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standardi zed signal frane arriving at the nobile tel ephone system so as
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public nobile te ephone system whi- ch Is intended to cover a | ar ge area
requi res advanced procedures in order to be able to route a call to a

roam ng subsegdmNIdE ¥¥EIRdi 0 base station which is in radio contact
with the nobile tel ephone of the subscriber at that particular nmonment in
tinme. Since permanent t el ephone networks and Integrated Services Digital
Networks  ( mid\preisantkihventipnssebayesitea pethod dfirestamctaniagin
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subscri ber carpivingeat tbenpobidestedephone system, so as to faClll%ate
the routing of calls to a mobile telephone which roams within
at least one localization region and store positional infor-
mation so as to enable the information to be readily restored
subsequent to a functional fault in the storage medium.

BACKGROUND ART

A public mobile telephone system which is intended to cover a
' large area requires advanced procedures in order to be able to
route a call to a roaming subscriber to the radio base station
which is in radio contact with the mobile telephone of the
subscriber at that particular moment in time. Since permanent
telephone networks and Integrated Services Digital Networks
(ISDN networks) and possibly other public land mobile tele-
phone. networks may be involved in a call, it is important that
. 'e'ac_li.f;o'int. in the system quickly obtains information as to
- where the i:oaming subscriber can be paged. Comprehensive
_ _sigi?zha"l-l,_ing is therefore required in order to keep the infor-
. iin_a'tiop :L__l;l tl_li_aj."system updated.

Known mobile telephone sy_stems are NMT (Nordic Mobile Tele-
phone System) , TACS (Total Access Mobile Telephone System) and
GSM (Groupe Spécial Mobile). NMT and TACS are described, for
instance, in CMS88 Cellular Mobile Telephone System, ERICSSON
document EN/LZT '101 908 R2, 1988, whereas the GSM-system is
described in CME 20 SYSTEM, ERICSSON document EN/LZT 120 226
R2A, 1991. These moblle tele one systems use mobile services
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signalling™is therefore required in order to keep the infor- mation in
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- .is reached through a special gateway mobile services switching
centre GMSC, which translates an incoming call to the address
register of the called subscriber in HLR. The location of the

y subscriber in the network can then be traced with the aid of
 the information. contained in the home location register HLR
and a connection can be set up from MSC to the mobile sub-
scriber MS. The location of the mobile subscriber is reported
immediately a switching centre discovers that the subscriber
has entered itis_ service area. Signalling is effected with
signalling protocol according to CCITT No. 7, Common Channel:
Signalling. The protocol MAP (Mobile Applications Part)
specified in CCITT recommendation Q.1051 is utilized between
the gateway-MSC and the register HLR, and between the home
location register HLR and the switching centre MSC/GLR,
whereas the protocol ISUP (ISDN User Part) is used for
signalling between the gateway switching centre GMSC and the
switching centre GLR/MSC.

In known mobile telephone systems tracing is normally effected
with the aid of a so-called roaming number. In principle, a
roaming number is the telephone number which points out the
mobile telephone switching centre within whose service area
the subscriber is located and also the data record of this
_ subscriber in the register GLR of 'this sw1tch1ng centre. As
soon as a subscriber enters a g:.ven area served by a mobile



subscriber in the network can then be traced with the aid of the
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number is allocated by the network but does not belong to any
specific subscriber and is normally retained by the subscriber
for as long as the subscriber roams in the service area of the

switching centre concerned.

When a subscriber calls the mobile, by dialling the directory
number of the subscriber, the call is directed to a gateway

- mobile services switching centre GMSC, which deals with
incoming and outgoing signalling and traffic from the mobile
network in which the called subscriber belongs. The number is
analyzed and is addressed to the field in the home location
register HLR in which all data relating to the subscriber is
stored. The roaming number is read out from the home location
register and then used to call the centre MSC/GLR within whose
service area the subscriber is located. The roaming number is
used here to address the data record for visiting subscribers
in which the data of the called subscriber is registered.

