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ROAMING MOBILE COMMUNICATION SYSTEM AND METHOD

TECHNICAL FIELD

The present invention relates t0 roaming mobile
communication system and method for carrying out a roaming
between mobile communication networks.

BACKGROUND ART

'In the mobile communication which is becoming widely
used in recent years, communication schemes with different
systems are adopted by a pluralitj of communication
business companies, such as NTT scheme, J-TACS scheme, N-
TACS scheme, GSM scheme, PDC scheme, etc. Then, when a
mobile subscriber moved to another business company’'s
service area, the so called roaming is provided as a
service for ehabling calling and call receiving from that
service area of a different system.

For this roaming which enables the call termination
connection regardless of where the mobile subscriber is
located, the following two schemes are conventionally
known. Namely, a scheme in which a visited location
register of a visited network temporarily allocates a
roaming number at & time of call termination qonﬁection;
and a scheme_in which a gateway location regiéter of a
visited network allocates a roaming number at a time of
position registration. .

First, the former one of the conventionally known
schemes described above, that is a scheme in which a
visited location register of a visited network temporarily
allocates a roaming number at a time of call termination
connection, will be described. In order to describe this
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busi ness conpani es, such as NTT schene, J-TACS schene, N TACS schene,

GSM schene, PDC schene, etc. Then, when a nobi | e subscriber noves to
‘anot her busi ness conpany's service area, the so called roamng is
provided as a 20 service for enabling calling and call receiving fromthat
. service area of a different system For this roam ng which enabl es
the call tern1na ectl I PEt BRI kestem 1is
subscriber is ﬂqﬁxﬂﬁxfoq %S gwgggé éné@ﬁéggiconvent%gnally 25
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Center) is a gateway mobile switching center. Also, a solid
line indicates a communication channel, and a dashed line
10 1indicates a control channel.

As shown in Fig. 2, when a mobile subscriber moves (1)
to a control area of some visited mobile switching center
VMSC2, a position registration request (2) is made with
respect to the visited mobile switching center VMSC2. When

15 the position registration request (2) is received, the
visited mobile switching center VMSC2 carries out a
position registration request (3) with respect to a visited
location register VLR2. When the position registration
request (3) is received, the visited location register VLR2

20 hormally searches an information of that mobile subscriber

h and updates a position information. However, the visited
location register VLR2 does not store an information of a
subscriber who requested the position registration for the
first'time, so that a region for storing an information of

25 that subscriber is secured, and a position information of
that subscriber is stored. In addition, the visited
location register VLR2 notifies (4) an ID number of the
visited mobile switching center VMSC2 and an ID number of
the visited location register VLR2 to a home location

30 register HLR which constantly stores the subscriber
information of that subscriber. The home 1ocation.register
HLR stores (5) these visited moblle switching center ID
number and visited location register ID number.

Next, when a received call for the mobile subscriber

35 occurs, as shown in Fig. 3, this received call is routed as



schene, a configuration of a nobile comunication systemis shown in
"Fig. 1, and its control nethods are shown in Fig. 2 and Fig. 3. In each
of these figures, VMSC (Visited Mobile Switching Center) is a visited
obile switching 5 center, VLR (Visited Location Register) is a visited
location register, HLR (Hone Location Register) is a honme Iocation
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the ID number of the visited location register VLR2. In
addition, the home location register HLR requests (3) an
allocation of a roaming number for the pufpose of routing
15 the received call of that subscriber to the visited mobile
' switching center, with respect to the visited location -
register VLR2. When the roaming number allocation request
(3) is received, the visited location register VLR2
temporarily allocates (4) a roaming number to. that
20 subscriber, and returns (5) it to the home location -
* register HLR. The home location register HLR notifies (6)
the roaming number to the gateway mobile switching center
GMSC. The'gateway mobile switching center GMSC routes (7)
the received call as the IAM to the visited mobile
25 switching center VMSC2 according to the roaming number.
Next, the latter one of the conventionally known
schemes described above, that is a scheme in which a
gateway location register of a visited network allocates a
roaming number at a time of position registration, will be
30 described. In order to describe this scheme, a
configuration of a mobile communication system is shown in
Fig. 4, and its control methods are shown in Fig. 5 and
Fig. 6. In each of these figures, GLR (Gateway Location
Register) 1is a gateway locafion'register.

35 Note that, as long as the mobile subscriber moves



| ocation register VLR2 notifies (4) an |ID nunber of the visited nobile
sSwitching center VMSC2 and an | D nunber of the visited | ocation
register VLR2 to a honme location 30 register _HLR which constantly stores
the subscri ber i nformation of that subspTHISSSHEEHEAS BBENI jocati on

regi ster HLR stores (5) these visited npbil e gpppcEpng cegnter 1D
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recei ved cal!Ipbsﬂnﬂdniﬂnformation of that subscriber is updated-at each
GUEC of the moBIoRE CRAI N e CR] STeFaBrR - HokeJ8Ry, En oraSt BB BRACET O
subscri bi ng, amnﬂmﬂhau;ﬂhsdﬂﬂber tosmhkcrabspmmunﬁeatb@nthﬁtmgﬁbggrFBtheThe
gateway nobid e, 3 LWl & 5351 e WBhmuAIUELE 8n( AL tRBrk eEMegi on for
necessary for the mobile subscriber to make a roaming
contract with that mobile'communication network in advance.
As shown in Fig. 5, when a mobile subscriber 60 moves
(1) to that roaming contracted mobile communication network
10 11, a position registration request (2) is que with
respect to the visited mobile switching center VMSC44 of
that mobile communication network 11. When the position
registration request (2) is received, the visited mobile
switching center VMSC44 carries out a position registration
15 request (3) with respect to a gateway location register
GLR31. When the position registration request (3) is
received, the gateway location register GLR31 does not
store an information of a subsc¢riber who requested the
position registration for the first time, so that a region
20 for storing an information of that subscriber is secured,
‘%  and a roaming number is allocated (4) to that subscriber.
In addition, the gateway location register GLR31 notifies
(5) the roaming number to a home location register
HLR20which constantly stores the subscriber information of
25 that subscriber, and the home location régister HLR20
 stores (8) this roaming number. .
Next, when a. received call for the mobile subscriber
60 occurs, as shown in Fig. 6, this received call is routed
(1) as an IAM to a.gateway mobile switching center GMSC50
30 of the mobile communication network 10 to which this
subscriber 1s subscribing, according to the subscriber
number of that subscriber. The gateway mobile switching
'center GMSC50 requests (2) an information for routing the
received call to that mobile subscriber 60, with respect to
35 the home location register HLR20.
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routing the received call to that nobile subscriber, with respect to
the honme location register HLR Wen the routing““a§ﬁ+e+naLLnn_Lequest
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Fig. 4, and it ods are sho I n each
of these figurks, viaRté¢dabrwblyat osubseriber requests (5) an information

for routing the received call to that mobile subscriber,
_ with respect to the gateway location register GLR31. The

15 gateway location régister 31 returns (6) the position
information of that subscriber to the gateway mobile
switching center GMSC 51. The gateway mobile switching
center GMSC51 terminates the call to the mobile subscriber
80 by carrying out the paging according to the received

20 position information.

: However, in the conventional schemes described with
references to Fig. 1 to Fig. 8 described above, the when
the mobile subscriber roams between a communication network
(Fig. 1 to Fig. 3) adopting a scheme in which a visited

25 location register 6f a visited network (that is a roaming
destination mobile communication network) temporarily
allocates a roaming number at a time of call termination
connection, and a mobile communication network (Fig. 4 to

. Fig. 6) adopting a scheme in which a gateway location

30 register of a visited network allocates a roaming number at
a time of position registration, because the roaming number
allocation schemes are different in these mobile
communication networks, there is no method for allocating
the roaming number to that mobile subscriber, and as a

35 result, there has been a drawback that the mobile
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Regi ster) is a gateway |location register. 35. Note that, as long as
t he nobi |l e subscri ber noves - 3-
-within the subscribed nobile comuni cati on network, the position
i-nformati on of that subscriber is updated at each hone | ocati on

regi ster HLR. However, in order for the nobi | e subscriber to make a
conmmuni cation by nmoving to the 5 not subscribed nobile comunication
network, it isSubsc sEA#3R9% T nobi | e subscriber to make a roaning

contract with that owbthée SEHER M| Ahd @loMrdntiidnadV2BeRing includedS a -

h in Fig. 5, _when a nobjle subscriber 60 noves 1) to that roam ng
iog}tquaL:?edl ?mtﬁef"és "’d'hiﬂ%r’fv regliged ondgs Pﬁiftyﬁepeépﬁ Eebiide

request (2) i scommmiddtion networks supporting a personal mobile
5 communication in which a subscriber number assigned to a
user and a mobile terminal number assigned to a mobile
terminal are arbitrarily set in correspondence.
With reference to Fig. 7, a personal roaming control
scheme for carrying out the pérsonal roaming in such
10 personal mobile communication networks will be described.
' In Fig. 7, a mobile communication network 411 which is
supporting the personal mobile communication scheme has a
user home location register HLR-P (Home Location Register
for Personal mobility) 412 for holding a subscriber
15 information P-data4 which is identified by a subscriber
number PID4, and a mobile terminal home location register
(Home Location Register for Terminal mobility) 413 for
holding a mobile terminal information T-data4 of a mobile
terminal which is identified by a mobile terminal number
20 TID4, while a mobile communication network 111 which is
» supporting the personal mobile communication scheme has a
user gateway location register GLR-P (Gateway Location
Register for Personal mobility) 112 for holding a
subscriber information R-P-datal for a roaming user which

25 1s identified by a subscriber number PID4, and a mobile
terminal home location register (Home Location Registér for
Terminal mobility) 113 for holding a mobile terminal
information T-datal of a mobile terminal which is
identified by a mobile terminal number TIDI.

30 In Fig. 7, when a user of the mobile communication
network 411 moves (S31) to the mobile communication network
111, in order to realize the roaming to that mobile
communication network 111, it is necessary to notify and
regisfer (832) the subscriber number PID4 and the mobile

35 terminal number TID1 of the mobile terminal 115 to the



respect to the visited nobile switching center VMSC44 of that nobile
communi cation network 11. \Wen the position registration request (2) is
received, the visited nobile switching center VMSC44 carries out a
position registration 15 request (3) with respect to a gateway | ocation
regi ster GLR31. Wien the position registration request (3) is

recei ved, the gateway |ocation register GLR31 does not store an

i nfor mat i on ofm@bilesepmmpunlopbl on puatnank tid whidlodis ithe regminetion for

the first ti rrEae§eiﬁQeioﬁ ASBHOFk Z%Mruﬁtor 1170 M1 d e Rlds0n Heddltat
subscriber is secure and a roam ng number is allocated (4) to that

subscriber.  £OT nen@Blingnthe Hisemtteandie Hddattiis swbgicsidbergnimberofil4s
(5) the roan ngo NtR®EHobP1E EWtiRuN R I HAHGTIE 111 thifgBWhe mobile

constantly stores the subscrjber information of 25  that 'subscriber, and
the hone | c®at FeFmiRgl s1EP . HRoS PossitdeLq @onsfider; daf °r‘ilur4=15’er“'h1°h
Next, when a rege€i ¥e€r Céowhs fHruddie deiiides whiacgtetes th&@umﬁmexas

shown 1 P oRumb O P EEECLAEE Gol s SIS o B 23,1 A L0 5
network 10 to amtcmati\csny notiticd iy the uddke lmon@nna@mrldmn@etmdﬂm '
center avscso HEHIETR *Fas¢ MRS diF AREAARE 18 (A8 BObItsccivod cal
to that nuolo | etermbmwal bE1S 66 thd mobddee commnitatibn hertwolr&kcdtilowhich
register HLRQQIS the roaming destination network. Alternatively, as
another means, a method in which the user explicitly
notifies it to the mobile communication network 111 which
is the roaming destination network by using dials, etc. is

15 also possible.

' By such means, when the user notifies the subscriber
number PID4 and the mobile terminal number TID1 through the
mobile terminal 115 to the mobile communication network 111
which is the roaming destination netwdrk, a combination of

20 the subscriber number PID4 and the mobile terminal number

TID1 is registered (S33) in the user gateway location

register 112 of the mobile communication network 111. Then,

the user gateway location register 112 inquires'(334) the
subscriber information to the user home location register

25 412.of the mobile communication network 411 which is the
user's home network,'by using the subscriber number PID4 as
a key. In response to this inqu;fy, the user home location
register 412 outputs the subscriber information P-data4,
and the mobile communication network 111 registers (S35)

30 that subscriber information P-data4 as the roaming
subscriber information R-P-datal into the user gateway
location register 112 in correspondence to the subscriber
number PID4. ’
| . By the above processing, the subscriber information of

35 the user of the mobile communication network 411 is



-4- ' When the routing information request (2) fromthe
gateway nobile switching center GUWSC50 is received, the honme | ocation

regi ster HLR20 searches an information of t hat subscriber, and when the
roam ng nunber is stored, 5 returns (3) this roam ng nunber to the gateway
nobi | e swi tching center GVWSC50. The gateway nobil e sw tching center

GVBC50 routes (4) the received call as the IAMto the gateway nobile
swi t chi ng cent'granfRpneditq Hehgrgmaliide commynheRtdan 88 tWorkodl 121 S@i si t ed

by that subscrihgf . 1dGbecsmesi g b1l ifor TNE UsRYTRE" maklae agakgway phobil e
switching center GVRC51 of the nobile conmmuni cation network 11 visited

by that subscrilfemoRigir gummunication fefMordn 111, £gd ths: PRYSORELr ecei ved
call to that rrdidingubsdditeted. W th respect to the g.at eway | ocation

rggister G%le' 17“&n this manner, the personal roaming control can be
carried out between the mobile communication networks
supporting the personal mobile communication scheme, but in
a case where the user's home network does not have a
personal mobile communication function, even when the
10 gateway location register GLR-P of the roaming destination
network directly inquires the home location register HLR of
the user's home network, it is impossible to make a
response by taking out only the subscriber information
because the subscriber information and the mobile termingl
15 information is integrally provided in that home location
. register, and there has been a problem that the personal
roaming cannot be made.

DISCLOSURE OF THE INVENTION

Therefore, an object of the present invention is to
provide roaming mobile communication system and method for
enabling a roaming call termination connection over
networks, even when a mobile subscriber roams between
25 communication networks which adopt different roaming number

allocation schemes. '

Also, another object of the'present_invention is to
provide roaming mobile communication system and methéd for
enabling a personal roaming from a mobile communication

30 .network which is not supporting a personal mobile
communication to a mobile communication network which is
supporting a personal mobile communication.

