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| NCLUDED | N A MOBI LE TELEPHONE SYSTEM  TECHNI CAL FI ELD The present
invention relates to a method in conjunction with updating of one or nore
HLR- dat abases whi-ch are included in a GSM type mobile tel ephone system

- wherein updating of such a database is requested by transmtting to a

nunber of VLR-databases a special signal which identifies the HLR-dat abase
concer ned. BACKGROUND ART A GSM network includes two types of net

dat abases, HLR (Hone Location Register) and VLR (Visitor Location
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Anong ot heketBbRBSIN SR MOBEEE AN E s ed therein all permanent data

for those subscribers, i.e. those nobile stations, which belong to this
particular HLR The tel ephone nunber of the nobile stations and information
concer ni npEEARTCARNRIERDF Vi ces which are included in the subscription are
exanpl es of such data. The active status of the additional services and
i nf or mati on whi ch

The present invention relates to a method in conjunction with

updating of one or more HLR-databases which are included in a GSM-
'type mobile i:élephone system, wherein updating of such a database
is requested by transmitting to a ‘number of VIR-databases a
special signal which identifies the HLR-database concerned.

BACKGROUND ART

a GSM-net{«rork includes two types of net databases, HLR (Home

Location Register) and VLR (Visitor Location Register). A network
.will normally include several HLRs and several VLRs..

Among other things, each HLR-database has stored therein all
permanent data for those sﬁbscribers, i.e. those mobile stations,
which belong to this particulaf HLR. The telephone number of the
mobile stations and information concerning additional services
which are included in the subscription are examples of such data.
The active status of the additional services and information which
discloses in which VIR-database a respective mobile station is
‘registered at that particular moment are also stored in HLR. The
permanent data stored in HLR is secured by also storing the data
in an external medium with the aid of "backup". '

~ Among other -t'hings,' there is storéd in each VLR~-database infor-
* mation which discloses the whereabouts of respective mobile
stations that are registered in a particular VLR at 'that par-
ticular time. Each VLR also contains a copy of the subset of all
subscriber dé-té that 1§ cang’%i _ dg‘}rg‘ LRyand is relevant to this
VIR. This subset is obtained from’Ht {E égnéjfmction with a new

mobile station entering the area covered by a VLR, whereup9n data
«is signalled from HLR to VLR with the aid of ‘CCITT 7-signalling.

.



di.scl oses in which VLR-database a. respective nobile station is regi stered

at_that particul'ar nonment are also stored in HLR The permanent data stored
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and forwards b_etween itself and those mobile stations which are
located within the area covered by this particular VLR. This means
that those HLR~-databases to which the mobile stations belong will
not be affected immediately by a restart in a VLR. Data is
collected from each individual HLR upon the next radio contact
with a mobile stat:.on which belongs to this HLR.

On the other hand, if an HLR has been restartedh, which means that
the data therein may be corrupted, it is necessary for this HLR to
request the assistance of different VLR in recreating parts of the
data that was stored in HLR. This primarily concerns information
"as to which VLR mobile stations are registered at that time.
According to GSM-standards, this is carried out by' the HLR-
database concerned informing all VLR-databases that this par-
ticular HLR has been restarted and needs to be updated with new
data. This is effected with the aid of a "Reset" operation, which
' is signalled over the CCITT 7-network. '

According to GSM-standards, when a “Reseﬁ-message“ is received,
those mobile stations which are registered in this VLR and which,
at the same time, belong to the HLR which needs to be updated are
marked in each VLR-database in a special way. This marking is
effected by allocating a flag, referred to as a "HLR confirmation
. flag" to each such . mobile station. The intention with this
procedure is to update HLR with data from VLR on the next occasion
on which VLR has radio contact with a mobile station that has been
marked with this flag. In this way, HLR receives information which

" discloses in which VLR respective mobile stations are registered



| ocated within the area covered by this particular VLR This neans that
t'hose HLR-databases to which the nobile stations belong will not be
affected inmedi ately by a restart in a VLR Data is collected from each
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3 - The known method of updating an HLR-database, however, is

difficult to apply in practice, since a Reset-message does not
contain information which discloses those mobile stations which
belong to the HLR to be updated nor yet those VLR-databases which
contain any data whatsoever required for the relevant updating
procedure. Consequently, it is necessary to derive such infor-
mation from the VLR-databases, by se_archirig each and every one of
said VLR-databases for the information obtained in conjunction
with the entry of different mobile stations into the area covered
by this VIR . Accordingly, it is necessary for each individual VLR
to search through the whole of its subscriber register in order to
£find the HLR to which respective mobile stations belong. This
search results in process capacity losses on the part of the VLR-
databases, and these losses will, of course, be much greater on
those occasions when a HIR is restarted several times within a
short period of time or when several HLRs are restarted shortly
after one another and several Reset;messages are therefore
transmitted in sequencé. Each VLR will therewith search through
its subscriber register for each Reset-message received.