Another method of roaming number allocation is used in GSM and
NMT standards. In this case, only one address to the VLR/MSC
where a registered subscriber is located is stored in the
subscriber data record in the home location register HLR. When
a call arrives at the gateway-MSC in the network in which the
home location register of the called subscriber is located, a
search is made in the home location register HLR for the data
record of the calling subscriber. The VIR address is read and
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is | ocated is then sent to the hone |ocation register HR In sone systens,

for instance the Personal digital telephone system PDC, which has been

st ahdardi zed by |-Node Goup (Internode Specifications - Digital Mbile
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but solely for the purpose of setting-up the desired connec-
tion. The roaming number can therefore be released and used
for a new call to another subscriber immediately the preceding

connection is released. Consequently, not as many numbers are

required as in the earlier case.
BUMMARY OF THE INVENTION

According to the first method, each subscriber who roams in
the network is assigned a personal roaming number which is
stored in his/her home location register in conjunction with
the registering operation and remains reserved and stored in
HLR for as long as the subscriber is located within the
service area of the mobile services switching centre, which
results in numerous problems. For instance, a large number of
numbers are seized in the available number series, therewith
reducing system capacity. Furthermore, when using this
technique, it is extremely difficult to restore the system
when faults occur in the registers GLR and HLR, since there is
a serious risk that connections will be wrongly made and since
signalling will be heavily loaded.



4 used together with the international nobile subscriber identity (INMSI)
~of the nobile as an address at which a nobile station roam ng nunber (NMSRN)
can’be collected fromthe register VLR using an operation referred to as
"Col | ect Roam ng Nunber". This roam ng nunber is sent to the gateway- MSC
The gateway-MSC is now able to establish a connection with the nobile
services switching centre MSC/ GLR i n whose_servi ce area ihe cal | ed,
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calls to the mobile switching centre area in which the
subscriber is located is that there is required a special
roaming number which loads the available number series. In
addition, serious problems are encountered in restoring the
register GLR or HLR after a functional failure, particularly
in the case of the solution to the roaming problem described
in the I-Node Specification for the PDC system. Since the
roaming number is allocated to subscribers dynamically, it is
highly probable that after a failure, a given visiting
subscriber will be allocated another roaming number which has
no relationship with the normal identification number of the
subscriber. This renders restorihg procedures complicated and
uncertain. If the home location register HLR does not receive
instructions to erase the link between the system number
(IMSI, MSN) of the subscriber and the roaming number and this
erasure has been verified, it is possible that a call will be
connected to the wrong mobile subscriber because the connec-
tion between subscriber number and roaming number is wrong.

The object of the present invention is to provide a method for
identifying the position or location of a mobile subscriber
which gives direct connection to one of the numbers used in
the systenm to clearly and unambiguously identify a subscriber.
According to the invention, this is effected by registering an
identification number (PRN) unigue for each mobile telephone
switching centre in the data records of the subscriber in the
home location register HLR, and in the event of a call using
this number as a "CALLED ADDRESS" in an IAM-message in a ISUP-



stared in his/her home |ocation register in conjunction with the

regi stering operation and remains reserved and stored in HLR for as |long as
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Fig. 1 is a schematic illustration of the signalling of

positional and call information; and

Fig. 2 illustrates schematically the construction of an IAM-.

message in accordance with the ISUP-protocol.
BEST MODE OF CARRYING OUT THE INVENTION