In the present invention, an interworking location
register is provided between a mobile communication network

35 (first mobile communication network) adopting a scheme in



15 gateway | ocation register 31 returns (6) the position I nformati on of

t hat subscriber to the gateway nobile switching center 51. The

gateway nobile sw tching center GVBCh1 ter H 8f E1hﬂ SHEENt[o t he

nobi | e subscri ber 60 by carrying out the p ééﬁg@é_ggﬁig t he

recei ved 20 position infornation ver tiona

schenes describ ferences to Fi 6 descri bed above,

when t he nﬁﬁqég §u8§§#ﬁﬁ lPS&ﬁé°BeFﬁEégt§rc%ﬁﬂ%h?%%&?%ﬁ met¥Rrk

(Fig. 1 to Figtedpozdeillyngldosalteseai Rodligd mmmertaéﬂl £5titﬁl§86f0@%lll

regi ster of a yisited tmor s a.roam estjnatjon nobile

communi cati on AEFHSAR’ 8nﬁ8P§%FF€°n a Flﬁcgfﬁgl%.? Qif?ﬁ$&%rn%fw%r¥lne

of call term ndseennd mobdﬂﬁeebmﬁﬁniaﬂdiﬁnnﬂbtﬁdﬁflﬁﬁﬂwptiﬁgFm @@ﬁ&mﬁgﬁn

(Fig. 4to 6) adoptin Lch,a ga o] n

regi ster of °a VF%gPe& ﬁ?gﬁ§P¥ g??ﬁgg %sr%gfiﬁh B gt fﬁgh @ me of

position reglsaiabcaMesbacauamingennmherngtnmnbhme of pdéxminncn1 schenes

are different I '

method for i | 58t EaacTBR, | nen, EREY BiEHhGRiEE RickEs 1ol Al S 15 and

as a 35 resultgonnecﬁeﬂawibhea houeahaaati¢maxegiﬁienﬁan¢ea visited
location register of the first mobile communication network

10 and a home location register and a gateway location

register of the second mobile communication network through

control channels. '
According to one aspect of the present invention, as
shown in Fig. 8, in a case where a subscriber of the first
15 mobile communication network roams to the second mobile
communication network, when a position registration is made
at a visited network, the roaming number RON (ROAMING
NUMBER) allocated by the gateway location register GLR of
the visited network is stored in the interworking location
20 register ILR, and at a time of call termination for that
subscriber, when the home location register HLR of the home
network (that is, the mobile communication network to'which
the mobile subscriber is subscribing) requests the roaming
numbef, the interworking location register ILR returns the
25 roaming number RON; and the call términation connection is
made. '

Also, according to another aspect of the present
invention, as shown in Fig. 9, in a case where a subscriber
of the second mobile communication network roams to the

30 first mobile communication network, when a position
registration is made at a visited network, the visited
location register number of the visited network is stored
in the interworking location register ILR while the
interworking location register number if stored in the home

35 1location register HLR of the home network, and at a time of
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subscri ber .cannot roam ' On the other hand, the conventi onal

roam ng includes a personal roamng which is realized only between the
nobi | e comuni cati on networks supporting a personal nobile 5

conmmuni cation in which a subscriber nunber assigned to a user and a
nmobi |l e term nal nunber assigned to a nmobi | e termnal are arbitrarily
set in correspondence c 9.+ r

roam ng cont r oft calf EﬁE%nFB?‘°{!V¥' ﬂbag r}ﬁ?el];ipcjbeér:llsona rl'goe'f?ﬁenla&%%é such 10
per sonal nnblIeegbsuanlﬂthoaquesmsrkbemr¢amtngcnumhannib the In Fig.

7. a mobile comppigationNEbuRtkod Yo pUEL, | fLR, PRI LR per sonal

nobi | e conmuni on Sc ore 1ocation reglster HLR-P
(Home Locati onlfegtionrregister FPeRsBumthemrequgstsy the groaming mjurber

subscri ber 45 z,nmgrra& PRef- gaégﬁiegfg é#iétéfiquf'ﬁfﬁ@Wlasﬁ&%}Pcfdcbﬂlon

nunber Pl D4, a nd a nobi e term ocati on register
Locat i on Reg|sreziS§prTelhonateanbhelrq@mtn&;number SR diMep i esiiatelon

termnal inforgmhhe g' ggseéﬁn@ gg@mtﬁs that exrdamlg Wi ¢ MIEAENtddd ed

by a nobile termna | e a nobi ['e conmuni cation network
111 which is sﬁbﬁoﬁ@lhgtﬁﬁ@ipéFégnaisﬂ®%¢¢e communi cati on scheme has a

user -gat eway 'Ocat'REcB?EiﬁgeEociékﬁ’éé%ﬁé%“ﬁfl%héﬂﬁﬂabent ireest idn T4y
Per sonal nDblllty%h112 subscri ber i nfornmation R-P-data

_for a -roamtfg lBeFhanpBAvES bYsPYQN%ﬁ14$eipﬁnﬂ%$%ﬁﬂﬂﬁ§%qﬁﬂ AP PI D4, and

a nobile register between a mobile communication network (first
mobile communication network) adopting a scheme in which a
visited location register of a visited network temporarily
allocates a roaming number at a time of call termination

15 connection, and a mobile communication network (second
mobile communication network) adopting a scheme in which a
gateway location register of a visited network allocates a
roaming number at a time of position registration, a
roaming call termination connection over networks becomes

20 possible.

Also, according to another aspect of the present
ihvention, in a case of carrying out a personal roaming
control between two mobile communication networks,
including a first mobile communication network which

25 supports a mobile communication scheme in which a user and
a mobile terminal are identified by a subscriber number and

. a correspondence between a user and a mobile terminal is
fixed, and a second mobile communication network which
supports a personal mobile communication in which a

30 subscriber number assigned to a user and a mobile terminal
number assigned to a mobile terminal are arbitrarily set in
correspondence, the second mobile communication network has
a mobile terminal home location register for holding a
mobile terminal information on a mobile terminal which is

35 1identified by a mobile terminal number, and a user gateway
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terminal home |ocation register (Home Location Register for Term na

mobility) 113 for holding a nobile termninal informati on T-datal of a
nobile term nal which is identified by a nobile terminal nunber TID1.
30 . In Fig. 7, when a user of the nobile comunication network 411
nmoves (S31) to the nobile comunication network 111, in order to

ealize the ToRLAgite S030 JTOU LS, nor SR SEhASDNGE "Rk e LA 8 o
the nmobile 35 reaming! userbehi¢hDisoidénel fibdd |y tersubmxdr i tmunher,
;jg-st i nation nefRfr Eﬁg;\lgﬁéggwf’gﬁgt {’%&%g%%f%%%e%aﬂg ﬁés'?gt}&g%;nblngng
the user to notlbtytiba sebistebefonuhbrdimi Ddespective Hnfamdelon on a
connunicatign ngg¥035d1%1 tgigggge£ﬂfngfh*ﬁfbh is identified by a
subscriber number. The second mqbile communication network
has information filter means for reading out the subscriber
information and the mobile terminal information from the
home location register of the first mobile communication
10 network by using the subscribef number of that user as a
key, and extracting a subscriber information by filtering
only information necessary for roaming from that read out
information, and a storing control means for controlling
such that the subscriber information extracted by that
15 1information filter means is stored in the user gateway
location register by using the subscriber number as a key,
when a user of the first mobile communication network makes
the position registration to the second mobile
communication netwbrk.
20 - By means of this, when a user of the first mobile
~ *  communication network which is not supporting the personal
mobile communication makes the position registration
through a mobile terminal of the second mobile
communication network, the second mobile’ communication
25 network which 1s supporting the personal mobile
communication reads out the subscriber information and the
mobile terminal information from the home location register
of the first mobile communication network by using that
subscriber number as a key, extracts the subscriber
30 information by filtering only information necessary for
roaming from that information, and stores this subscriber
information in the user gateway location register by using
the subscriber number as a key, so that a roaming from the
mobile communication network which is not supporting the
35 personal mobile communication to the mobile communication
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5 termnal 115, it is possible to consider a nmethod in which t he user
- owns a user device which stores the subscri ber nunber PI D4, and the
subscri ber nunber PID4 is automatically notified to the nobile
comuni cati on network 111 when that user device is attached to the
nobile 10 term nal 115 of the nobile comunication network 111 which S
the roamng d Ly t\wQr t I er neans, a
met hod in mhlc%%the uggiQ%'W% %up@h&%iﬁ@ngyﬁfygggﬁnal m?ﬁPi%Dblle
communi cat i on ceampsdicationhiecymes PP§Sﬂhéeroan1ng destination network by
using dials, etc. is 15 al so possible. By such nmeans, when the
user notlfles t he subscri ber nunber Pl D4 and the nobile terninal nunber
~ TIDL through BBLEF DESGRIPTION, QFnZHE]1BRAWINGSe npbile conmmuni cation
network 11§ which is the roam ng-destination network, a conbination of
20 the subscriber nunber PID4 and the pobile ter nal g unber Tlﬁﬂ S
registered (S33) ifiigheluddr agadeNky FBERLNENE SC ?%@Y ¢ efonfbeyratan
nobi | e conmmunpgatl mbrmfeV\/%kﬁmhi;lcaEmeﬁ, systemhsdbuseingaé@avayxmsaéi@ﬂ a
register 112 in U|re bscﬁ%g for |on to the user hone
| ocati on reg|§P We?§ Rps 0F°PﬂgnﬁDBPPEeEo ﬂ?%ﬁ %%rk 411 which is
Lhe | user's hongiget \@onls, abfiu'&kﬁgshbﬁiﬁﬁbscé?ﬂnﬁénml P&t bon 41521
ey. In regponse,t i,S_i nqui.r use cation egjster
ot put 5 ¢ 0 SEREHSEEALIER GRRGFDbn s BhalPoin ThE BEELLe cPommy LERE6S

connunicatlonsmswwnrbleIgreglsters (S35) 30 that subscriber information

gatovay  locat Bitredi dpob TruPE shPYERECR EhrERtEGAL SELE | 02 VO

termination control scheme in the mobile communication

system of Fig. 1.

15 Fig. 4 is a figure showing a schematic configuration
of a mobile communication system adopting another example
of a conventional roaming number allocation scheme.

Fig. § 1is a figure showing a conventional position
registration controllscheme in the mobile communication

20 system of Fig. 4. '

N Fig. 6 is a figure showing a conventional call
termination control scheme in the mobile communication
system of Fig. 4. _ '

_ Fig. 7 1s a figure showing a personal roaming control

~ 25 scheme between conventional personal mobile communication
networks. ! '

Fig. 8 is a figure showing an outline of a roaming
call termination control in one embodiment of a roaming
mobile communication method of the present invention.

30 . . Fig. 9 is a figure showing an outline of a roaming
call termination control in another embodiment of a roaming
mobile communication method of the present invention. |

Fig. 10 is a figure showing a schematic configuration -
of a roaming mobile communication system according to the

35 first and second embodiments of the present invention.
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nunber Pl D4. By the above processing, the subscriber information
of 35 the user of the nobile communication network 411 is

-7- transferred to the nobil e comuni cati on netmork_ll;, SO
that it beconmes possible for that user to make a call in the nobile
comuni cati on network 111, and the personal roamng is conpleted. 5

In this manner, the persopal ,roanj n carried out between
t he nobi |l e comuni caflf%h ggt%\%r%gp&ggu%%%hzfﬁg% ﬁ%es%élrosnor{aﬁgej'r%%artepon
communi cati on sepRfrolbscheme of theafirstheembadimenderins there castimg k does
not have a ﬂﬂ%& §gn%? ' f ti;Qn, even when the 10

gat eway Iocati&ﬁgéggggégr %ééﬁg t égé%%#g%;% esgination net wor k
directly inquires th&lionk2|beaaibleurgisharing R sll termination control

S5 scheme of the first embodiment in the roaming mobile
communication system of Fig. 10.

Fig. 13 is a figure showing a position registration
control scheme of the second embodiment in the roaming
mobilg communication system of Fig. 10. .

10 Fig. 14 is a figure showing a call termination control
scheme of the second embodiment in the roaming mobile
communication system of Fig. 10. :

Fig. 15 is a figure showing a schematic configuration
of a roaming mobile communication system'according to the

15 third embodiment of the present invention.

Fig. 16 1s a figure showing a personal roaming control'
scheme of the third embodiment in the roaming mobile
communication system of Fig. 15.

Fig. 17 is a schematic block diagram showing an

20 internal configuration of an interworking location register

» used in the roaming mobile communication system of the
present invention. '

Fig. 18 is a figure showing data stored by a visited

. location register ID number memory means of the

25 1interworking location register of Fig. 17.°

Fig. 19 is a figure showing data stored by a roaming
number memory means of the interworking location register
of Fig. 17. ' |

Fig. 20 is a schematié block diagram showing an

30 1internal configuration of a home location register on a
mobile communication network 1 side a part of whose
function is to bé replaced by the interworking location
register of Fig. 17.

Fig. 21 is a figure showing data stored by a VLR ID

35 number memory means of the home location register of Fig.

-13-



the user's honme network, it is inpossible to nake a response by taking
out only the subscriber information. because the subscriber information
and the nobile termnal 15 information is integrally provided in that homne
| ocati on regi ster, and there has been a problemthat the personal

roam ng cannot be made. DI SCLOSURE OF THE | NVENTI ON 20

Therefore, an o éect of the present inventionis to provi de roam ng
nmobi | e comuni cati on system and net hod for enabling a roam ng cal

term nati on connecti Bhgov22 1s anfigwr&ssheawing watie standd dXubscri ber

roanms between Z&GQMéﬁaiﬁPBnHEH‘Qﬁ kﬁ%ﬁ&ﬂf@%‘%}rﬂr{%ﬁ”ﬁ@of i 31
nunber al | ocat1 on schenes. so, another object of the present
i nvention is tonemoryraeane eHatheghemsilecabinumegiistar Sfstieg ark net hod

for ~ enabsing a pgfgongh §gapm gané% & BISEH G IGUTFRM Ry 3 net wor k
whi ch i s not suggortln a personal nobile conmuni cation to a nobile
comuni cati on ntRGerRrahhcenfigurationpbra i visitesedasadiiopiqelster on a

conmmuni cation. mobile combuhi€aPisseidtweMent idNe @ JarterdOMdYE | ocation
register is provided between a nobile copmuni cation network 35 (first

mobi | e comuni cE¥ReRieRt Brky RRIohEPIRLed herhe jiRterworking location
register of Fig. 17. :

10 Fig. 24 is a séhematic block diagram showing an
internal configuration of a home location register on a
mobile communication network 2 side a part of whose
function is to be replaced by the interworking location
register of Fig. 17.

15 Fig. 25 1s a figure showing dafa stored by a roaming
number memory means of the home location register of Fig.
24.

Fig. 26 is a figure showing data stored by a
subscriber information and mobile terminal information

20 memory means of the home location register of Fig. 24.

A Fig. 27 is a schematié block diagram showing an
internal configuration of a gateway location register on a
mobile communication network 2 side a part of whose
function is to be replaced by the interworking location

25 register of Fig. 17.