DISCLOSURE OF THE INVENTION
The object of the present invention is to provide a method of
procedure in conjunction with updating one or more HLR-databases,
.80 that the losses in the process capacity of the VLR-databases
will be smaller than they would otherwise be when practicing the



at. that particular tine. Certain other data is updated at the sanme tine, -
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at which the Reset-message was received.

This obviates the necessity of searching in VLR to establish those
mobile stations which are of interest for the updating procedure
immediately after receiving the Reset-message. Instead, this
search is spread-out over time and is effected for each individual
mobile station in conjunction with the next radio contact with
said station.

The invention is characterized by the features set forth in the
following Claims.

BRIEF DESCRIPTION OF THE DRAWING

The invention will now be described in more detail with reference
to the accbmpanying_ drawing, in which Figure 1 illustrates two
tables which contain certain information which is stored in a VLR-
database in accordance with the invention; and Figure 2 il-
lustrates an example of a course of events that occur when
sigrialling to and from a VLR-database.

BEST MODE OF CARRYING OUT THE INVENTION

-t

Figure 1 shows two tables, 12 and 13, which are enclosed by a
rectangle 11 which represents a VLR-database. The table 12



The object of the present invention is to provide a nethod of procedure |n
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t le process capacity of the VLR-databases will be smaller than they would
ot herwi se be when practicing the 5 - : = 4
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The tinme points at which Reset-nessages are received and also the tine
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mobi | e st at#Wﬁ&%&ﬂ%ﬁ@be‘ﬁWhe- nextShadi o, ddvicic thust tepresent the

station.  jdentity of different mobile stations. The right column of the

table includes the references t:MSl1,...,t:Msn,..., which repre-

sent the times at which radio contacts were made with the mobile

 stations in the left column. i

Upon renewed radio contact with a mobile station, for instance

MS1, the time, t:MS1, is updated in the VLR-database, so that the

stored time information will always correspond to the latest radio

contact between the VLR-database and the mobile station in
question.

The times at which any Reset-messages were received and the HLR-
databases from which these signals derive are registered and
stored in the VLR-database. This has been symbolized in the Figure
by writing the identity of the HLR-database into the left column
in tabl.e 13, and by writing the time points into the right column
of the table. The left column of table 13 includes references’
HLR1,...,HLRn,..., which thus represent the identity of different
HLR-databases. The right column of table 13 includés references
t:HLR1,...,t:HLRn, ..., which represent the times at which Reset-
‘messages were received from the HLR-databases in the left column.

When a new Reset-message is received from a HLR, for instance
HLR1, the time point, t:HLR1l, is updated so that the time infor-
mation stored in the VLR-database will always relate to the last
received. Reset-message from the HLR-database in question.

With each radio contact between a VLR and a mobile station which
is located within the area covered by this VLR at that particular



The i nvention is char acteri zed by the features set forth in the foll owi ng
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which Figure 1 illustrates two tables which contain certain information
‘which is stored in a VLR database in accordance with the invention; and
Figure 2 il- lustrates an exanple of a course of events_.that occur when
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been wri¥heehi the Rdmet-nessage was received, in accordance with table 13.
When the Reset-message was received at a later time than the time
of the earliest preceding radio contact, the HLR-database is
updated with data from the VLR-database concerned. In other cases,

this updating-has already taken place.’

If, when pomparing‘ time points, it is established that ho earlier
radio éontaé:t between VLR and the mobile station concerned has
been registered, the HLR-database is updated in the same manner as
though an earliest preceding radio contact had been registered at
a time earlier than theé time of receiving the Reset-message. ‘

Figure 2 illustrates an example of a course of events concerning -
a reciprocal signalling process, to and from a VLR-database. The
Figure includes a time axis on which five time points, ti-t5, have
been marked. At time point tl, radio contact takes place between
VLR and a mobile. station MS1l, which is symbolized with the
reference sign MS1 above the time axis at time point tl. Ms1 is
assumed to belong to the HLR-database HLR1. A search is then made
in the VLR-database in order to ascertain whether or not a Reset-
message has been received from HLR1l. In this example, it has been
assumed that this is not the case, and HLR1l is therefore not
updated. At t2, VLR receives a Reset-message from HLR1, which is
sSymbolized with the reference sigﬁ HLR1. At t3, a new radio
contact is made between VLR and MS1. A search is again made in VLR,
in order to ascertain whether or not a Reset-message has been
received from HLR1, which this time is established to be the case.
The time point tl of the earliest preceding radio contact with MS1
is then compared with the time point t2 at which the Reset-message
Was received. Since tl is earlier than t2, updating is carried out
in this particular case. At t4, a radio contact is made with a