Fig. 1 illustrates schematically two public 1land mobile
networks (PLMN) referenced NW1 and NW2. Each network includes
a number of radio base stations BSS which are connected to the
subscribers MS who roam within the network via a radio
interface. A number of base stations BSS are served by a
mobile services switching centre MSC which handles com-
munication to and from the mobile subscribers MS. Each mobile
switching centre MSC has a register GLR which stores data
relating to those subscribers which roam in the service area
of the switching centre. In the case of the present em-
bodiment, this register is integrated physically with the
switching centre MSC and consequently we refer to MSC/GLR as
a unit in the following description. Each network has a
further register referenced HLR, the home location register.
In distinction to the GLR-register, the HLR-register merely
contains data concerning those subscribers MS which are regis-
tered as belonging to the network. The home location registers
HLR may either be free-standing or integrated with a switching
centre MSC/GLR. '
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Communication concerning the set-up of a connection between
the gateway-MSC and a mobile telephone services switching
centre MSC/GLR is effected in accordance with the protocol
ISUP (ISDN User Part), where the procedure IAM (Initial
Address Message) is of particular interest to the invention.
In the Fig. 1 iilustration, pure control channels (MAP) have
been denoted with broken lines, while communication channels
have been denoted with full lines. Communication between the
mobile subscribers and the mobile telephone services switch-
ing centre GLR/MSC does not concern the invention and will not
therefore be described in detail. '

Positional registration is effected in accordance with a set
procedure immediately a mobile subscriber enters the service
area of a mobile telephone services switching centre, for
instance MSC/GLR-2 in the network NW2. Among other things,
this means that the number IMSI (International Mobile Station
Identity), which unambiguously identifies the terminal and
which is stored in the mobile terminal MS, is stored in the
mobile telephone switching centre MSC/GLR-2. This switching
centre now calls the home location register HLR in the network
NW1, using the IMSI-number as a pointer. Data MS-data and MS-
key is collected from the searched data record and passed to
MSC/GLR-2 for authentication of the visiting mobile station.
An identification number PRN (Pursuit Routing Number) which

he
n

one
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t he- reg| ster GLR of the nobile services swtching centre (M5C/ GLR). BRI EF
DESCRI PTI ON OF THE DRAWNGS The invention will now be described in nore
detdil with reference to the acconpanying drawings, in which Fig. 1 is a

schematic illustration of the signalling of positional and call
information; and Fig. 2 illustrates scHenmatically the construction of an
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(Message Transfer Part) which includes transmission control
information. Located between the blocks MTP is a Signal
Information Field (SIF) which defines the information to be
transmitted on the common signal channel. SIO (Service
Information Octet) identifies a field which discloses the type
of service represented by SIF.

When the frame is intended to represent an ISUP-message, the
field SIF will have the structure disclosed in frame 26. The
ISUP-message is introduced with a Routing Label . RL and a
Circuit Identification Code (CIC) which contains the infor-
mation necessary for transmitting the packet through the
common signalling channel. The field MTC (Message Type Code)

discloses the type of message to follow. A message for
transmitting call information is given as IAM (Initial Address
Information) and will be described in the following. The
fields MFV (Mandatory Fixed Part), MVP (Mandatory Variable
Part) and OP (Optional Part) are data parameter fields. PRN is
inserted in the field MVP beneath the parameter name "Called
Party Number". The field OP is shown in detail in block 27 and
is intended for optional subsidiary information and has been
placed in the subscriber identities IMSI (International
Mobile Subscriber Identity) and MSN (Mobile Subscriber Num-
ber) under the parameter designation "“End Information
Transfer" (EIT). By using the optional field oOP, it is



centre MsC/ GLR 7 Signalling is effected
between the units of the network by nmeans of the signal protocol MAP