BEST MODE FOR CARRYING OUT THE INVENTION

In the following, with references to the drawings,
30 embodiments of the present invention will be described in
~detail.

First, the mobile communication system and method
accofding to the first and second embodiments of the
present invention will be described.

35 Fig. 10 shows a configuration of a mobile

-14-



which a visited location register of a visited network tenporarily

all ocates a roam ng nunber at a tine of call term nati on connecti on,
and a nobil e conmuni cati on network (second nobi |l e communi cati on

net wor k) adopting a scheme in 5 which a gateway |ocation register of a
vi sited network aIIocates a.roam ng nunber at a tinme of position

: Con. : q

w th a home | o el FoiYeh WheaPadpe Yo’ a3k FERt, apropEROBR  ne

first nmobile pcmﬂmwdkmﬁnta1aﬁﬂnhn'brb@enandnaehcmenLocat|on reglster and a

gateway location 1 A Hordho RoniiGIRdcTBR! LGsEOHTE! £7LLE LBEL YR K
channe

t hr ough control 0 oné as ec
pr esent inventmammunicatiqnummtmquFﬁgo 8s anmabébseCQMBuniaaSMbacnebworhf

the first 1% Aé$ﬁ9&g%gﬁ%%k'QB RRIWR K G?QTEeH016@§tf8809gg59?ékeof a

connunlcatlon net osition reg
vi si ted netvwnﬂviSﬂﬂ?dwﬂﬁﬁwqyknGmmonrRCNlYFﬁﬁkocﬂies a NUMBER) g ahlibbear edt by

the gateway | 0G3ijeOR s @313t YerdiBatfion connection, and a second mobile
communication network 211 is a mobile communication network
adopting a scheme in which a gateway location register of a

10 visited network allocates a roaming number at a time of
position registration.

In Fig. 10, ILR is an interworking location register
which is the feature of the present invention, VMSC is a
visited mobile switching center, VLR is a visited located

15 register, HLR is a home location register, GMSC is a
gateway mobile switching center, and GLR is a gateway
location register. Also, a solid line indicates a
communication chanhel. and a dashed line indicates a
control channel. '

20 As shown in Fig. 10, an interworking location register
ILR251 is connected with a home location register HLR220
and visited location registers 231 and 232 of the first
mobile communication network 210, and with a home location
register 221 and a gateway location register GLR241 of the

25 second mobile communication network 211.

Fig. 11 shows a position registration scheme and a
call termination scheme of the first embodiment in the
mobile communication system shown in Fig. 10.

As shown in Fig. 11, when a mobile subscriber 280 of

30 the first mobile communication network 210 moves to the
roaming contracted second mobile communication network 211,
at the visited network (that is, the second mobile
communication network 211), the mobile subscriber carries
out a roaming position registration for notifying to the

35 mobile communication network the fact that this mobile

-15-



the visited network is stored in the interworking | ocatign_ 20 gi ster

"ILR, and at a tine of call termnation for tha TH‘a A pgqmsqﬁmN when t he
hone | ocation register HLR of the hone net o ?é%CEB nobi | e
_.communi cation network to which t he nmobil e s hribing)
requests the roam ng nunber, the interworking |ocation register ILR

returns the 25sxpgéqh%%rnugmseng%gnoggvaaeiﬁaJkaﬁ§i§QJWHéﬁ"%ﬁ@ﬂﬂ@@£18“ s

made. , ~accor aspect e present
i nvention, as §nbﬁnrahepugsogmovasa(&és§0mhbeer@aglmsC¢¢mﬁwactedcm0b¥kﬁ

second mobi | e eemmuﬁ%ea&éeﬂ H@EWBEK éfinsatﬁoébﬁiéﬁ rééféérﬁ@@aﬁerequest

conmuni cati on net wor en a posit i stration is nad
" visited network2)t B8 Wﬁé?t@&th resg@atuﬁﬂ %eﬁ %%Eﬁdrﬂﬁﬂk%ecﬁwi¢ﬁh¥¢%lted

network is gtoeeter vMBCRRS b?te&gerhbﬂgléoe@ﬁm&ﬁuééxnéﬁEﬁeé&é}wW"wﬁbﬁhe
i nterworking | ocation register I's stored in the hone 35 | ocation

regi ster HLR thﬁhBoﬁéﬁéoﬁeFﬂéiﬁtraﬁﬁoatrﬂﬂ??%ﬁ (%) 1s received, theg |
termnation fog;5hakdSnBEELbPEWI tEREnBOBBNLOF AIMSIRTS carries out a

position registration request (3) with respect to a gateway
location register GLR241. When the position registration

10 request (3) is received, the gateway location register
GLR241 does not store an information of'a subscriber who
requested the position registration for the first time, so
that a region for storing an information of that subscriber

is secured, and a roaming number is allocated (4) to that
15 subscriber. _

In addition, the gateway location register GLR241
notifies (5) this roaming number to the interworking
location register ILR251. The interworking location
register ILR251 stores (6) this roaming number, while

20 notifying (7) the own (that is, the interworking location
register ILR251's) ID number to a home location register
HLR220 of the first mobile communication network 210 which
constantly stores a subscriber informdation of that
subscriber. Then, the home location register HLR220 stores

25 (8) the notified ID number of the interworking location
register ILR251 as an ID number of a visited location
register for this subscriber.

Next, a call termination control in a case where a
received call occurred for the mobile subscriber 280 of the

30 first mobile éommunication network 210 who is roaming to
the second mobile communication network 211 will be
described with reference to Fig. 12:

In this case, first, according to the subscriber
number of that subscriber, the received call is routed (1)

35 as an IAM to a gateway mobile switching center GMSC281 of

\
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regi ster HLR requests the roam ng nunber to the I nt erworking | ocation

regi ster ILR, the interworking | ocati on regisnﬁs equest s
the roami ng nunber 5 to the visited |ocation rggisteg, i sited
| ocati on regi ster allocates the roam ng nunires—i ation
Roam ng Nunber) and returns that roam ng nunber MSRN, and rtre! cal

termnation i Si§pd®srst mobile”E6RhEhIGat Pof AFOLASHECA 1P td Non REESERU L
i nvention as 10 1n tﬁe above, by providing the interworking |ocation

regi ster betweSHbECRBBRFe180FHRRFEADPLDS- nEROOFACETRY Jfoblle fypt fehing
conmuni cation pghwerFKEMBESBYI PdqAe8€8e(®R) | 4n WnEdrmation er tisut Degt tioe

register of a visited network tenporarij| al | gcat es roam ng nupber at
a tine of call FeerAVRSt FaﬁllsfcﬁhﬁEcF?Bhie afPse Te %&Hﬂﬁﬁﬁﬁ%%n{@
network (segonghe hofiebibeat®BHUREgastEP 220 VOf kfhadbints hgnab Sdiene in

R G R e S I s
term nation copeqaksen (Qyerromt thekgabewayesoBll ¢ owei tileing center Al so,
acoor i 00 10 2RISR o0 Ehet S BhEREpe olVENL ULy d bR A"
comuni cati on peawehks, an infoehadiog of fthat swibsdrelanmandateamsiedmor k
hobi 1 e ter ApnakDarEnPaenps FBE Bysseetnlef FhE damittandor det ™l 2
correspondenceshbseedbea.usnr thid examplée tie nihaiumlser offth&xﬁis&ﬁ&@. :
Co e 1ot b AT oBRsREh 26 k5 Yo 9P S ArfBRAREn g
location register ILR251.
In addition, the home location register HLR220
15 requests (3) an allocation of a roaming number for the
purpose of routing the received call of that subscriber to
a switching center of the mobile communication station
visited by that subscriber, with respect to that visited
location register (that is, the interworking location
20 register ILR251). When the roaming number allocation
request is receivéd, the interworking location register
ILR251 already stores the roaming number for that.
subscriber, so that it returns (5) that stored roaming
number to the home location register HLR220.
25 As the home location register HLR220 notifies (6) that
roaming number to the gateway mobile switching center
GMSC261, and the gateway mobile switching center 2861 routes
(7) the received call as an IAM according to that roaming
number, that received call reaches to a gateway mobile
30 switching center GMSC282 of the mobile communication
network visited by that subscriber. '
The gateway mobile switching center GMSC262 requests
(8) an information for the purpose of routing the received
call of that mobile subscriber 280 to the visited mobile
35 switching center, with respect to a gateway location

=17~
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30 subscri ber nunber assigned to a user and a nobile term nal nunber

aSS|gned to a nobile termnal are arbitrarily set in correspondence,

t he second nobil e conmuni cati on network has a nmobile term nal hone

| ocation register for holding a nmobile term nal information on a nobile
termnal which is 35 identified by a nobile term nal nunber, and a user
gat eway lster GLR241. When che roytihg information rd et ore)

regi ster for hoT B RG A SUDSCri ber ?ornatlon on a oam n user whi ch

is identified Byom §hbs§ﬂt9@&ynmbble switeihing rf‘eemierfstGMﬁFb%ﬁ
communi cation pgtypikghagna EQHEway 16@&€\iéxprkégeﬂs§éxercﬂmz41hcgéaﬁtgues an

respective information on a user and a nobile term nal gﬂlch I S
c

identified by hﬂformgﬁbgérPﬁth%Hnﬁ@PSCQ?Rﬁgmxﬁﬂﬂi?ﬁﬂHqQ§ iR Hhen
network — shagnppfpaERbL0BrT thA Ll siBSESIESF teatiGadwdshansBifiser i ber

' nformation angwitghggglcgngggnéﬁgézagfc%ﬁ@“éﬁ%kégf)mog¥ie switching
center GMSC262 terminates the call (10) to the mobile
subscriber 280 by carrying out the paging according to the
received position information.

10 In this first embodiment, the interworking location
register ILR251 operates as a visited location register '
from a viewpbint of the first mobile communication network
210, and as a home location register from a viewpoint of
the second mobile communication network 211, but it is

15 actually the interworking location register ILR251.

Next, Fig. 13 shows a position registration control
scheme bf the second embodiment in the mobile communication
system shown in Fig. 10, and Fig. 14 shows a call
termination control scheme of the second embodiment in the

20 mobile communication system shdwn'in Fig. 10.

As shown in Fig. 13, when a mobile subscriber 282 of
the second mobile communication network 211 moves to the
roaming contracted first mobile communication network 210,
at the visited network (that is, the first mobile

25 communication network 210), the mobile subscriber 282
carries out a roaming position registration for notifying
to the mobile communication network the fact that this
mobile subscriber himself has moved in. Namely, when the
mobile subscriber 282 moves (1) to the roaming contracted

30 mobile communication network 210, a position registration
request (2) is made with respect to a visited mobile
switching center VMSC271 of that mobile communication
network. When the position registration request (2) 1is
received, the visited mobile switching center VMSC271

35 carries out a position registration request (3) with
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home | ocation register of the first nobile comunication 10 network by

usi ng the subscriber nunber of that user as.a key _and extracting a
subscri ber information by filtering onl| WHIS SHEERHASBEENCESSary f or
roam ng fromthat read out i nformation] and REMAGEDNY coptrol neans for
control ling such that the subscriber i fforretromrextracted by that 15

Information filter n S S | 4 ocation
regi ster by umF@sPﬁ‘é% ﬁﬂsirﬁﬁ{ ?Jn%é? hgjséif%f(e%ﬁtw%nen a user of the
first nobile communi wnenonheepmtkimkesgistraem!pcmqlle@i Héi sisation to

the second rmbl {'ﬁge}v?ét n?‘gg fg&l?gd nﬂm}fon 2roegister e ;ﬁh £5] s,

when a user conmunl cation net wor i s not
suppor ting the gtosenah infonmatien cofmursukaquiberady meauassiad dhe

registrationg %Ng{:ggghﬂ {@Pi-é\?i&?r@xnaéhé)fff% $8aNd JPRIHA a region

conmuni cat i on n%? second nob ommuni cation 25 network which is
supporting the Per sshat ingbin elnformatinmiohithat becrdben Hé Sasamiader

i nformation and {lﬁe fPOSiTPPb% *ﬁf’éf‘ﬂxwod oMt Yundcaibdie thog:drgat imn

regi ster rst e comuni catlon network _hy using that
subscri ber nunb%ddé§ianke‘yheem$h€@% lora Ghars GeHStero VI ﬁ%ﬁé’t gilasy (4)

filtering only jafepnay BQrHSPeésaié(iEé’d mob 1 I &WtEHingMdehaier ra‘rmrmi i,
and stores this subscri ‘ Information.-in the user %%[ere]dtnyloca

regi ster byl@simgmber Qﬁeasﬁ%ﬂ?%éo%’iﬁ% ra“sgjasqé’é'y, % teTRorKing

fromthe NOPbéL gL EQRTHEE LSt PITIRESDS K which is not supporting the 35

ersonal - nobil e communication to the nobile co ni.cati
pe The interworking 1ocation ister I?.RiZSl stores (5)

an ID number of a visited mobile switching center and an ID
number of a visited location register, and in addition,

15 notifies (6) that this subscriber is roaming to the first
mobile communication network 210, by storing in
correspondence to that subscriber number the fact that it
is roaming to the first mobile communication network 210,
and notifying the own ID number with respect to the home

20 location register 221 of the.sgcdnd mobile communication
network 211. The home location register HLR221 of the
second mobile communication network 211 stores (7) the fact
that this subscriber is roaming to the first mobile
communication network 210, by storing an ID number of the

25 interworking location register.

Next, a call termination control in a case where a
received call occurred fdr the mobile subscriber 282 of the
second mobile communication network 211 who is roaming to
the first mobile communication network 210 will be

30 described with reference to Fig. 14.

In this case, first, according to the subscriber
number of that subscriber, the received call is routed (1)
as an IAM to a gateway mobile switching center GMSC262 of
the second mobile communication network 211 to which that

35 subscriber is subscribing. The gateway mobile switching
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hetwork which is supporting the personal nobile conmuni cat i on becones

" possi bl e. - BRI EF DESCRI PTI ON p&F—FH+E 3;‘5 Fig. 1is a
figure showing a schenmatic configLfﬂﬁ$éWE tENbbi | e comuni cati on
_system adopting one exanple of a |~ coR H&ﬂﬁﬂﬁmﬂ r am ng nunber all ocation
schene. Fig. 2 is a figure snow ng a conventlonal position 10
gl stration cahiQl SHBEORS PehiEFRO(LT 46 S ror VSLEMP eHL 9
gure~show hg a’ conven |ona nat1on’

control schenerﬂneﬂNednublleofouhah|nablbq subs@g@h@ﬁncﬂithgreSPGQE to
Fig. 4is afi QHEeh%B%""'lBQailiéﬁhﬁggiéEePOEE}96'{‘a&ﬁé’%econ@fm&bﬂ’é" le

communi cati on system adopt ano exanpl e a conventional roaning
nunber aIIocatPQﬂmgﬁﬁéﬁéion netWOkozyl 5is a figure showing a

gggxﬁzfggPﬁgnpos't'Wﬂen thkegbatiAk! PRrSPRAL Phn SFEGIEsE N S Ner BRI 1fe
gateway mobile switching center GMSC262 is received, that
home location register HLR221 searches an information of
that subscriber, and learns that it is roaming to the first
mobile communication network 210. In addition, the home

10 1location register HLR221 requests (3) an allocation of a
roaming number for the purpose of routing the received call
of that subscriber to a switching center of the mobile
communication station visited by that subscriber, with
respect to the interworking location register ILR251.