mobile station MS2, which is assumed not to belong to a HLR which



| eft colum of table 12, and by the tinme having been witten into the right
colum of said table. The left colum of the table includes the references
MEl... ,MBn,...,. which thus represent the identity of different nobile
stations. The right columm of. the table includes |the references
t:MSI,...,t:Msn,..., which repre- sent the tines at which radio contacts
were made with the nobile stations in the |eft colum. Upon renewed radio
contact with a nobile station, for instance Msl, the tine, t: M1, is
updated in the VLR-dat abase, so that the,stored tine information wl|l

al ways correspond to the | atest radio contact between the VLR-database and
the nobile station in question.  The tinmes at which any Reset-nessages
were received and the HLR- databases from which these signals derive are
regi st e[) dch s e quiesited hpdahen\jLRedﬁi;e@aéﬁtlihixso hﬂﬁiélﬁﬁﬂ; s;gnb@i:i:zed duk § he
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colum of, table 1 ncl udes references t:

r epr esenti® A@texrnkhant3y, Conseguant %%B&dﬁﬁiggrb‘éé?%qq ghtt 4B this
HLR- dat aleaass dithdie | eft col um. When a new Reset-nessage i s received
froma HLR, for instance HLRL, the tine point, t:HLR, is updated so that
the tinme infor- mation stored in the VLR-database wi l | al ways relate to the
| ast r ecdisybefowes sentdonegs fthemlosses kndtthebpreceasquesapacity ofttheach

radi o co R i i t
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inventive method. This is because the search effected in each

individual VIR to establish which mobile stations are of interest
with respect to the updating of a HLR-databas.e is spread-out over
time, instead of requiring each VLR to search through its sub-
scriber register with each received Reset-message.
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accordance with table 13. Wen the Reset-nessage was r ' r
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the time axi§ at tine,point t1. M5I_is assuned,to _helong tqQ the

HLR- dat ab%B€ Hi¥®e R°%g’&r e % t kefilRdde ‘i"#:) t RE R gﬁé@e nesIpRer Vs

ascert ai nrebetired fromodach Raskividual HR+destdinese ((ece.VHIRL) onrEgREten

this exami)_kgg'i Etggingegpxd updating in each individual VLR-database (11)
the time points  (e.g. t:MSl; ti1, t3-t5) of each radio contact
between this VLR-database and each individual mobile station (e.g.
MS1, MS2) which is located within the area covered by the VLR-
database at that particular time; searching the VLR-database to
aéce:;tain whether or not a mobile station belongs to a HLR-~
database (e.g. HLR1) which has requested updating, with each radio
contact between a VLR-database (11) and said mobile station (e.q.
MS1, MS2); when the mobile station (e.g. MS1l) belongs to a HLR-
database (e.g. HLR1) which has requested updating, comparing any

dating, i.e. belongs
h is the case, the

registered time point (e.g. t:MSl; t1, t3) of an earliest prece-
ding radio contact between the VLR-database {11) concerned and the
mobile station concerned in the VLR-database with the registered
time point (e.g. t:HLR1l; t2) at which said message was received
from the HLR-database to which the mobile station belongs; and
updating_ a HLR-database (e.g. HLR1) which has requested updating
with data from the VLR-database (11) when the earliest preceding
radio contact occurred earlier than the time at which said message
was received. '

2. A method according to Claim1l, characterized by
updating a HLR-database which has requested updating even when it
is established that no time point was registered for an imme-
diately preceding radio contact between the VLR-database and the
mobile station. - —_—
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assuned that this is not the case, and HLRL is therefore not updated: At
t2,. VLR receives a Reset -nessage from HLRL, which is synbolized with the
reference sign HLRL. At t3, a new radio contact is nade between VLR and
M51. A search is again made in VLR in order to ascertain whether or not a
Reset - nessage has been received fromHLRL, which this tinme is established
to be the case. The tine point t1 of the earliest preceding radio contact
with MS1 is then conpared wi th thes$tmerpoi nt t2 at which the Reset-nmessage
was received. Since tl is earlier than t2, updating.is carried out in this
particul ar cakMETHED (1§, CONFNGTEON: GiFTH /PDATING ONEVOR FORE BoR| BagaBAsHsi on MS2,
which is assumed not to BEILYRED {1 4 MORILEhTRUEPHONE:SYSTEM '
7 has réq’&é_!‘?b@é mmwnmm I'-}E?dqrﬁ-)“_lﬁ)dam MF imorariliediatiabasis
t5, a newihaduae@Onhas GSM-tHse ndlil dBélephone §5588hI ¢ oF an HLR
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search ef Vatledq nrRbRRIVAAYYISRANL VIiRecausst afl ithe Wbt howdhyk e Titeatt jores
are of inpoLiagts (t:HLR1) at which Reset-messages and the time points
(t:MS1) at which radio contacts were made with different mobile
~ stations (MS1) are registered in each VLR. For each radio contact
made between a VLR and a mobile station, a search is made in VIR to
ascertain whether the mobile station bélongs to an HIR which has
been requested updating. If such is the case, the time point of the
earliest preceding radio contact between VLR and the mobile
station is compared in VLR with the time point at which the Reset-
message was received, wherein HLR is updated with data from VLR