(Mgbil e Application Part) and | SUP defined within the framework of the
CCTT Signalling System No. 7. MAP is a protocol especially adapted to
support functions, particularly for nolSile tel ephony, and is utilized in
the nobil e tel ephone swtching centre GLR/ MSC, the hone | ocation register
HLR and the gpoesdpldSto tradnmmiit has cIAMansssage alitich ccontaims cald theh
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subscri ber dacalled mp¥dlliengubleribegrsM8rs GLR MSC and HLR conmuni cati on
concerning the set-up of a connection between the gateway- MSC and a nobile
t el ephone services switching centre MSC/GLR,is effected in accordance with
the protocol FomP insiapcec vhend cagds arpi¥es, Lo¥uidhstanqgen;tyep the
Addr ess Messageirniahelit pPerivi-aet@orkNinrtisd forn 6€ amIAM-mEssadge wWithFthe 1
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i n accor danceM§G,hwhick sends to the home location register HLR-1 a query
concerning route selection information with the MAP-operation
"Terminating Call Routing Retrieval" with the directory
number MSN as a parameter. Using the directory number MSN as
a pointer, the subscriber identity number IMSI and the
switching- centre MSC/GLR number PRN are collected from the
called subscriber data record in HLR-1 and sent in a MAP-
message "Terminating Call Routing Retrieval ACK" back to the
gateway-MSC. The PRN-number of the switching centre, the
subscriber identity number IMSI and the directory number MSN
are included in gateway-MSC in an IAM-message acéording to the
ISUP-protocol with the switching centre number PRN as the
"Called Party Number" as described above. This message is used
to set up the call between the gateway-MSC and the mobile
telephone services switching centre MSC/GLR-2 in the service
area in which the called subscriber roams. The identity number
IMSI read out from HLR-1 and sent from gateway-MSC in an IAM-
message is used as a pointer to identify the called mobile
unit MS in MSC/GLR-2.

The aforedescribed procedures mean that the load on the
available number series will be much lighter than in the known
systems described in the introduction, especially with regard
to PDC in accordance with the I-Node Specification. In
addition, the communication of control data is greatly
simplified in conjunction with the MAP-procedure "Location
Registration™ and "Terminating Call Routing Retrieval®™.



pr.ocedure imedi ately a nobil e subscriber enters the service area of a

nobi | e tel ephone services switching centre, for instance MSC/ GLR-2 in the
network NW2. Anong other things, this means that the nunber | NMS|
(I'nternational Mbile Station Identity), which unanbi guously identifies the
terminal and which is stored in the nobilPe terminal M5, is stored in the
nobi | e tel ephone switching centre MSC/ GLR-2. This switching centre now
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MIP is a Signalpecause of a failure, it is necessary to erase all links

' between those roaming numbers that have been allocated by the

GLR-register and the subscriber records in the home location

register HLR, since the subscribers will be allocated new

roaming numbers when data in the GLR-register is reconstruct-

ed. Furthermore, all of the earlier links must be broken-up

and new links established and confirmed in a localizing

operation. There is a serious risk that incoming calls will be

routed to wrong subscribers before this can be achieved, due

€o the lack of agreement between the registers GLR and HLR

with regard to the link between the roaming number and the
subscriber numbers MSN and ISDN.

There is no risk of mismatch when using the described inven-
tive arrangement. It is not necessary to directly update the
subscriber records in the home location register HLR other
than in those cases when subscribers have left or when new
subscribers enter the service area of the switching centre
MSC/GLR.

For instance, when a register GLR-2 for roaming mobile
subscribers has been out of function, restoration is initiated
by setting the register to zero. It should be noted that in
this state of the system, it is unnecessary to inform the home
location register HLR-2 that GLR has been restarted. When the



Information Field (SIF) which defines the information to be transmtted on
the common signal channel. SIO (Service Information Cctet) identifies a
field which discloses the type of service represented by SIF. When t he
franme is intended to represent an | SUP-nessage, the field SIF will have the
structure disclosed in frame 26. The | S¥P-nessage is introduced with a
Routing Label RL and a Circuit ldentification Code (CIC) which contains the
i nfor- mati on fiiarsts radjio contaatsis maidegwitk thrde subsonigiershMs cdwmean

signal l'ing chﬁr}{xé + @‘ie%g:@.f %gigy%pgﬁ?'r%mgta%%f% é’%?s?:/t he type of

- message to fo message for -transmi mation i‘s given as

1AM (Tnitial AIRtee ithis satabljished hat pe suheeribker datadeacaydsaxe

 The fields MP\édudndas otde FEERLrReiEerVAHMAE O \@&h aBbetBRER) Fod OP
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detail in bl osub¥ididry servitelpttotetuept novassudidtedmi thnéal e} ian iand
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required to akismgiolerdtiemr segister HLR-1, for instance authenticating
data. When the first radio contact is made without the data
collected from the home location register HLR being found in
the register GLR-2, a call is made to the home location
register HLR-1 of the subscriber in a MAP procedure and data
is transferred to the register GLR-2 in another MAP procedure.
Data from MS and HLR-1 are compiled in the register in GLR-2,
therewith restoring the GLR-2 records.