15 When the roaming number allocation request is
received, the interworking location register ILR251 makes a
'roaming number request (4) with respect to the visited
location register VLR231 of the first mobile communication
network 210. Then, this visited location register VLR231

20 temporarily allocates (5) a roaming number to that
subscriber, and notifies (6) this roaming number to the
interworking location'register ILR251. '

The interworking location register ILR251 notifies (7)
the notified roaming number to the home location register

25 HLR221 of the second mobile communication network 211, and
in addition, this home location register HLR221 notifies
(8) this roaming number to the gateway mobile switching
center GMSC262. The gateway mobile switching center 262
routes the received call as an IAM according to that

30 roaming number, and this reaches (9) to a visited mobile
switching center VMSC271 for that subscriber.

In this second embodiment, the interworking location
register ILR251 operates as a home location register from a
viewpoint of the first mobile communication network 210,
35 and as a gateway location register from a viewpoint of the -

. This Sheet Has Been Rep

LT



20 systemof Fig. 4. Fig. 6 is a figure show ng a conventiona

cal | termnation control schene in the nobile comunication system
of Fig. 4. Fig. 7 is a figure showing a personal roam ng contro

25 schene between conventional personal nobile conmmrunication net wor ks.
Fig. 8 is a figure showng an outline of a roam ng call termnation
control in one enbodinent., of a roamn bj | |.catio

t he present ind%%??%ﬁnmékﬁf?_°°mqﬂ ,9é£}q334§%4° %r%igﬂg§ﬁﬁg&gnqgg?F?ﬁ%l§& a
roam ng cal the etmterworiil i ritacad tlion aregtilsdreredbB8a5dent .of a roamni ng

mobi | & comuni cat | o Je4 04 ffed N4 UGNy 100/ Bel Plrst and secbhd 1015 2
figure show ng a schematic confi'guration of "a roam ng nobile
communi cat i on s3mhediments difh¢he preseds investignd $beonaamibedcaddt s of

the present ér“%%gﬁfﬁhtion connection over networks becomeé'ﬂgésible, even
between the mobile communication networks adopting
different roaming number allocation schemes.

Next, the mobile communication system and method
according to the third embodiment of the present invention

10 concerning a personal roaming will be described.

Fig. 15 shows a configuration of a mobile
communication system according to the third embodiment of
the present invention.

In this mobile communication system, a first mobile

15 communication network 310 is a mobile communication network
which does not support the personal mobile communication
scheme, and a second mobile communication network 311 is a
mobile communication network which supports the personal
mobile communication scheme, where the personal roaming

20 becomes possible as a user 390 of the first mobile
communication network 310 roams to the second mobile
communication network 311, and carries out a personal -
roaming registration to the second mobile communication
network 311 from a mobile terminal 382 of the second mobile

25  communication network 311.

In Fig. 15, ILR 1s an interworking location register
which is the feature of the present invention, VMSC is a
visited mobile switching center, VLR is a visited located
register, HLR is a home location register, GMSC is a

30 gateway mobile switching center, and GLR is a gateway
location register. Also, ‘a solid line indicates a
communication channel, and a dashed line indicates a
control channel.

As shown in Fig. 15, an interworking location register

35 ILR351 has an information filter device 352, and is
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Fig. 11 is a figure showing a position registration control scheme of

the first enbodinent in the roam ng nobi | e conmmuni cation system of
Fig. 10. Fig. 12 is a figure showing a call term nation contro
5 schenme of the first enbodinent in the roam ng nobile communi cation
system of Fig. 10. Fig. 13 is a figure showi ng a position

registration —  c6aflbbebds#ieiPathoh®1584006n CPORM FEN ik 304 @ N SPted
nobi | e conmuni cati on system of Fig. 10. Ig. 14 17s a figure

showing a cal | t&PRRRAPROKEESAEEES 331 anrhedd2 oof tHe slrsfd malokd ment i n

the roaning nobi témmunieaBNAI A8EWEFK S¥E6 €M With aShome 1ocabul<ﬁ{ 9. 151is
a figure show ng a ighenatlc configuration of a roam ng nobile

conmuni cati on sySEEAPAREOPEL nBnE 02t SRALA%RY nlocr el dislifit el GLRS4N «aferfihe

invention. 5 secohtigmoB§léScemhugiéLt SHWhEverPesmIonal roam ng control
comuni catl on

Systemof Fig. 15 NeRE. "Fitn' Foberencs Al oo MMCH SR Mg an
20 internal confpartabhoof othie hed FINEdiiuntn | PAIIOYAUIR! & pévatbrdy the
oo 08 T SEPEMLR SRR eaY S ERL one il i st
| D nunber menor ypresest olnvémt Pén iwd ¥I oy kdedrdideai.i on register of Fig. 17.
Fig. 19 ‘5 aléigure Sf&“@f@.df%?‘éﬁé”é%%éﬁhéﬁéﬁ¥yg @%mmunication network
311 which supports the personal mobile communication scheme
is capable of setting a subscriber number assigned to a
user and a mobile terminal number assigned to a mobile
terminal in correspondence arbitrarily, and has a user
15 gateway location reglster GLR-P (Gateway Location Register
for Personal mobility) 312 for temporarily and separately
holding a plurality of subscriber information R-P-data of
roaming users which are:identified by subscriber numbers
PID, and a mobile terminal home location register HLR-T
20 (Home Location Register for Terminal mobility) 313 for
\ permanently and separately holding a mobile terminal
information T-data of a mobile terminal which is identified
by a mobile terminal number TID.
Also, the first mobile communication network 310 which
' 25 does not support the personal mobile communication scheme
is a mobile communication network which supports a mobile
communication scheme in which a user and a mobile terminal
are integrally identified by a subscriber number and a
correspondence between a user and a mobile terminal is
30 fixed, and has a home location register HLR (Home Location
Register) 323 for permanently and integrally holding a
subscriber information P-data ‘and a mobile terminal
information T-data which are identified by a subscriber
number PID. _ _
35 In addition, an interworking location register 351 is
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nunber nmenory neans of the interworking |ocation regisfer of Fig. 17.
Fig. 20 is a schematic bl ock diagram showing an 30 internal configuration

of a home | ocation register on a nmobi | e comuni cation network 1 side a
part of whose function is to be replaced by the interworking |ocation
regi ster of Fig. 17. ; Fig 21 is a figure showi ng data stored by a.

VLR ID 35 numberrmfm yn{r%'ﬁﬁ&a& t'a% Qﬁ@efh%%t h@Bii@%éﬁuﬁﬁnPEaElgn

- 13- is a figure sh ownng dat a stored by
a subscr i bé\eﬁwrd? e mndart@enésppgdt @thlﬁw CPRPMBRARRF AN DetWRRK

neans of the hQﬂHﬂ(ﬁﬁﬁ'ﬁﬂldwﬂﬂﬁ3¥WbﬂQ&nE'gocaQion5registeF|9LR§§1|§sa
schenatlc bl ock dlagran1shOMAn%
connected with the home location register HLR323 of the
5 first mobile communication network 310 and the user gateway
location register GLR-P312 of the second mobile
communication network 311. Also, this interworking location
register ILR351 is equipped with the information filter
device 352 in its interior.

10 Note that, in order for a user 390 of the first mobile
communication network 310 to realize the roaming to the
second mobile communication network 311, it is necessary to
notify and register a subscriber.number PID2 of the user
390 and a mobile terminal number TID1 of a mobile terminal

15 382 to the second mobile communication network 311 which is

" the roaming destination network. In this case, as a means
for enabling the user to notify the subscriber number PID2
to the second mobile communication network 311 through the
mobile terminal 382, it is possible to consider a method in

20 which the user owns a user device which stores the

» Subscriber number PID2, and the subscriber number PID2 and

~ the mobile terminal number TID1 of the mobile terminal 382
are automatically'notified to the second mobile
communication network 311 when that user device is attached

25 to the mobile terminal 382 of the second mobile

~communication network 311 which is the roaming destination
network. Alternatively, as another means, a method in which
the user explicitly notifies the subscriber number PID2 to
the second mobile communication network 311 which is the

30 roaming destination network by using dials, etc. is also
possible.

Next, the operation in this third embodiment will be
described, and here, a case in which the user has a user
device will be described.

35 . When the user 390 of the first mobile communication
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internal configuration of a visited |ocation-register on a nobi | e

comuni cation network 1 side a part of whose function is to be repl aced
by the interworking | ocation register of Fig. 17. 10 Fig. 24 is a
schemati c bl ock di agram showi ng an internal configuration of a hone

| ocation register on a mobi | e communi cati on network 2 side a part of
whose function ii to be repl ceg bg t he interxor%éfﬂ | ocati on

register of FiBet¥erkig1o r°§mﬁi§$1 5tP sthe s $eeRd N g UL e tieny a
;oaning NnufeewoRNMBILY , "BAASregisberHos2) othv | subsegilsé ernwhbér gPID2

4. F

I nformati on anégﬁﬁﬁglbgfgr%bﬁgﬁgi%?g&%@??gﬁ£€65%§%€g$g%%§%st%fé#%zﬁéé$xg

| ocation regi stermthalti §8224f Ehg. s@dond mobihenedmmuri oxkichk aye twoskow ng

mobi | ¢ comiint 84E¢ ok RePaB£o, PerALaal o of “THBE0E S il Pl Srarningy,

repl aced by thasgnaadwshki sgbsoribepnn@hber P B 2ramnd dﬂgpuUﬂgd from 131555

VEDE PO CArR L T ALY SO O ppaton! (07 AALAR Witliay |

described in locdéfienl register 312 provided in the second mobile .
communication network 311.

10 ‘When thié notice is received, the user gateway
location register 312 sends (54) the subscriber number PID2
to the home location register 323 of the first mobile
communication network 310 through the interworking location
register 351, so as to read out the integrated subscriber

15 information and mobile terminal information from the home
location register 323 of the first mobile communication
network 310. In response to this, the home location
register 323 of the first mobile communication network 310
reads out the subscriber information P-data2 and the mobile

20 terminal information T-data2 of the user 390 by using the

* subscriber number PID2 as a key, and returns (S5) them to
the interworking location register 351. '
At the interworking location register 351, the
subscriber information P-data2 and the mobile terminal

25 Information T-data2 from the home location register 323 are
inputted into the information filter device 352, and only
the subscriber information which 1is necessary as an
information of a roaming user is filtered from these
information and extracted as a roaming subscriber

30 information R-P-datal. This extracted roaming subscriber
information R-P-datal is temporarily registered (S8) in the
user gateway location register 312 by ﬁsing.the subscriber
number PID2 as a key. Also, in addition to this roaming
subscriber information R-P-datal, the mobile terminal

35 number TID1 is stored (S7) in the user gateway location
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First, the nobile conmmunication system and net hod according to the

first and second enbodi ments of the present invention wll be
described. 35 Fig. 10 shows a configuration of a nobile

-.14- comuni cati on system according to the first and second
enbodi nents of the present invention. In this nobile conmmunication
system a first nobile communi cation network 210 is a nobile

conmmuni cati on negh8tRr 8l2adopting a schenme in which a visited location
regi ster of a Vhsi hefeBi wo5k é@@ﬁ’%aﬁddes?éﬂwatias bedoass M oritiey  at

a time of call term nation connection, a second l.e
comuni cati on Rerwshr useri 398 eHprhe %%Pﬁﬁﬁ#hﬁﬁ \ggf? to ekt ng a
schene in whi cRag)datevny keeahlOfiob £1¢ Séeuimatiatlibn \Hiesiwoack raatmor k

al I ocates asroanlngAguggggr?geg téccoréing to the third embodlment of the

present invention, when the user of the first mobile
communication network which does not support the personal
mobile communication carries out the position registration
through the mobile terminal of the second mobile

10 communication network, the second mobile communication
network which supports the personal mobile communication
reads out the subscriber information and the mobile
terminal information from the home location register of the
first mobile communication network by using the subscriber

15 number as a key, extracts the subscriber information by
filtering only information necessary for roaming from these
information, and stores this information in the user
gateway location register by using the subscriber number as
a key, while storing the mobile terminal number in

20 correspondence to the subscriber information, so that it

becomes possible for the user of the mobile communication

-network which is not.supporting the personal mobile

communication to realize the personal roaming to the mobile

communication network which is supporting the personal

25 mobile communication.

Next, the internal configﬁration of the interworking
location register in each of the above described
embodiments will be described.