when the preceding radio contact occurred before the Reset-message
was received.

Figure 1 for publication.



wth respect to the updating of a HLR-database is spread-out over tine,

|nstead of requiring each VLR to search through |ts sub- scriber register
JMth each received Reset-nessage.
8 CLAI V5 1. A et hod of updating ohe or nore HLR-

data- bases which are included in a GSM type nobi | e tel ephone -system

wherei n updating of such a database is requested by transmtting to 5
a nunber of VLR-data-bases a speci al sage which identifies the
HLR- dat abase concerned, characterized b egi stering, storing and
updating in each individual VLR-database (11) the'tinme point (e.qg.
t:HLRL, t2) at which said nmessage was received from each individual
HLR- dat abase (e.g. HLR1); registering, storing and updating in each 10
i ndi vi dual VLR-dartabase (1I) the tine points (€.9. L. VoL, (I, t3jt5) of
each radio corftact between this VLR database and each individual
nobi l e statiorn (e.g. -M51, NBZ) for the time being which is | ocatgd
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and said nobile station (e.g. M5l, MS2); when the nobile station

(e.g. M8l) belongs to a HLR-database (e.g. HLRL) which has requested
updating, conparing a possible any registered:tine poin O 2
t:MB1; tl, t3) of a precedi ng radi o contact betwps

VLR- dat abase (11) concerned and the nobi l& statioﬁfﬂummn‘ﬂlumuuﬁ
VLR- dat abase with the registered tinme point (e.g. t*HLRL;Lt at + -
whi ch sai d nessage was received fromthe HLR- database to which the
nobi | e st acL.amdel ongs; and updating said HLR- dat abase (e.g. HLR1) 25
whi ch has requested ypdating with data.fromithe VLR.database 11

when the earliedt prZ*CEl F%%grm%&pggﬁqgmon@hg% If'%u%e HLR-
time at whiggha Ssddbs whsoFCarPIncei@éd eith a GSM-type thobild\ tEllebhond csytdim)g
to Claim1, characterized b updati%g the HLR- dat abase which has
request ed BpERAT APdatdrg © h g darabaseyds geaupPrehdy (FAPSHL-Hinge tO
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bet ween the VLR-database and the nobile station. |
HLR-database concerned, characterized by registering, storing and

0

updating in each individual VLR-database (11) the time point (e.g.
t:HLR1; t2) at which said message was received from each individual
HLR-database (e.g. HLR1l); registering, storing and updating in each

10 individual VLR-database (11) the time points (e.g. t:MSl1; tl, t3-t5)
_ of each radio contact between this VLR-database and each individual
mobile station (e.g. MS1l, MS2) for the time being which is located
within the area covered by the VLR-database ab—thab—pasticulai—bimne ;
searching the VLR-database to ascertain whether or not a mobile

15 station belongs to a HLR-database (e.g. HLR1l) which has requested
updating, wibh for each radio contact between a VLR-database (11)

and said mobile station (e.g. MS1, MS2); when the mobile station
(e.g. MS1l) belongs to a HLR-database (e.g. HLR1l) which has requested
updating, comparing a_possible any registered time point - (e.g.

20 t:MS1; tl, t3) of a aR-eakeiest preceding radio contact between the
VLR-database (11) concerned and the mobile station concerned in the
VLR-database with the registered time point (e.g. t:HLR1l; t2) at
which said message was received from the HLR-database to which the
mobile station belongs; and updating gaid &« HLR-database (e.g. HLR1)

25 which has requested updating with data from the VLR-database (11)
when the earliest preceding radio contact occurred earlier than the

time at which said message was received.

2. A method according to Claim 1, characterized by updating the &
HLR-database which 'has requested updating even when it is
30 established that no time point was registered for an immediately
preceding radio contact between the VLR-database and the mobile

station.
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