This procedure is repeated as mobile subscribers MS within the
service area make radio contact with the switching centre
MSC/GLR-2, which collect data from associated home location
registers HLR, until the subscriber data of all mobile
subscribers is restored in GLR.

When a home location register HLR receives a request for data
from a mobile telephone MSC/GLR, it is important that the
whole of the data transfer procedure is continued even when
the address PRN of the mobile services switching centre
MSC/GLR stored in the home location register HLR coincides
with the address of the mobile services switching centre
MSC/GLR that started the procedure. It must not be assumed
that data is the same as when the PRN-address of the switching
centre MSC/GLR was stored for the first time and that a new
transfer is unnecessary, since the GLR~register that requests

. new data may have suffered a fault and have been restarted as
a result thereof.



cal | ed nobi |l e subscri ber M5 For instance, when a call arrives, for

I nstance, fromthe permanent PSTN-network in the formof an | AM nessage
with the directory nunber MSN as a "Called Party Address”, the call is
routed to the gateway-Ms5C in the network NWL i n which the subscriber M

bel ongs. The call is analyzed in the gdf2eway- MSC, which sends to the hone
| ocation register HLR-1 a query concerning route selection information with
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are coll ected flogattiion reglistesuitkk conta icwt imperbantiinfiehmat koniredating a
MAP- nessage " ' ' ' i s .
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T e o 300, AR e bec i ot i hese
above. This ned@&dex dtemsyofointornating eapsist: & FRMy: - PECthRd
the nobile tel aphbile servicks switehing centre WEC/ELR-ih ithd bersdice atea
out from rLR 1A WOSER s Stleatier’ fRToapar, AR i dchiEReh 1 Boradily
poi nter to i dempdatedwheal thel mokiilleesubscriberrom® CrRuthe sgrvice area
af oredescri bed o QR : : ' n hes
W11 be mich | Do e LRy ALY S e R, tB hotiek

i ntroduction, &¥i&ahdng eentrecdiiich camptake pdacedgrveral: kimes Auxning
Spec 1) i e sitaros. el STam dery il st 0 e
amrjrp" Ter mi nat i F&géﬁrﬁ:%[}???ﬁu?@t Pf"e@alfo‘a.uolt' 1€ is°not Certalin that’the
security copy taken by HLR periodically will give fully
correct information. It is therefore necessary to bring HLR up
to date in this respect. This can be readily achieved in
accordance with the invention, where a PRN-call number for

MSC/GLR is used instead of a special roaming number.

The restoration process is begun by a restarted home location
register HLR transmitting the MAP-operation "Initialize",
which includes the home location register number, to all
mobile telephone services switching centres MSC/GLR in the
system. When a switching centre MSC/GLR receives the *Initia-
lize"-message, the register GLR will search all data records
in which the number of this home location register HIR is
stored. The HLR-number is normally stored when the mobile
subscriber MS enters the service area of this switching centre
MSC/GLR. All subscribers which belong to the HLR that has been
recopied are marked in the GLR-register by placing a flag "HLR
Cconfirmation Flag" on "Not Confirmed". When the next radio
contact is made with the mobile subscriber, for instance in
conjunction with an outgoing call, response to "paging call®,
procedures for subsidiary services outgoing from the mobile