As shown in Fig. 17, the interworking location

30 register 500 of the present invention is constructed by
connecting a VLR ID number memory means 501, an ILR ID
number memory means 502, and a roaming number memory means
503 to a channel control device 504 which is connected with
the home location register HLR or the visited location

35 register VLR of the first mobile communication network 1
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stition registration. In Fig. 10, ILRis an interworking |ocation

r'egi ster which is the feature of the present invention, VMSC is a
visited nobile switching center, VLR is a visited |located 15 register, HLR
is a hone |ocation register, GVSC is a gat eway nobile switching center,
and GLR i s a gateway | ocation register. Also, a solid |ine indicates a
communi cati on channel, and a dashed line indicates a control _channel

20 As shotpdi Fhes Boma ploeation aremisdtery Hidc on Sher &giteray locatilQps,
i's connected wijdgfs FOPEGLIPCGH | €k [ EfticilEmdtHR22 Qommunaed tiiosi R wWoals.on

regi sters 231 and 232 of the first nmohi | e communi cati gn network 210,

and with a honel® R44iblen. in &yicass @th%(f%'s@é‘ﬁévﬁ?a%gﬁtp ntlhégltﬁié'td
GLR241 of the 2imbserméric Ndddd el veIMabYwA! i Ingloraltidhlfilter devileg. 11
Shove, & PosTel DL ofl oL 8| SIhSSRETP B0 %R cnartlh] cLELILaG ORI o
10. . _ As showmithfs g!.nﬂélrnam&fbxﬁfirmalﬁomubscmmer 1280t<nfe $O.R tine
T oL P SO Bl P A S50 RS 0l Mg b5 RRRER R o
is, the second tmdiVER ID numhnnnﬂnﬂcurresﬁonﬂdnc%lhﬁ shbwnnmth&gsuhscrlber
o | € ooy ot AR S R, oo ophbedo ek the 0
10 subscriber number and the roaming number in correspondence
as shown in Fig. 19. Also, the ILR ID number memory means
502 is storing a prescribed ID number of this interworking
location register. - '
This interworking location register 500 operates to
15 replace a part of a function of each of the home location
register on the mobile communication network 1 side shown
in Fig. 20, the visited location register on the mobile
communication network 1 side shown in Fig. 23, the home
location register of the mobile communication network 2
20 side shown iIn Fig. 24, and the gateway location register of
*  the mobile communication network 2'side shown in Fig. 27,
depending on the mobile subscriber of which one of the
mobile communication network 1 and the mobile communication
network 2 is roaming, and on whether it is viewed from a
25 viewpoint of the mobile communication network 1 or from a
viewpoint of the mobile communication network 2.
Here, the home location register 800 shown in Fig. 20
is constructed by connecting a VLR ID number memory means
601 and a subscriber information and mobile terminal
30 information memory means 602 to a channel control device
603 which is connected with the visited location register
VLR and the switching center, where the VLR ID number
memory means 601 stores the subscriber'number ahd the VLR
ID number in correspondence as shown in Fig. 21, and the
35 subscriber information and mobile terminal information
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subscri ber hinself has noved in. Nanely, when the nobile subscri ber 280

‘nmoves (1) to the roam ng contracted nobile communi cation network 211, a
position registration request (2) is nade with respect to a visited
nmobile switching 5 center VMSC273 of that nobile conmunication network.:
When the position registration request (2) is received, the visited

bi | it ohi ¢ 3 : o ot .
oquest (3) w PARPEE Beplpbal afBley e huar LoDt ARG AR A,
the position regbéleateominglr énfiesmatinn | kn reeryesRendanceydie\idle | ocat i on
register G RB44ri86s RAhbSFOCLS gﬁb&ﬂqéyrggégwgfj a subscriber who

or e fi

requested the position registration rst tine, so that a :
region for storing Ahspnf Eheavishted logatikampxegister 70Q shosaurigy Fighd a

roam ng nunpgeroksyal ; UPSHdmi8le numb I
addi tion, {Tﬁe égt jé\%aheﬁgggg?gﬁar%gi é(}tﬁg?eécﬂgﬁl notg; fniuéns e(rS)alt]hdil:sation
roanmi ng numberMeanshéolnt ar KeRkIPgnumber MSMILHH ReANSS1T2 ) AWHBR The

i nterworking | gggkbPiber 1h€8rH4EIon L4FP e Stdrnindll S RAMAT diimber,
while temporary memory means 703 to a channel control device 704
which is connected with the home location register HLR and

10 the switching center.

On the other hand, the home location register 800
shown in Fig. 24 1is constructed by connecting a roaming
number memory means 801 and a subscriber information and
mobile terminal information memory means 802 to a channel

15 control device 803 which is connected with the gateway
location register GLR and the switching center, where the
roaming number memory means 801 stores the subscriber
number and the roaming number in correspondence as shown in
Fig. 25, and the subscriber information and mobile terminal

20 information memory means 802 stores the subscriber

» information and the mobile terminal information in
correspondence to the subscriber number as shown in Fig.
26. _

Also, the gateway location register 900 shown in Fig.

25 27 1s constructed by connecting a roaming number allocation
means 901 and a subscriber information and mobile terminal
information temporary memory means 902 to a channel control
device 903 which is connected with the home location-
register HLR and the switching center.

30 First, in a case where the mobile subscriber of the
mobile communication network 1 roamed to the mobile
communication network 2, the interworking loéation register
500 functions as the visited location register VLR with
respect to the mobile communication network 1, and as the

35 home location register HLR with respect to the mobile
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20 notifying (7) its own (that is, the interworking |ocation register

'TLR251's) I D nunber to a hone |ocation register HLR220 of the first
nobi | e conmuni cati on network 210 . which constantly stores a subscri ber
information of that subscriber. Then, the home |ocation register HLR220
stores 25 (8) the notified ID nunmber of the interworking |ocation

regi ster | LR251c.g@mani&d: tonbestwdria ¥l Sited | ocation register for this
subscri ber. Next, a call_termpation control, in case ene a
received call occurrRameLY. ik oblle QRS Eﬁﬁn:ﬁﬁfﬁﬁtﬁék}QQI 4%EERG

nobi | e communi cedb ODe NeobmMBiiKi 41 o né twarlan reiden converet isaeriyy mofiid e
I Thi's case, fTrit D BUBhEF nbs ot et eEobion ook (B SUEHGE: prlory 2
subscri ber, $hemeenei ved ofll the svisitad {ddatBomsepldtad t790 afatfimy 23,
mobi I e smﬁtchingn&egﬁfé 6aﬂ?qa§%nﬁgber is stored in the VLR ID number - 16-
memory means 601 of the home location register 800 of Fig.
20, but instead of that, the ILR ID number 1is notified \from
the ILR ID number memory means 502 of the interworking
10 location register 500 of Fig. 17, and this ILR ID number is
stored as the VLR ID number in the VLR ID number memory
means 601 of the home location register 600 of Fig. 20.
Also, at the mobile communication network 2 side,
~ conventionally, the roaming number is allocated at the
15 roaming number allocation means 901 of the gateway location
register 900 of Fig. 27 and notified in response to the
position registration request, and this roaming number is
stored in the roaming number memory means 801 of the home
location register 800 of Fig. 24, but instead of that, the
20 roaming number is allocated at the roaming number
. allocation means 901 of the gateway location register 900
of Fig. 27 and notified in response to the position
registration request, and this roaming number is stored in
the roaming number memory means 503 of the interworking
25 location register 500 of Fig. 17. _
After that, at a time of call termination to this
mobile subscriber, at the mobile communication network 1
side, conventionally, the roaming number request is issued
from the VLR ID number memory means of the home location
30 register 600 of Fig. 20 in response to the routing
information request, and upon receiving this, the roaming
number is allocated at the roaming number allocation means
701 of the visited location register 700 of Fig. 23 and
returned, but instead of that, the roaming number request
35 1is issued from the VLR ID number memory means of the home
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Substitute sheet - 21 Novenber 1998 the first nobile conmunication

network 210 to which that subscri ber is subscribing. The gateway
nobi |l e swi tching center GQVBC261 requests (2) an information for
reuti ng the received call of that nobile subscriber, with respect to
5 the hone | ocation register HLR220 of the first nobile communi cati on

network 210. Wh r oyt i I_nf I,0 uest f t he_ga y
nobi | e smntchlngggéﬁi e é%%aﬁgcggga F%Eél%gdfg ﬁ%fpé%%% #%c ??oﬁ £f
regi ster HLR220informa;immhesqansmnfandaupon pécebhuingublsis. bthe eoamiegrns

an 10 I D nunber nof bknes F@?qnlgﬁgtk83miﬁ? ﬁﬁﬁﬁeéoﬁeﬁgﬁ§ mean§u$@§r$£eg%e

In this exanple, the I'on feqgrster
| D nunber of thénﬂﬁF@WW$ﬂmghgocatibncaegbﬁteEg¢§tEigILRPSls read out 4md

addition, thg heue aeation register HLR220 15 requests (3) an allocation

of a roam ng nunber for the pur pose of routing the received call of
that subscriber to On Fhenotbernhandntbn &fcase Waere cthemelikeation

station Vi sghagcwbnebabfts%a%b@fie Ebnﬁnﬁuﬁfé@@f&ntr?eévb@ttk v4 Sl 6%553

| ocation reglster | he i nt er wor | ocation 20 register
Wien the roanind ﬁuﬁﬁéﬂlﬁlF@@&PPéﬁationr%aﬁﬁefkl% reeei latervonking

i nt erworking | ogakia®lonegegtigter sobLE%étféﬁ@a&y ShOTESmd Neod LAY NUNber
for that subscr.i ber &5# so that 1t returns (5) that stored roan ng

nunber to th8 hERELSEEL: FéghsFespeg ot the mobile communication
network 1, and as the gateway location register GLR with

respect to the mobile communication network 2.
Namely, at a time of position registration, at the
mobile communication network 1 side, conventionally, the
15 VLR ID number is notified from the VLR ID number memory
means 702 of the visited location register 700 of Fig. 23
in response to the position registration request, and this
VLR ID number is stored in the VLR ID number memory means
601 of the home location register 600 of Fig. 20, but
20 1instead of that, the VLR ID number is notified from the VLR
ID number memory means 702 of the visited location register
700 of Fig. 23 in response to the position registration
request, and this VLR ID number is stored in the VLR ID
'number memory means 501 of the interworking location
25 register 500 of Fig. 17. Also, at the mobile communicétion
network 2 side, conventionally, the roaming number is
allocated at the roaming number allocation means 901 of the
gateway location register 900 of Fig. 27 and notified, and
this roaming number is stored in the roaming number memory
30 means 801 of the home location register 800 of Fig. 24, but
instead of that, the ILR ID number is notified from the ILR
ID number memory means 502 of the interworking location
register 500 of Fig. 17, and this ILR ID number is stored
- as the roaming number in the roaming number memory meaﬁs
35 801 of the home location register 800 of Fig. 24. Note
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25 As the honme | ocation register HLR220 notifies (6) that roam ng
hunber to the gateway nobile swi tching center GVBC261, and the gateway
nobil e switching center GVMBC261 routes (7) the received call as an | AM
according to that roam ng nunber, that received call reaches to a
gateway nobile 30 swi tching center GVBC262 of the nobile conmuni cation
network visited by that subscri ber. The gateway nobile switchin
center GVBC262 rebets sat this)peint nfak nEhe FiPaming RN PRV r“lﬁ?cntsn%‘)l

the received &2l tnefnbhat 160l sn SMhEratders@BOH ¥ iighe 24 Sidret oTah |

35 switching center, with respect to a gate ocat.i on
S17- SesdoFerRrotitom FLnkh Ko DahGat e Ers RSP hak, faaning
(8) fromthe gahe¥pYi§Obhé eIV 11 Mulkh exer6re mdBVEEA2 dah roamdery ved,

the gateway | ocation regi ster. GLR241 searches an
g y 5 number? as shown in é&g. JE{

After that, at a time of call termination to this
mobile subscriber, at the mobile communication network 1
side, conventionally, the roaming number request is issued
from the VLR ID number memory means 601 of the home

10 location register 600 of Fig. 20 in response to-the routing
information request, and upon receiving this, the roaming
number is allocated at the roaming number allocation means
701 of the visited location register 700 of Fig. 23 and
returned, and also at the mobile communication 2 side,

15 conventionally, the roaming number is returned from the
roaming number memory means 801 of the home location
register 800 of Fig. 24 in response to the routing
information request, but instead of these, the roaming
number request is issued from the roaming number memory

20 means 801 of the home location register 800 of Fig. 24 in

A response to the routing information request, and upon
receiving this, the roaming number request is issued from
the VLR ID number memory means 501 of the interworking
location register 500 of Fig. 17, the roaming number is

25 allocated at the roaming number allocation means 701 of the
visited location register 700 of Fig. 23, and this is
returned through the interworking location register 500 of
Fig. 17 and the home location register 800 of Fig. 24.

. Note that, the interworking location register of each
30  embodiment described above may be provided in either one of
the mobile communication network 210 (310) or the mobile

communication network 211 (311) as a physical device
independent from the visited location register, the home
location register, and the gateway location register.

35 In a case where the interworking location register is
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informati on of that subscriber, and returns (9) a position 5 information
of that subscriber to the gateway nobile switching center GWSC262. The
gateway nobile sw tching center GQvBC262 term nates the call (10) to the
nobi | e subscri ber 280 by carrying out the paging according to the
received position information. 10 In this first enbodi nent, the

I nterworking |location regi ster |ILR251 yperates as a visited | ocation

regi ster f?%ﬁ%%?%@eﬂ@o?%t1%ﬁeﬁqﬂ9qquﬂh iwdisiate deghegnilRatibds MRS

210, and as a tWeeihOEeekbdPRLASL I SdLE1d Q"’ég@.s\ﬁe&‘\/\mloﬁltldOfbe .connfee teRC Width
nobi | e conmmuni cation network 211, but it is 15 t he |ntermork%g%

t
| ocati on regleQﬁ Repgchocation regighgr of ¢ el% §ﬁ5ﬁ§ 958l regis

regi stration conttipé mobiB@Wﬁn&fiédﬁoﬁgwdo@mcdmﬁlmgl)n ahide tmiﬁbllﬂoﬁle
comuni cat i system shown in Fig. 1 and_Fig. .14 sho a_ca

O SR PRSIt P S AR bt e g JES
comuni cat i on mytsi Pen sémnnicatidh niwork 211 (3Ad)shewd itheFig. 13, when a
nobi | e subscri ber ggpd nobi communi_cati on net rk 211

th t
noves to the com"r‘%ﬁﬁ‘léi%rﬁ‘?g%%ﬁ erét“r%ﬂ'lolnerggﬂrﬁﬁﬁ%gaf) f&fwor k 210,
at the visitedmahﬁMEw¢ommﬁndcationIneﬂWarMs ishioulld be madaumbcaassn net wor k

210), the m)bl,h,? ?‘? 1}%%@ %Yo&'li carrl sti%ﬁt r‘{%ﬁ&% ng position

regi stration fore € Cco nircati'on network the fact
that this 10 nDblI&isnﬁnﬂhetxntdnwunﬁﬁhghascnmﬁen regiNgerl maywben t he

gg%ﬁl i;??g:]llﬁg \A%r?id %sefdé e dre dii&e’ ﬁ%@i@gscg?t tRE! 9§s§ge@??c§tion

position registra
with respect tnﬁgiSMQﬂt(ﬁhqnhnmqalocation register, and the gateway

location register.
In a case where the interworking location register 1is
15 realized by belng distributed in this manner, for the
communication between the home location register of the
mobile communication network 211 (311) and the visited
location register of the mobile communication network 210
(310), it is possible.to consider a case in which the home
20 location register of the mobile communication network 211
(311) also plays the role of the interworking location
register, and a case in which the visited location register
of the mobile communication network 210 (310)_also plays
the role of the interworking location register. In
25 addition, for the communication between the home location
register of the mobile communication network 210 (310) and
the gateway location register of the mobile communication
network 211 (311), it is possible to consider a case in
which the home location register of the mobile
30 communication network 210 (310) also plays the role of the
interworking location register, and a case in which the
gateway location register of the mobile communication
network 211 (311) also plays the role of the interworking
location register.
35 By implementing the interworking location register in
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swi tching center VMSC271 of that nobile communi cation net wor k. \Wen the

position registration request (2) is received, the visited nobile

swi t chi ng center VMSC271 35 carries out a position registration request (3)
W th -18- respect to a
visited |l ocation register VLR231. When the position registration

request (3) is ei e visit ocation register VLR231 does not
store an infor&Yi8h gﬁ ¥85'B§c Fﬁ‘é?fb\ﬁ‘g ?%‘E]Yl%s‘f%ﬁ"g h%°€ TEARRSPE i on
regi stration flhardwaréirét fsnpossibléato areaiz® the rdamiimd Qiotylan '

| afor mati on of chiihn SUBRELN DGk Sn 88N Elknoq or AL FROSLLL O L B OLIRES, 0"

of that subscri toréed
regi ster VLR23a basisief thy already existing mobile communication

