGEAE Nt netHot S defSitied N9 cLECAL OMnhefBi nUPART Bat EDaRE

managenent . operati gn conprises: extracting a key for retrievi or . changi ng
t he daté%é§%£?+%ﬂ1 ?ngﬁﬁ?éOinéFEHéguFﬁsaﬁoﬂﬁb&?“ﬁﬁ§§hgép FHQgFﬁgl¥?Bn1the
result of the_extracti t.ep as to whether retrieval operation is
request%ﬂdb?aEﬁaﬁgg?ISpg%aail&% iog t fetﬁﬁi\lrbiﬁt?f 3¢ ?’e%u‘gé?ré%‘?g'se?%%t?%g a
table to_be retrieve r .cha and_ determ.ning_the structure. of a data to
be ret r'il%(\glae%éo\?é% ée/mgrég %%%%&%?tﬂbe t‘igcict"hael rveasllﬂet of efaﬁg’ fggéilﬁbltg‘t EB;D%nd

retriev&pgngédchanging t he dat abase by using the determ ned data structure.
12. The“dat abase managenent nethod as defined in claim 11, wherein the key

is a nobile égsgggﬁgﬁe&wn ﬂ!gegbgfsat e Ori.sm)P'chiéﬁ%&al%fw@%%g(eMBNln 13.

The dat abase nmanagenent -~ net efined in claim erein the data

structugecbeqRBcEety] eyedidckudassast abke ¢ i Rdisgatingea éﬁgi;@cation
identifier, an attribute ID indicating a key identifier, an attibute val ue

i ndi cat pregkhRsacbualedkey Mal sieesush, ascMily leMMardnd @ el ¥ d the
indicating a retrieval starting |ocation.
database before performing change of the database. After the
retrieval of the database is successfully completed, the direct
memary access query interfaces (DMAQIs) 6la-6ln change the
database 51 by using the update count, the update list indicating
the ID list of the attributes to be changed, and the update value
indicating the actual value of the attributes that are included
in the data to be changed. The result of retrieval or change
returns to ‘the subscriber that requested information, in step S8.
If the operation fails, a proper error code (value smaller than
zero) 1s carried back to the mobile subscriber. For example, an
error 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



.14. The honme | ocation register managenent nethod as defined in claimfiN 2002
wherein tre data structure to be changed includes a table ID indicating a
table identifier, an attribute ID indicating a key identifier, an attibute
val ue indicating the actual key value such as MN or MSN, a tuple ID
indicating a retrieval starting |ocatli4on, an update count indicating the
nunber of attributes to be changed, an update list indicating the ~ 4

, SUN 2002 21 ID list of the attributes to be changed, and an update val ue
indicating the actual value of each attribute tc be changed. 15. The

dat abas®® nER@gERRRE I HRE hot BRE dRPP hieP F HOR I RF PN FRDpEre eF FRFCEHRRE i s
carried, back when the database enent operation fails. 16. The dat abase
managen®at 22t fod A ﬁg?wﬂedjingggignl'l,f eretH'R réﬁ?ie@%ﬁp%ﬁE¥%§ion
isto selegtiv€l¥ retrieve point %ode subsya{en1n%nber vlgi or |location
resi st ePPPUBRE F PR S 2 AnEAToBEFE T8V 5t P orf 1O AGnahber2u19S Hhetng

dat abase, pan n hod as defined in claimlll, wherein the chan

oper at 1 h S O oBPEYE Rely LhbTge 501 Tt EBs SR hbere VFerior

| ocatioperesister identification, and mobile station roam ng nunber. 18.
The datagase managenment nmethod as defined in claim 11, wherein the change
operation istigisehectively change the state of supplenentary services. 19.
The dat abase managenent nethod as defined in claim18, wherein changing the

£.

state of SUpprementary Seryices .5 L0 Serectivety thanmge fags CTomncermmng
cal | foﬁﬁ%@ F1RYCLRAI |~ hol dilndttFdPeEemai | service, fax RS SerQieEtighert
essage Program - (related to)
Changing Location Location Information Change
Information
Call Connection Location Information Retrieval
Checking State of State of subscriber Retrieval and
Subscriber Such As Delinquency or change
Steal )
Changing State of Supplementary Service Change
Supplementary
Service
Offering Various Supplementary Service Retrieval
Supplementary
Services

According to one preferred embodiment of the present
invention, attributes to be retrieved or changed include point
code subsystem number (PCSSN), visitor location resister

identification (VLRID) and mobile station roaming number (MSRN).
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dat abase managenent nethod as defined in claim~1, wherein the attriDbltes
to be retrieved and then changed according to the result of retrieval
include attributes related to subscriber authorized verification or

suppl ementary service processing. 21.15The dat abase managenent net hod as
defined in claim?20, wherein the attributes related to subscri ber

aut hori zed verification include identification of stolen subscriber,
del i nquent account subscriber, authorized value & period and personal

i dent i f PERELBHTRENBRrPe 22hanFRd dHtSshase Lvsitagerent 2Bt ABASERP HRPeMedr ¥ n
claim 20, wherein Ege attributes related to suppl enentary service
processrR§ViLhEl FH&E AT ??ﬁ@@&%ﬁnbhﬁuﬁgéﬂ? VONGE Teing S5t lenforwarding

| dent 11168100 0 £y ToLL, Syshem SOC punber, Shorl e9gags, Ve hagtness
- An2 'AgerégcéA(F@S)esghérLJmégg%Qéxgég%iéé (SMS), three way call (TWC)
and conference call (CC).