10 As nentioned above, with the known principle (e.g. PDC) of separate
roam ng nunbers, problens can arise in reconstruc- ting the information in
the-visitor location register GLR of the nobile switching centre MSC/ GLR
when a fault occurs in the register. In the hone |ocation register HLR, the
tenporarily allocated roam ng nunber, wABch does not contain information
concerning the actual MSN-nunber or | MSI-nunber of the subscriber, is

linked to the subseriiber Msiia fpdd:}txbﬂmﬁreqm&&zyémom fnivistediobg the
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the home location register and restoration is then terminated.



subscriber records in the hone | ocation register HLR other than in those
cases when subscribers have left or when new subscribers enter the service
ared of the switching centre MSC GLR For instance, when a register GLR-2
for roam ng nobile subscribers has been out of function, restoration is
initiated by setting the register to zeko. It should be noted that in this
stafe of the system it is unnecessary to informthe hone location register
HLR-2 that GLR has been restarted. \Wen t(GIAIMS first radi o contact
is made with those subscribers M5 who roaminto the service region of the
switching centre MSC GLR-2, it is established that no subscriber data
records are folind mme@ﬁRfoagrg'S&ructhranom esnamrdmadak@ﬂ.lfalgnal
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(MSN) in the first parameter field (Called Party Address) with
a unique routing number (PRN) to a mobile telephone services
switching centre in whose service area the mobile subscriber
roams; and by placing a subscriber unique identification
number (IMSI) and directory number (MSN) in the optional
information space of the second parameter field (End Infor-
mation Transfer).

2. A method according to Claim 1, characterized by collecting
the unique routing number (PRN) and the unique identification
number (IMSI) of the called subscriber from the data records
of the subscriber in a home location register (HLR-1) with the
subscriber’s directory number as a pointer.

3. A method according to Claim 2, characterized by placing
the unique routing number (PRN) in the records of a subscriber
in the home location register (HLR-1) in a registering
operation in which the unique identification number (IMSI) of
the subscriber is used as a pointer.

4. A method of transferring from a gateway mobile switéhing
centre (GMSC) in a first mobile telephone network (NW1l) call
information (IAM) relating to a mobile subscriber (MS) which
roams in a second mobile telephone network and which has home
registration in the first mobile telephone network (NWi), to
a mobile switching centre (MSC/GLR-2) within whose service
area the mobile telephone is located, characterized by

_—
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Data from M5 and HLR-1 are conpiled in the register in GR-2, therewith
restoring the GLR-2 records. This procedure is repeated as nobile
subscribers M5S within the service area nake radi o contact with the
switching centre MSC/ GLR-2, which collect data from associ ated hone

| ocation registers HLR, until the subst¥iber data of all nobile subscribers
Is-Trestored in GLR Wien a hone | ocation register HLR receives a request
for data from axttadtEingl ﬁﬁh'n’ma MEGMEAR messagei kpooming tteatthécgakewayof

t he data transtnfg Vﬁé)cgwirt%hll %d (‘?#@Eg""h ”édiﬁscﬁfﬂfeeis% PBN-Q&tbP?

nobi |l e services s ching cen Rstored_i1n the hone | pcation

regi ster HLR ccﬂ‘-ﬁ@?%éﬂﬁ“ﬂhr%h%tmﬁé%§h6f°4hbempﬂées%‘ﬂ’ﬁ%%b%ﬁm(Hﬁ’)l apd
Cenz e MBC/ G—Rdmsthm ta%] fggﬁﬁa@%ear ESEQEE:%ry' huitﬁbéi- aota Pointerned tbiledstt a
is the same as when the a e sw CII’I cen

stored for the ﬁ’?‘?%ldat‘?am?e&ﬁﬂgﬁ ﬁ% EWQ tQ ﬁﬁ?i 855&@%/%% \rll\ﬁémf'he
GLR-regi ster t xdcatipe Yeyister (HLR¥1) Iimveheufimiad\ea:mmk t(N#1) mafdrsten
restarted as af ifs‘t%é 8Q%ﬁ.$§cx?u%b?r (PRN) tp said mobil telepfhoqelgﬁitching