5 systen.
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an | D nunber of a visited nobile switching center and an ID 10 nunber of a

Vi Si ted | ocation register—te—the interworking | ocation register |LR251.
The interworking | ocation register |LR251 stores (5) an | D nunber of a

oot sear o ER L MR = o 2 ) e =y e

to the first” ° nbbi'l e comuni cation network 2010, bREPLAGEDhg i n .
correspondence to that subscriber nunb&AME fact that 11T T35 roani ng to
the first nobile communi cation network 210, and notifying its owm ID

nunber with respect to the hone 20 |ocation,.register 221. of t nd
nobi | e comudi-cat iﬁpﬁ°Mi%tW¥92@.mﬂ?écﬁ%rj@nl 833%3% F8§F§Fg§r§‘%%321 of
t he Secoiyy rdyiigel SgiEuni cation network 211 stores (7) the fact

that this subscriber_js roaning to the fir

t _nmohi_l (o] i cation
network 280, by stbriifFtamq 1% fommund cak O%ngﬁﬁl?g}‘mn%?k?'gguﬂo%ation
regi st e(rj. I lvisited\lepﬁcéataj.o:rﬂlﬂegtiefﬁérnaiﬂ an visitted neffwarkavésiftedeby a
recei ved ca ceurre or,.t he .nohil e [} [ 2.0
mobi | e com*rur’i‘}°3’a‘t -%,ﬁ‘ﬂﬁ%ﬁg&ff%&'%@%%&%ﬁ%afég a frtohg'&{llgr gtuﬁﬁrr’%g‘ln%g
conmuni cat i o nEtwwrde 2820 Wi tdrafimail ondevamicledd oni florr of segrd¥edo crild. 14
In-this case, first ccor@ﬁn 440 t he subscri ber nunber of that

[

subscri ber, ttﬁ’e aré’bqeq’s]e% o Gut ed (D) as an AMto a gateway
mobi | e sviid chi ng cend eron@/BEAGA efcommuniica tionong tolkl dncydghi @ati on

Lo o h o ) 10ode o FHRNLACTof 3 HBITehRdwo ke viBLRY Lol | ©
mobile subscriber allocates a roaming number at a time of
position registration of a mobile subscriber; and

an interworking location register, which is connected
15 between the first mobile communication network and the
second mobile communication network, which functions as a
visited location register from a viewpoint of the the first
mobile communication network and as a home location
register from a viewpoint of the second mobile
20 communication network when a mobile subscriber of the first
mobile communication network roams to the second mobile
communication network, and which functions as a home
location register from a viewpoint of the first mobile
communication network and as a gateway location register

25 from a viewpoint of the second mobile communication network

when a mobile subscriber of the second mobile communication
network roams to the first mobile communication network, in
a position registration and call termination connection
control at a time of roaming of a mobile subscriber.

30

2. The roaming mobile communication system as described
in claim 1, characterized in that

the first mobile communication network has a switching
center for controlling communication channels, a home

35 location register for storing information on mobile

R ———
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center GVBC262 requests (2)..an information for routing the recei ved
call of that mul,ﬁuﬂmﬂulmml with respect to t he home | ocation
regi ster HLR2 nobi | e comuni cation network 211. 5

When t he routlng nf br nhti%on* ‘request (2) fromthe gat eway nobile
swi tching center GVBC262 is réceived, that home | ocation register
HLR221 sear Clgs Qi idry @etloq'&oi?ﬂg to thiddlp134RShbbREE, céﬂﬂuh%!’a%iohhat it
is roamng to the flrst e conmuni cati on network . I'n addition

the home 10 neddsrikon andhyiastvdrs e ApcaddoBsresisyenntar| &eaPPBﬁréF-Ya

roam ng nU”b%&&@¥hérﬁiﬂﬁ¥ﬁ¥¥%%np%nrQH%&%Qn%hﬁon§@|Eﬁﬁs@@hbers of that
subscri ber to a swi.tching center of the npbil comunj cati on station

visited by that sihfcsesond wmobdle °°Fn§‘élﬁé€tatt18nt H@W’ﬁf%r%?k?ng | ocati on
regi ster LRy tching centdieForN@on@2e1Ndnguebamualitaeabhoshanfees, 63) is

received, the interworking |location register |ILR251 nmakes a

home location register for storing information on mobile
subscribers belonging to the second mobile communication
network, and a gateway location register for storing
information on mobile subscribers not belonging to the

10 second mobile communication network while mobile
subscribers not belonging to the second mobile
communication network are visiting; and

the interworking location register is connected with

the home location register and the visited location

15 register of the first mobile communication network and the
home location register and the gateway location register of

the second mobile communication network.

3. The roaming mobile communication system as described
20 in claim 2, characterized in that, when a mobile subscriber
*belonging to the first mobile communication network roams
from the first mobile communication network to the second
mobile communication network, at a time of position
registration at the second mobile communication network,
25 the gateway location register of the second mobile
communication network allocates a roaming number to a

-

roamed mobile subscriber and notifies an allocated roaming
number to the interworking location registér, the
interworking location register stores said allocated

30 roaming number while notifying_ifs own interworking
location register ID number to the home location register
of the first mobile communication network, and the home
location register of the first mobile communication network
stores said interworking location register ID number.

35
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roam ng number request mnth respect to the VISIted | ocati on
Tegister VLR231 of th m'"a"' mTunl cation network 210. Then,
this visited Iocatlon tenporarily allocates (5) a
foam ng nunber to that §Ub§crﬁber and notifies (6) this roam ng nunber

to the i nt erwor ki ng | ocati on reglster | LR251. The i nt er wor ki ng

~location reg ster | LR251 noti f 7

t he hone | ocﬂtﬂ i on t?%g’f%% %fé%f)fmmfuntihée&q:sie%%lnxse&bd %%mgoé%numrﬂgﬁl E)ﬁ
net\/\?r k 211, 1mrmllaihm 8n chiairacterized sithdhat.ofeio® refedved |qaddp for
not i |es t hi

b ﬁ%%mégr&gglfg ngﬂ& et SRy 1@%1&@”6&%&

: t'eway no e swtching center routes the
recei ved caIéwHSc]amngnteDr@if nehe of st 1%%%“’1&?{%&“ ANk

reaches (g) e ahglhé'if.gg?ﬁPQﬁllee 1steMid€ Y e mod¥E@71 for that

subscrib 2t second enbodi ment,_ the |ntermork|ng | ocation
regi ster | LRMGmmapbeatbonabe tWoOOKer ¢ BIRRTORY afilacation At & roapidigoj nt

of the firstopbiiee6PTEHA! £aLHOR S 1Y koubldor iHRranb Aher RtawmEmgat i on
register froma VI ewpoi nt

location register, the interworking location register
returns the allocated roaming number stored therein, and

10 the switching center of the first mobile communication
network makes a call termination connection for the
received call to the switching center of the second mobile
communication network according to a returned roaming
number.

15
5.  The roaming mobile communication system as described
in claim 2, characterized in that, when a mobile subscriber
belonging to the second mobile communication network roams
from the second mobile communicatioh network to the first

20 mobile communication network, at a time of position

»registration at the first mobile communication network, the

visited location register of the first mobile communication
network notifies its own visited location register 1D
number to the interworking location register, the

25 interworking location register stores said visited location
register ID number while notifying its own interworking
location register ID number to the home location register
of the second mobile communication network, and the home
location register of the second mobile communication

30 network stores said interworking location register ID
number.

6. The roaming mobile communication system as described

in claim 5, characterized in that, when a received call for
35 the roamed mobile subscriber occurs and is routed to the
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second nobi | e communi CM network 211, but it is actually t he

I nt er wor ki ng Iocatlon jl ﬁﬂu As descri bed, according to
the first and second the present invention, the roani ng

call 5 termnation connection over net wor ks becomes possi bl e, even
bet ween the nobil e conmuni cati on networ ks adopti ng di fferent roam ng

number al | ocgwi fBh8ARCEBAter of the SEXdnd e MY dSnMBITRHYE Lot | On system
and et hod according to.the third enmbodi nent of the present .inventijon -

10 concer ni MBeE"PEKsofBF holifi AgCaFien pregkstey the second mopike shows

a conflguratc@ﬂmﬁﬁiaaumbnlﬁetworEOﬁa@@egaélsnlémmaézmiunxUﬂhamrdémiﬁgethlrd
enbodi nent of e present inyent] In thi.s nobile

comuni cat i ofi¥ §9§Fe rathe, cpapg |?%b§§ﬁ LS RER i Th The Wit e rking

nobi | e cosmunbeation pegIetlr, th¥higtedwerkigd Fogpoidn tregeteonal nobile
conmmuni cati on secopd .nohil e connunlcatlon etmofk 311 is

a nDbiIer%%“ﬁﬁﬁgggg?éﬁfﬂﬁ?ﬁﬁ?? i the STRARHRE YRR Her'€n | e
communi cat i ohosabeor, repeseet hef pelis ofittr s t st 11ge %bdmnﬂrmmsm ble as a
oy (AUES LS, RO 00 ESCTRILE ML S U0 K L
roam ng regi cémmtnboatdohhreswcrkdabicd te < otinaitazating) number to the
10 roamed mobile subscriber and returns an allocated roaming
number to the interworking location register, the
interworking location register returns the allocation
roaming number to the home location register of the second
mobile communication network, and the switching center of
15 the second mobile communication network makes a call
termination connection for the received call to the
switching center of the first mobile communication network
according to a returned roaming number.

20 T. The roaming mobile cbmmunication system as described
»1in claim 1, characterized in that
one mobile communication network among the first

mobile communication network and the second mobile
communication network supports a personal mobile

25 communication in which a subscriber number assigned to a
mobile subscriber and a mobile terminal number assigned to
a mobile terminal are arbitrarily set in correspondence,
and has a mobile terminal home location register for
holding a mobile terminal information on a mobile terminal

30 belonging to said one mobile communication network which is
identified by a mobile terminal number, and a user gateway
location register for holding a subsgriber information on a
mobile subscriber belonging to the other mobile
communication network which is identified by a subscriber

35 number, .
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network 311 frOnt;\EBBTTE\TEFﬁFHaL\QBZ of the second nobile 25

conmuni cat i on net In Fig | LR is an interworking

| ocation reglster' Jmﬂj ﬂ featurd HARE vention, VNMSC
is a visited. nnbl e swi Hy enter mStSWEE?\c ?EEC!\‘ '

ocat ed
regi ster, HLR is*a hore |ocation reglster

way nobile

switching center, gnd &Rl Sméb Pid unicd 3GH IRwodd Sng AR fidstol id
line indicates a conmuni cati on channel, and a dashed |line indicates a

control chanrfebile communjgatiemmetvrky and; the, stcoad \@obildg | ocation

regi ster 35 |ddigminl@st Bén i ié Ovodt | ibgdri£Lra GRHYIAR Todmudidation in
-21- connected with a hone | ocati.on re%¥§ter HLR320 and

visited Thkeh i rimokbl & shksepbber, pndh 2 gobie fermingdy,are
conmmuni cats oni ied ged K1 B 10de @bl véd byp dHaibdardaigromumber and a

correspondence between a mobile subscriber and a mobile
terminal is fixed, and has a home location register for
integrally holding a subscriber information o6n a mobile
subscriber and a mobile terminal information on a mobile

10 terminal which are identified by a subscriber number, and

the interworking location register has information

filter means for reading out a subscriber information and a
mobile terminal information from the home location register

_ of the other mobile communication network by using a

15 subscriber number of a mobile subscriber as a key, and
extracting a roaming subscriber information by filtering
only information necessary for roaming from read out
subscriber information and mobile terminal information, and
controls to store the roaming subscriber information

20 extracted by the filter means In the user gateway location

.reglster of said one mobile communication network by using

o

a subscriber number of the subscriber as a key, at a time
‘of carrying out a position registration for a mobile
subscriber belonging fo the other mobile mobile

25 communication network to said one mobile communication
network through a mobile terminal belonging to said one
mobile communication network.

8. A roaming mobile communication method, characterized
30 by comprising the steps of:
connecting a first mobile communication network in
which a visited location register of a visited network
visited by a mobile subscriber temporarily allocates a
roaming number at a time of call termination connection for
35 a recetved call to a mobile subscriber, and a second mobile

his Sheet Has Been Rep laced
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reglfter 321 and~5—§§F€ﬁﬁy‘T‘Carron-reglster GLR341 of the 5 second

nobi | e conmuni catji ence to Fig. 16
whi ch shows a nallr"mm’mm'mlgw thl s system a

per sonal roam ng centrolss in k of the
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Tion o St e berorking, Lok edoH Bepoker

does not suppahe tiegravaadiialg Molviatd onomegiisteri functhens as
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cation

network roams to the second mobile communication network,

15

and functions as a home location register from a viewpoint

of the first mobile communication network and as a gateway
location register from a viewpoint of the second mobile

communication network when a mobile subscriber

of thé

second mobile communication network roams to the first

20
roaming of a mobile subscriber.

9.
in claim 8, characterized in that

at the connecting step,
network has a switching center for controlling

25

mobile communication network, in & position registration
and call termination connection control at a time of

The roaming mobile communication method as described

the first mobile communication

" communication channels, a home location register for
storing information on mobile subscribers belonging to the

30

first mobile communication network, and a visited location

register for temporarily storing information on visiting

mobile subscribers,

the second mobile communication network

has a switching center for controlling communication

channels, a home location register for storing
35
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subscri ber informati on P-data and a npbil e term nal i nformati on T-data

which are identifie nunber PID. 35 - In addition,
an interworking | ocgmum"lﬂ'mmﬂ"m,l s :

-22- priovi‘ded i*h & mi*ddl e of the first nobile conmunication
network 310 and the second nobil e communicati on network 311, and this

I nt erwor ki ng ¢oBbhoBateghshetwbkR35dndSa gatewayeld et Vor hr édibs terefor

ot o el BhSEinE tatoPakipn, oniphile "Ribe Er IR AL HelbmEl g 310

connunicationthetnebbnalﬁobAleocohhuﬁicatfmnmmétwmrkcwhﬂlenmob11eeg|ster

| LR351 h_the.inpf f 352 in i
intorior. 10 subserihels fe BERORRLAR b, S LaerondUALG" | Mot obi 1 o

5 communication network are visiting, and the interworking
location register is connected with the home location
register and the visited location register of the first
mobile communication network and the home location register
and the gateway location register of the second mobile

10 communication network.