In addition, attributes to be retrieved and then changed
according to the result of retrieval include subscriber
authorized attributes such as stolen subscriber (STLN) ,
delinquent account subscriber (DAS), authorized value & period
(AUTH) and personal identification number (PIN), and attributes
concerning the processing of supplementary services such as call
forwarding number (CFNO), voice mail system identification
(VMSI), voice mail system BOX number (VMSBOXNO), short message
system address (SMSADDRESS) and short message service delivery
pending flag (SMSDPF).

Unlike the prior art, according to the present invention,
a plurality of application programs 6la-6ln 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. Considering such a special environment of the mobile
radio communication, the application programs 6la-61ln can have
access to 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 request for different services
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10% & () - & SHL0% & (né 10cation register management system in a mobile

radio communication system, the 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
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 the database related to the task of
the 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.

2. The home location register management system as defined
in claim 1, wherein the processor 1s a processor having a

transaction processing function.

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



A6PKAEMb@ 10BB! | @10% hé& () - S#10% h& () - S#10% h& ()- z 10% h& () - 21§%UN 2002
h& ()-10% h& ()-Kzq x""aBnb@ 10BB! -z 10% h& () - g#10% h& ()- @10% h& () -
S#10% h& ()-! L-#109Mh& () - L- #10% & () - "" p##H#H#H#H#H#xnb@ 10BB! | *10% | & ()- 10

h 10 h 10 h6z 10% h& ()-4L10% h& () - Of #10% h& () -. @10% h& () - ##$994 &&JEND@
10BB! T#10%}| & () - TH10%| & () - 18

109%4| & () - SSH10%4| & () -f#10%| & ()-10%| & ()-&Z' ' (/ (Z() _=nb@

10B! & SH10%4| 4| & () -

& SH10M& () -)*10%|. & ()-& F#109%| &.()-'g#10% | /| & ()-g#10%| & ()-)K)L)MN)
1))~ i€ 51 Gohdtep- Po%ne&'cé)t-15“§1 é%reg'aﬁeﬂ! R Sﬁ%@wﬁ@xﬁ@&'f@)t-l@llom
. ' ) ) x TR xkx E~ ' - ' -
]L-Jg;”( ) il'g I&?A)ig 1%%%%'11% Q‘l g%pf icatggn—;@&gz_%r%lgzgn% é%er":,s#alnoo Oau%aQanIezceer%
indicating the maximum length of the parameter required to

operate the related application program.

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

respective application programs via the operation ID.

5. The home location register management system as defined
in claim 1, wherein the attributes are retrieved, changed, or

retrieved and then changed according to the result of retrieval.

6. The home location register management system as defined
in claim 1, wherein a data structure comprises a table 1ID
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 zretrieval

starting location.

7. A home location register management system in a mobile
radic communication 1s characterized by at least two direct
memary access query interfaces having access to the database
simultaneously based on inherent attributes of an input signal

to perform an operation for managing the database.
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8. The home location register management system as defined
in claim 7, wherein the attributes are retrieved, changed, or

retrieved and then changed according to the result of retrieval.

9. A database management method of a home location
regiater management system in a mobile radio communication
system, the method comprising the steps of:

analysing an input signal and sensing the inherent
attributes of information included in the input signal;

receiving the input signal and outputting database
management commands based on the attributes; and

having access to the database simultaneously 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 method 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 9,
wherein the database management operation comprises:

extracting a key for retrieving or changing the database
from parameters included in an input message;

judgiﬁg from the result of the extracting step as to whether

retrieval operation 1s requested or change operation 1is
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10% o& () @255§EE§§§E§@P€able to be retrieved or changed and determining

the structure of a data tec be retrieved or changed according to
the result of the judging step; and

retrieving or changing the database by using the determined

data structure.

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

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

serial number (MSN).

13. The database management method as defined in claim 11,
wherein the data structure to be retrieved 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 MIN or MSN, and a tuple ID indicating a retrieval

starting location.

14. The home location register management method as defined
in claim 11, wherein the data structure to be changed includes
a table ID indicating a table identifier, an attribute 1ID
indicating a key identifier, an attibute value indicating the
actual key value such as MIN or MSN, a tuple ID indicating a
retrieval starting location, an update count indicating the

numper of attributes to be changed, an update list indicating the
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subsystem number, visitor location resister identification, 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.

19. The database management method as defined in claim 18,
wherein changing the state of supplementary services is to
selectively change flags concerning call forwarding, call

holding, voice mail service, fax mail service, short message
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to the result of retrieval include attributes related to

subscriber authorized verification or supplementary service

processing.

21. The database management method as defined in claim 20,
wherein the attributes related to subscriber authorized
verification include 1identification o¢f stolen subscriber,
delinquent account subscriber, authorized value & period and

personal identification number.

22. The database management method as defined in claim 20,
wherein the attributes related to supplementary service
processing include call forwarding number, voice mail system
identification, voice mail system BOX number, short message

system address and short message service delivery pending flag.