Restoration can & n'a sl rrp e nmanner
occurred in theedntmee anditd anigig supsaniberridentis icationonunbgrs (IMSH)R

contai ns i npor i O U LRIy dki 1 S¥itching centre (GMSC) in which said
unique routing number (PRN), said unique identification
number (IMSI) and said subscriber directory number (MSN) are
compiled to form a new call message (IAM) which is sent to the
mobile telephone switching centre (MSC/GLR) pointed-out by
the routing number (PRN) and in whose register section (GLR)
all other parameters for setting up a connection to the mobile
subscriber (MS) are collected while using the unique iden-
tification number (IMSI) as a pointer.
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to. all subscribers registered therein, |nclud|ng i nf ormati on concer ni ng
avai | abl e services and other subscri ber -dat a, and aI so data as to where the
stbscribers are |ocated. These latter items of ijpferant Lion_consi st of the
PRN- nunber of the nobile services swtching cent éHm;ﬁgﬁ_, L8
area,in which the subscriber M5 roans. This inf !
when the nobile subscriber roans fromthe servi bl fie
servi cgs SWIgéChI ng centre MSC/ GLR to anot her sw tching centre Whl ch can

t ake ppJETHOR\QF BESTRUGTURING! A mnfﬁmmrpﬂﬁ@

regi ster HLR nust be restarted because of a flgﬁfgﬁ'wﬁénsﬁ%%ﬁggﬁﬁ%w YASTEM
the security copy taken by HLR periodi &3BTRAGRK|I | give fully correct
information. It is therefore necessary to bring HLR up to date in this
respect. This can be readlly achi eved in accordance with the _invention,
where a PRN- CER® REARRAL Agventdon relatagde piethed doraypiding thamsg
num_ae[ HLE@f rs‘ﬁé@{a:ill tlﬁ.rmp ‘ &ebpﬂﬁar?yr@aniﬁlig aummérhomﬁ a m:lasxm
regi ster in e oper ijal i ich includes.
the home | coake BABPRRR S SHR bEPE OGS phREtng (Sfins "Hor p BEBLTE

swi t chi ng censubscr/sb‘éﬂ_mSh rm:sl)gtiamth!hsnsaenw tching centre MSC/ GLR
receives the "lInitia- |lize"-nmessage, the register GLR will search all data
records in which the nunber of this honme location register HLR is stored.

The HLR- numbekeeerdingaitioy theyrinventuion heanpbneenings stppdardized: @alk he
service area gighliSesahé (AN ééﬂbi-ss&/ﬁ&/ﬁflirs@ gaﬁﬁéﬁéftleféld\*(t@ll%ﬁ ong

to the HLR t hat has been reco e mark in t R-register é pl aci ng
d .

a flag "HLR CRFEYdddgess) ag{)n?ﬁ'?" arpg ap FPFT'EGI'Y wWaberho(MENY  1&qi%e-
contact is negénstiictéda. rmma&reuhaeylmxf qusumsimme £ 1r <10 piathatie ey

s s oL DRI 4 pe AR B €RAAEGE o IR REHNEES ity WUl oY
mobile telephone switching centre (MSC/GSM) within whose
service area the mobile subscriber (MS) roams. A unique inter-
national mobile subscriber identity (IMSI) and the directory
number (MSN) are inserted in a second parameter field (End
Information Transfer, EIT). This implies a static addressing
principle in which the routing address will also contain
directly the number (MSN or IMSI) of the called subscriber.
This facilitates restoration of certain registers (HLR, GLR)

after a failure.

Figure 1 shall accompany the publication
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13 subscriber M5 and positional registration initiated by the nobile
subscriber, the GLR-register checks.the setting of "HLR Confirmation Flag".
If sthis settlng is marked "HLR Not Confirmed", the PRN- nunber of the
Switching centre is updated in the hone Iocatlon regi ster HLR The
procedure is repeated for all subscribers belonging to the restarted hone

| ocation register HLR i mmedi ately the subscri- bers make radi o contact with
the nobile services switching centre MSC/ GLR i n whose service area the
subscribers are located. G adually, all nobile subscribers will be updated
in the home |ocationceegister and restordflon is then term nated.