10. The roaming mobile communication method as described
in claim 9, characterized in that the controlling step
controls the system such that, when a mobile subscriber

15 belonging to the first mobile communication network roams
from the first mobile communication network to the second
mobile communication network, at a time of position
registration at the second mobile communication network,
the gateway location register of the second mobile

20 communication network allocates a roaming number to a

5 foamed mobile subscriber and notifies an allocated roaming

number to the interworking location register, the
interworking location register stores said allocated
roaming number while notifying its own interworking

25 1location register ID number to the home location register
of the first mobile communication network, and the home
location register of the first mobile communication network
stores sald interworking location register ID number.

30 11. The roaming mobile communication method as described
in claim 10, characterized in that the controlling step
controls the system such that, when a received call for the
roamed mobile subscriber occurs and is routed to the
switching center of the first mobile communication hetwork,

35 the home location register of the first mobile
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cammuni cation network 310 to realize the roan1ng to t he second nobil e
comuni cation network 311, it i semmﬁmgmﬂﬂ“ "J" notify and register a
subscri ber nunber PID2 of the us bile term nal nunber
TIDL of a nobile ternminal 15 382 tb the‘'sefon¥ nbbil e comunication network
311 which is. t he roam ng destination network. In this case, as a neans

for enabling g Weflat Lol Ol fvo S SHbARd Al mhfé%%fti%kP%f a rdimiif

second nobi | e comiuni cati on né bile term nal
382, it is povsitee f@rcbh3|tnnmeﬂrnnbiiﬁ|Sﬂh§?ﬂﬁﬂQﬂ1QQHihﬁuinﬁﬁMﬂ9ﬁ¥ﬁﬁ§ér

device whi ch Si0k epod NFe SBEEF | e IR Bling AbadiGrs Hagaiddur number

Pl D2 and er m nal the nobile term nal 382
are automati ceetyrmet the e@ll-’t-@c&t\%d sm:aiﬂdlg’rﬂbmtéer StOcF@rﬁnIrheé'@thfbn anst wor k

311 when thateyscgy e pegl SeftASECkID ¢ dNhdINd QoiuiRAl: 32 of the

second nobil e at1on networ 1 which 1s the roan1ng
desti nation netwnthm«ke$dae¢¢k&|t&£qﬂn4ﬁ#QRuﬁQRRGQR%ﬁ%; of ft¢hod i n which

the user eXplfgééwe@Oéaiieﬁotﬂ?e%wﬁeé HOfF e dY Bhd Gecond pbiaeEeNd

nobi | e comruni cati on netwo whi ch |s t he 30 roam ng destination
networ k by us¢ompémbeatien cnefwork gpecor H&%s‘i‘blae returned rogiune {pe
operation in gdhiSes i rd enbodi rent will be ~descri bed, and here, a case
in which the user has a user device will be described. 35 When
the user BY0 of the first nobile comunication

12. The roaming mobile communication method as described
in claim 9, characterized in that the controlling step
controls the system such that, when a mobile subscriber
belonging to the second mobile communication network roams

15 from the second mobile communication network to the first
mobile communication network, at a time of position
registration at the first mobile communication network, the
visited location register of the first mobile communication
network notifies its own visited location register ID

20 number to the interworking location register, the:

* interworking location register stores said visited location
register ID number while notifying its own interworking-
location register ID number to the home location register
of the second mobile communication network, and the home

25 1location register of the second mobile communication
network stores said interworking location regilster ID

number.

13. The roaming mobile communication method as described
30 in claim 12, characterized in that the controlling step
controls the system such that, when a received call for the
roamed mobile subscriber occurs and is routed to the
switching center of the second mobile communication
network, thelhome location register of the second mobile
35 communication network requests an allocation of a roaming
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-23- net wor k 310 roans (Sl) to the second nobile

communi cati on net wor k- 311, anﬁmm mtﬂmuﬂﬁﬁmt he subscri ber nunber

Pl D2 of the user 390 by attac ice to the nobile
termnal 382 of the second nobile Conhurli cdtién network 5 311, the nobile

term nal nunber TID1l of the nobile term nal 382 and t he subscri ber.
nunber Pl D2 ar augbeputfiosd theomoamed mobigghsnbseeihenato3the intenworking

(S3) to the Usgbcg%ﬁ%*@XegistlQca%T%n15%%%%5?&1%&21869¥1QﬁdrégiEPSrsecond

nobi | e comruni cati on networK his notice is
received, the dsauegiScwdy allocedden 04 thgi spapingonumper toqthengisited

subscri ber numgpaRibR regits%etrh%fh%% lf@f—aftl ﬂBbiEQ'ééﬁﬁuﬁ?éa@ioﬁhe first
nobi | e comuni cation_network 310 through the interwork g}locatlon

regi ster 353, BETHOrKy ﬁ%ﬁﬁvé§ﬂt@ﬁelpﬁﬁéépat§83§EE§€r?%thi5 REbrRebPidA
and mobi | e t er Popffuni¥ad/ iGN nRAworkTaliN8cheEE the rOA@MihEMELBES! €6 BRE Of
the first nobile comunication network 310. In response to_this, the
hone | ocation roamed mobile subscriber and returns an allocated roaming
number to the interworking location register, the
interworking location register returns the allocation
10 roaming number to the home location register of the second
mobile communication network, and the switching center of
the second mobile communication network makes a call
termination connection for the received call to the
switching center of the first mobile communication network

15' according to a returned roaming number.

14. The roaming mobile communication method as descriﬁed
in claim 8, characterized in that
at the connecting step, one mobile communication

20 network among the first mobile communication network and
the second mobile communication network supports a personal
mobile communication in which a subscriber number assigned
to a mobile subscriber and a mobile terminal number
assigned to a mobile terminal are arbitrarily set in

25 correspondence, and has a mobile terminal home location
register for holding a mobile terminal information on a
mobile terminal belonging to said one mobile communication
network which i1s identified by a mobile terminal number,
and a user gateway location register for holding a

30 subscriber information on a mobile subscriber belonging to
the other mobile‘communication network which is identified
by a subscriber number, and the other mobile communication
network among the first mobile communication network and
the second mobile communication network supports a mobile

35 communication in which a mobile subscriber and a mobile
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regi ster 323 of tﬁg“?T?ET‘ﬁﬁBTTE‘connunlcatlon net work 310 reads out

t he subscri be(rJ "m ta2 and the nobil I nal information
T-data2 of th ﬂm,:mﬂﬁg t he %l AEET PAS BEENOEr PID2 as a key,
and returns (85) thehltb s e inter &Tgmglon regi ster 351.

At the interworking l'ocation register stiyscti ber information

P- dat a2 and t lfermimiale arer dintegradlynidenti fdadTbyat asubseniber ngrper
| ocati on regi ghgr g 3%%r%%%ggPF€hQEUB%%erHtQ hBSilegﬁﬂﬁéfpﬂef'éﬁ&radeV'Ce

352, and only sub ormati on which s necessary as_an
i nf or mat i on omoéid@amamyiagdriﬁsfﬂﬂﬁﬂeréﬂdfhéﬁ1ﬁhhgge locahieRnpesdhtakd

extract ed as 3or0agag 3RS HoIRn30al BUBSERIDER EnPorifhlon Tohsa oD aEked |

roam ng subscri ber or mat Is tenporarily registered (S6)
in the 5us subgsrd ey m@@aaumﬁbﬁégu§9§miaié bpfospablemcOR uBsBEP ble

nunber Pl D2 age g&%&l ﬁhﬁ%h h?eaQQbth@iEE b9 8 5GBStPfber nSWPEE! | BRA
I nformati on R-P- , bile term nal 35 nunber TIDL i's stored (S?) I n
t he user gateway |5@@tp@ntrolling step controls the system suegh_that
the interworking location register reads out a subscriber
information and a mobile terminal information from the home
10 location register of the other mobile communication network
"~ by using a subscriber number of a mobile subscriber as a
key, extracts a roaming subscriber information by filtering
only information necessary for roaming from read out
subscriber information and mobile terminal information, and
15 stores an extracted roaming subscriber information in the
user gateway location register of said one mobile )
communication network by uSing a subscriber number of tﬂe
subscriber as a key, at a time of carrying out a position
registration for a mobile subscriber belonging to the other
20 mobile mobile communication network to said one mobile
communication network through a mobile terminal belonging

to said one mobile communication network.

15. A location register apparatus for a roaming mobile
25 communication system, characterized by comprising:
connection means for connecting a first mobile
communication network in which a visited location register
of a visited network visited by a mobile subscriber
temporarily allocates a roaming number at a time of call
30 termination connection for a received call to a mobile -
subscriber, and a second mobile communication network in
which a gateway location register of a visited network
visited by a mobile subscriber allocates a roaming number
at a time of position registration of a mobile subscriber;
35 and
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regi ster a result of such a proce55| Lt becones possible

for the user t“ Hlﬂl ber nu RS BEER call at the
second nDblle twork 31 -

descrji bed, according to
I he third enbodi nent of the present '

whea—t+e user of the

first nobile comuni cation network winich does -not support the personal
mobi | e conmuni cat i Banebien aeans for HungtigHned@Esse lisdted logadigm t he
mobi 1 e ter m nale ALy dher e OBy TBMA fy el bt YRR 02 N glofanke the second

nobi | e communi cati on supports the personal nobile

communi cat i orcommupiegtbon newwerkand Bs g draRadidcat ignd negd stheli Ifaom
termnal infog r@iwﬂii%{%f h&@%érﬁg%mé Qﬂinﬁ{ﬁ{ic‘&fn%e networis wpEpi | e

comuni cati on net usi n scriber 15 nunber as a key, extracts

t he subscrd be? m¢#kﬁ¢mﬁﬂbﬁﬁtﬁber Of|¢R%ﬂﬁiﬁf§nﬂﬂPﬁ¥ﬁ(ﬁqmmﬁnéﬁaﬁééﬁbsary f or

roamng from4&eserk romé Ot&Béndsecsith Wabia% tdamwnrifcerﬁehl QR twidridle user
gateway | ocation register by using the subscrlber nunber as a ke

whi | e storinfRhelWoptiening Aha oGatinn €§rgri§§ﬁ6n§€ﬁ@eat 0 they’

subscriber | nf pewpdiRh. ofOthdatitdt molIEE FmMRETaltion e tWoekuseld @fs t he
nmobi | e communi cat] on net wor k whi ch |sapot sup ortlggﬁthe p%rsonal nobi | e
cormmuni cat i orf t¥RYERRY P AL QR e FLI te o Ry & e second

comuni catd omdtel Ve dombigiica 616 Riivork) whth pemddidle subscriber of
the second mobile communication network roams to the first

mobile communication network, in a position registration
and call termination connection control at a time of
roaming of a mobile subsériber.

15 -

' 16. The location register apparatus for a roaming mobi%e
communication system as'described in claim 15,
characterized in that ,

the first mobile communication network has a switching

20 center for controlling communication channels, a home
location register for storing information on mobile
subscribers belonging to the first mobile communication
network, and a visited location register for temporarily
storing information on visiting mobile subscribers;

25 the second mobile communication network has a
switching center for controlling communication channels, a
home location register for storing information on mobile
subscribers belonging to the second mobile communication
network, and a gateway location register for storing

30 information on mobile subscribers not belonging to the
second mobile communication network while mobile
subscribers not belonging to the second mobile
communication network are visiting; and

the connection means is connected with the home
35 location register and the visited location register of the

Thls Sheet Has Been Repl - =43~

Hllllll M llll



25 nobi | e comuni cat the internal configuration of the

i'nt er wor ki ng I och&ﬂﬂjl“!&ﬂlﬁuﬂlﬁiﬂt éagg gLomei ﬁbg}/gl di??ri ﬁgd

enbodi ments will be
i.nterworking |ocation 30 register 500 of the present invention is
constructed by - connecting a VLR I D nunber nmenory neans 501, an ILRID

nunber nenor yfheaksmoblles sommundgatignniabeprkeaddytheieme logpbien 5

channel contr gl 4@¥k¢e and4 tHRi GAteWay0NBeatEEn e ister LOF tREBsELERAI ON
register HLR or ‘the visited location 35 register VLR of the first nobile

communi cat i onmAbAkSr eommunication netwgrl-the home | ocation register HLR or

the gateway | ocation regi ster GLR of the second nobil e conmunication
net work 2. In addi'tion, in a case of the gersonal roam ng of the third
enbodi ment Sdeddri b&BeaBOFation rREAFLEFi BRPRTATRS fieyiaeroam pebiieg

connected to LBamandeath ofORlseemdayi 68seP4bed in claimnéhis internal
configuration of Fig. 17, the VLR ID nunber . menory neans 501 stores the
subscri ber nuﬁﬁgragﬂgrized in that, when a mobile subgcriber belonging
to the first mobile communication network roams from the
first mobile communication network to the second mobile
10 communication network, at a time of position registration
at the second mobile communication network, the gateway
location register of the second mobile communication
network allocates a roaming number to a roamed mobile
subscriber and notifies an allocated roaming number to said
15 Jlocation register apparatus, said location register
.apparatus stores said allocated roaming number while .
notifying its own location register apparatus ID numbertto
the home location register of the first mobile
communication network, and the home location register of
20 the first mobile communication network stores said location

register apparatus ID number.

18. The location register apparatus for a roaming mobile
communication system as described in claim 17, '

25 characterized in that, when a received call for the roamed
mobile subscriber occurs and is routed to the switching
center of the first mobile communiéation network, the home
location.register of the first mobile communication network
requests an allocation of a roaming number for the roamed

30 mobile subscriber to said location register apparatus, said

. location register apparatus returns the allocated roaming
number stored therein, and the switching center of the
first mobile communication network makes a call termination
connection for the received call to the switching center of

35 the second mobile communication network according to a
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the VLR I D nunber in correspondence as showr T Fig. 18, and the

:and the
“ﬁHllmﬂm the ILRID

roam ng number nenory neans 503 stores the 10
roam ng number in correspondence as shomm H
" nunber nenory neans 502 is storing a prescfi LIDMnunbef of this
I nt er wor ki ng | ocation register. Thi's interworking location
register 500 opeunzrhes troaibingepu@bera part of a function of each of the
hone | ocati on regi ster on the nobile communication network 1 side shown
in Fig. 20, the visited location register on the nobile *conmuni cati on

network 1 sidé9sh0WheiaoEbgloﬂBggbﬂsgbenﬁpparatﬂiafbﬁnirﬁ@é%i?%e@ggigﬁay

bi | Si sho I,n, Fi n
rgcét?oﬁorggpgterh%3°3%3°Ph8Yﬁ68P|85 ? R %%?ﬁ%r é3[2 side shown in
Fig. 27, 5 cthpe'ad:rtlegimedt ha thhitl, ewhahsarmbbuefsmmm mélcbzlnging

bi | a nd L o] ni cation
'S roani g, at ShenAeehaR Bpbi2e, couuTE ek Tof AL o SAns £R AR Hebi | ¢
connunlcatlonSﬁepndrMODide ﬁpmnuaic?tionenpUWorkotottheEfiﬁifanmﬂﬁnu?lcagbon
network 2 t agi e e S :
is constructeg EmugégﬁégPPnﬂgtaégg gﬁ Lnggmé 8%3# é%égd% reg %&ﬁ?éﬁébéi
subscri ber |nﬂ@rﬁhsl6&raﬁdmnbbibecommunhaatﬁmn|mﬁtw0nkJcmhemvmsthQans 602
| ocati on 1 0gi LPepteontEkRitter, pfOTREEPaL AR S hlli hely Bt Hhier
menory neans BQIi§195e§t§h9W§uE§§iFQérlne&bb¢nam@EtSﬁﬁnﬂID numher raorber in
cor respondenceaga sheutibl Fegistlr abfatdbudd SHRPTIIALI IR and

mobile term nal information
apparatus stores said visited location register ID number

while notifying its own location register apparatus ID

15 number to the home location register of the second mobile
communication network, and the home location register of
the second mobile communication network stores said
location register apparatus ID number.