14 & CLAIM5 1. A nethod for restrgacturing a
standardi zed cal | si Jhal Xy (1AM arriving at a nobile t®&l ep e system
said frane
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including a first paraneter field (Called Party Address) having a directory
nunmber (MSN) for a subscriber roamng in the nobile tel ephone system and a
secohd parameter field (End Information Transfer) into which optional
informati o can be inserted, characterized by replacing the directory
nunber (Néhb in the first paraneter field (Called Party Address) with a

uni que routing nunber (PRN) to a nobile tel ephone services switching centre
i n whose service area the nobil e subscriber roans; and by placing a
"subscri ber unique identification nunber (IMSI) and directory nunber (MSN)
in the optional information space of the ggcond paraneter field (End Infor-
~mation Transfer). 2. A nethod according'to Claim1l, characterized by
col l ecting the unique routing nunber (PRN) and the unique identification
nunber (1 MSI) of the called subscriber fromthe data records of the

subscriber in a hpme Tocation ge8ter (HLR-1) with the subscriber's
directory nunber fs a poihter 3. A nethod according to Caim 2,
characterized by )IdﬁTng he /uni que routing nunber (PRN)26n the records of
a subscriber in the hone tion reglster (HLR-1) ip a registering
operation in whi chttre—unj gue-ide - (1 VMBl') of the
subscri ber is usedl &&l0a ppinter. ansferring froma
gateway nobil e swHehirg—tentre (h { nobi |l e tel ephone network
(NW) call infornption (1AM relaji ¢ subscriber (MS) which
roanms in a secondjnobile fel ephong and wihi ch has home registration
in the first nobile tel ephone netork ( , to & nobile switching centre
(MSC/ GLR-2) withih whose pervice prea bil e]tel ephone is |ocated,
characteri zed by '
MNP
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15 extracting froma signal nessage incomng to thepgea
swi tching centre (GWSC) a subscriber's directory nujiRa
the call ed nobile subscriber (MS) and using the extrg

in a hone location register (HLR-1) in the first netwo ,

uni que routing number (PRN) to said nobile tel ephone sw tchl ng centre and a
uni que subscriber identification nunbere(IMSI) to the gateway nobile :
switching centre (GMBC) in which said unique routing nunber (PRN), said
uni que i dengphd .IlRﬁéfl on nunber (IMSlI) and said subscriber. directory nunmber
(NSN) are conpiled to forma new caII rressage (1AM which is sent to the

mobi | et el ephRRIPWORC RESERESHRIG B}?@Rfﬁﬁﬁ?% RY e BrAR Yid

nunber (PRI\&EWSW register sectlon t her pararret ers
setting up a connection to the nobile subscriber (M5) are collected V\/mIe

using the Li?#ﬁlRar egrnt invenbionrelatrsg to wmgtmd 05'097{9&131“9 the use
of specially allocated, temporary roaming numbers in a mobile

telephone system for routing outside calls to a mobile
5 subscriber (MS) roaming in the systen.

.According to the invention, an incoming standardized call
signal frame (IAM) comprising a first parameter field (Called
Party Address) including a directory number (MSN) is re-
constructed. The directory number (MSN) in the first parameter

10 field is replaced with the unique routing number (PRN) of the
mobile telephone switching centre (MSC/GSM) within whose
service area the mobile subscriber (MS) roams. A unique inter-
national mobile subscriber identity (IMSI) and the directory
number (MSN) are inserted in a second parameter field (End

15 Information Transfer, EIT). This implies a'static addressing
principle in which the routing address will also contain
directly the number (MSN or IMSI) of the called subscriber.
This facilitates restoration of certain registers (HLR, GLR)
after a failure.

Figure 1 shall accampany the publication
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