20 20. The location register apparatus for a roaming mobile
communication system as described in claim 19,
characterized in that, when a received call for the roamed
mobile subscriber occurs and is routed to the switching
center of the second mobile communication network, the home

25 location register of the second mobile communication
network requests an allocation of a roaming number for the
roamed mobile subscriber to said location register
apparatus, said location registér apparatus requests an
allocation of the roaming number to the visited location

30 register of the first mobile communication network, the
visited location register of the first mobile communication
network allocates the_foaming number to the roamed mobile
subscriber and returns an allocated roaming number to said
location register apparatus, said location register

35 apparatus returns the allocation roaming number to the home
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-26- . menory means 602 stores,hﬂ scri ber |nfornat|on and

t he nmobi | e terminal information in corr Hjﬂﬂ’ ﬂ, subscri ber
nunber as shown in Fig. 22. Al so |on regi ster

700 shown in Fig. 5 23 is constructed by connecting a roan1ng nunber

al I ocation means 701, a VLR ID nunber nenory neans 702, and a :
subscri ber i nf¥P¢ation EﬂliﬂﬁﬁﬁIthE#¢n$ﬁﬂ°n¢ﬁmﬂbﬁ&q(ﬁ?mmunhqaﬁkmbry menory
means 703 to a&hwerel &ﬂ@tﬂ% éi@i/t&?ix?é”cente%iefmes SHUYIRE fsh 4id N the

hone | ocation register HLR and the switching center. t he
ot her hand, tHE ?%E%??d%ﬁ?%@ﬁ%t@#kQEKP calkHAxning tiiop qmnne;tion

constructed byreeniest i dge Bré®RTT to tHYITEWer t I Yo omt@DS o0k Figst
subscri ber nfornfilon and nobil e term nal information nmenory neans 802
to a channeé moblle communication network according to a returned

roaming number.

21. The location register apparatus for a roaming mobile
communication system as described in claim 15,
10 characterized in that
one mobile communication network among the first
mobile communication network and the second mobile
communication network supports a personal mobile
communication in which a subscriber number assigned to a
15 mobile subscriber and a mobile terminal number assigned to
. a mobile terminal are arbitrarily set in correspondence,
and has a mobile terminal home location register for t
holding a mobile terminal information on a mobile terminal
belonging to said one mobile communication network which is

20 1identified by a mobile terminal number, and a user gateway
location register for holding a subscriber information on a
mobile subscriber belonging to the other mobile
communication network which is identified by a subscriber
number,

25 the ofher mobile communication network among the first
mobile communication network and the second mobile
communication network supports a mobile communication in
which a mobile subscriber and a mobile terminal are
integrally identified by a subscriber number and a

30 correspondence between a mobile subscriber and a mobile
terminal is fixed, and has é home location register for
integrally holding a subscriber information on a mobile
subscriber and a mobile terminal information on a mobile
terminal which are identified by é subscriber number, and

35 sald location register apparatus has information
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15 control device 803 which is connected the atemay | ocation
regi ster GLR and the switching center, mﬂ:w uuﬂﬂm ng number menory
means 801 stores the subscri ber nunb g nunber in
correspondence as shown in Fig. 25, and the subscrlber i nformati on and
nmobile termnal 20 inforndti on menory neans 802 stores the subscriber.

i Ef or mgt.i onbannilf&- rméu'xtehfﬁ méwdiﬂgtf&fﬁt&i ismbs'dnber qgmm%@nmd @
t he subscri ber er. as [ t he gat ewa
| ocation regi &&% %’%ﬁﬁa rp?(brma%aiozy ft’?“bd:n’?t ?’L?E‘tee&o %&SHné' 1§§e&y
roam ng nunberofltloe adtioér mob 1B NEondilin iAsact idns wetwoirke byi nfsqwgauhon alnd
nmobi | e terntnal nf or mat.i on t orary nenmr ans 902 to channe
cont r ol R TR G AT o SRl DRan 251 B KePan 20 __
register: HuR it taret Jvg ta hr caminentsatbsciiber infﬁrmamiohnba fddecevtieige t he
nobi | e subscri e co icati net r.oaned to the
nobi | e r§ﬁiﬁcéﬂf?ﬁPﬁﬁﬁ%&n%Fﬁfsﬁ%ﬁ¥| Fﬁﬁ@ﬂPﬁg @af gﬁ nglster
500 functions subs¢mibemlinﬁbﬂmntmonnandﬂmahﬂme YeRmingl informapdon,t anide
nobi | e communi,gat i work 1. an t 3 0 t HL_R
with respect t%tﬁ)t Fune 17% meadls coqttatsolsh%o %tor}%m%h ?‘%Stn?t'ﬁg %g'b%c%iber
: information extracted by the filter means in the user
10 gateway location register of said one mobile communication

network by using a subscriber number of the subscriber as a

key, at a time of carrying out a position registration for

a mobile subscriber belonging to the other mobile mobile

communication network to said one mobile communication

15 network through a mobile terminal belonging to said one
mobile communication network. _ i

20
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cormmuni cati on network 2. ' Nanely, at-a time of position

“‘registration, at the nobi | e conmuni cati on network 1 side,
conventional ly, the VLR I D nunber is notified fromthe VLR I D nunber
menory 5 nmeans 702 of the visited location register 700 of Fig. 23,
and this VLR I D nunber is stored in the VLR I D nunber menory neans 601
of the home | ocation register 600 of ABSTRACT 20, but instead of that, the
LR I D nunber is notified from the LR I D nunber nenory nmeans 502 of

~the interworking 10 |ocation register 500 of Fig. 17, and this ILRID
nunber is st dResmisgthebIl & ¢onmumbeation tdystémR and meteyd oyory

mobi Lo commA4t {38 RerGErLEE EFEL teinitatBn dematbion it B taimer
is allocal ecswits¢htbdf betweengnobiibercaninocida tdomeetwdiks ofhiide gat eway
ocation  addifhhereSR0uel Sl 2T ARk IdAL I HIAANE WAy

position registtation requés foaming nunber
roam ng nunimoeb ilkenegmmenhsa 8idn aie twarihdime which acatlisdrt ede diostadri 300 of

St v e EE40E, 01 40Le1 LUE EOn RN ALANRY o sliienof ot 110
900 subscriber temporarily allocates a roaming number-at a time

10 of call termination connection for a received call to a
mobile subscriber and a second mobile communication network
in which a gateway location register of a visited network
visited by a mobile subscriber allocates a roaming number
at a time of positioﬁ-registration of a mobile subscriber

15 are connected through an interworking location register,
and a system formed by the first mobile communication
network, the second mobile communication network, and the
interworking location register are controlled such that the
interworking location register functions as a visited

20 location register from a viewpoint of the the first mobile
ycommunication network and as a home location register from
a viewpoint of the second mobile communication network when
a mobile subscriber of the first mobile communication
network roams to the second mobile communication network,

25 and functions as a home location register from a viewpoint
of the first mobile communication network and as a gateway
location register from a viewpoint of the second mobile
communication network when a mobile subscriber of the
second mobile communication network roams to the first

30 mobile communication network, in a position registration'
and call termination connection control at a time of
roaming of a mobile subscriber. (Fig. 10)

35

This Sheet Has Been Replaccd :

AV RO

-48-




of Fig. 27 and notified in response to the position regi stration
Tequest, and this roami ng nunber is stored in t he roam ng nunber nenory
means 503 of the interworking 25 | ocation register 500 of Fig. 17.

After that,

at atinme of call termnation to this nobi | e subscri ber,

t he nobi |l e communi cation network 1 si de, conventionally, the roam ng
nunber request is issued fromthe VLR I D nunber nenory neans of the
hone | ocation 30 register 600 of Fig. 20 in response to the routing

i nformati on request, and upon-receivinﬂ this, the roam ng nunber is

all ocated at the roam ng nunber allo
| ocation register 700 of Fig. 23 and

ans 701 of the visited
rned, but instead of that,

roam ng nunber request 35 is issued fromthe VLR ID nunber menory neans

t he home

-28-
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| pcation register 600 of Fig. 20 in response to the routing

t nformati on request, and upon receiving this, the roam ng nunber
stored in the roam ng nunber nmenory neans 503 of the - i nt erwor ki ng

| ocation register of Fig. 17 is read out and 5 returned. On the
other hand, in a case where the nobile subscri ber of the nobile
connunication network 2 roaned to t he nobil e comuni cation network 1,
t he i nterworking | ocation register 500 functions as the honme | ocation
10 register HR with respect to the nobil e conmunication network 1,
and as the gateway | ocation register GLR with respect to the nobile
conmuni cati on network 2. Nanely, at -a tine of position

regi stration, at the nobi | e communi cati on network 1 side,
conventionally, the 15 VLR ID nunber is notified fromthe VLR I D nunber
menory means 702 of the visited |location register 700 of Fig. 23 in
response to the position registration request, and this VLR I D nunber
is stored in the VLR I D nunber nenory neans 601 of the home | ocation
regi ster 600 of Fig. 20, but 20 instead of that, the VLR ID nunber is
notified fromthe VLR | D nunmber IEJRE% gians 702 of the visited

| ocati on register 700 of Fig. 23% nse to the position -

regi stration request, and this VLR ID nunber is stored in the VLR ID
nunber nenory nmeans 501 of the interworking |ocation 25 register 500 of
Fig. 17. Also, at the nobile conmunication network 2 side,

conventionally, the roam ng nunber is allo Egggggéi g number
al I ocati on maanséao:lké)éuﬁg% Rouﬁﬁt(}ewayl_hgﬁatl g e%ggi@\ﬁ% g. 27

and notified, an
INFORMATION (5) RETURN ROAMING
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this roami ng nunber is stored in the roam ng -nunber nenory 30 neans 801 of
the hone | ocation register 800 of Fig. 24, but

| D nunmber

i's stored

as the roam ng nunber

is notified fromthe ILR
i nt erworking | ocation regi ster 500 of Fig.

I n the roam ng nunber

| D nunber

i nstead of that,

the ILR

menory neans 502 of the

801 of the hone |ocation register 800 of Fig. 24. Note

17, and this ILR | D nunber
menory nmeans 35

- 29- that, at this point, at the roam ng nunber nenory neans:
801 of the hone |ocation register 800 of Fi 24, there is a need
to provide a field for indicating whegher that Foani ng nunber is the
| LR I D nunber or not, for each roam 5 nunbeg, as shq&p in Fig. 25.
After that, at a tinme of call terni&%?&gn to tﬁﬁs moly | e subscri ber, at
the nobil e communi cation network 1 "2 . o 4
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skde, conventionally, the roam ng nunber request is issued fromthe VLR
I D nunber nenory neans 601 of the home 10 | ocation register 600 of Fig. 20
in response to the routing i nformati on request, and upon receiving

this, the roam ng nunber is allocated at the roam ng nunber allocation
means 701 of the visited location register 700 of Fig. 23 and '
returned, and also at the ngpile conmunication 2 side, 15 conventionally,:

the roanming nunber is retured fromthe roam png nunber nenory neans 801
of the honme | ocation re§ ster 800 ofigFig. 24 n respqgase to the routing
i nformation request, but in¥ead of @Qhesd, the rgmng \O nunber request
is issued fromthe roam ng mmber E meansn: 801 of f&&he hone | ocation
regi ster 800 of Fig. 24 in r.u %@sﬁ t-t-%t he r t| ng w@ormahon request,

and upon receiving thi s< dzhem questnil-ls. i ssued from
the VLR I D nunber nenory ne k g = r,, | ocati on
regi ster 500 of Fig. 17, th an‘mmg nunter>+ §:WE DC d at the roam ng
nunber al |l ocation mi,ans 7013% tH ¢ 4 nErnagl ster 700 of
Fig. 23, and this ip re ing I{cation
regi ster 500 oTCZ) Fi g 173’ad Yhe ster 890 of Fig. 24.
Note that, thegntefworking |ogation $ q:ment
descri bed aboveS nay| be provi d¢f tgl%
communi cati on et wof k 210Cz 31 N catgh network 211
(311) as a phy&cal| devi o@ P ed E@cat i on
regi ster, the E)ma< | oc ﬁ@l on
regi ster. 35 CEDF' n a ca gister is
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- 30- realized as an independent- physical device in this

manner,  the interworking location register should be connected wth
the hone | ocation register or the visited |ocation register of the
Robi | e communi cation network 210 (310) and the hone 5 location register or
the gateway | ocation register of the nmobi | e conmruni cati on network 211
, and the conmuni cati on between t ocat fpon registers over the
(311) d th ication b be | & gi h
- mobi | e comuni cation networks shoul d e mage to pa tS& ough the
interworking location registegy 10 Q 0, thed nterwolking | ocation
regi ster may be provi ded £hside_r spﬁi iye devikces of fmhe visited
| ocati on regi ster, th?_ mel tzonﬂ $Yer, Yand .t%eegateway
| ocation register. nZsa ezvvhSz I nier r__iﬁg I@cation
register is SEX FaR 532 R <3
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15 realized by being distributed in this manner, for the conmuni cati on

between the hone | ocation register of the mobi | e communi cati on network
211 (311) and the visited | ocation register of the nobile comunication
network 210 (310), it is possible ' Yin which the home
20 location register of the nobile co Mg SHE 211 (311) also
plays the role of the interworking |ocdtion REP i ste and a case in
which the visited | ocation register —or the nobile comrunication network
210 (310) also plays the role of the interworking |location register. In
25 addition, for the comruni cation between the hone | ocation register

of the nobile comunicati on network 210 (310) and the gateway | ocation
regi ster of the nobile connunication}EJ; tyork 211 (311), it is possible
to consider a case in whi ch t he dcation registet of the nobile 30
comuni cati on network 210 (310) also plays the role of the I nt erwor ki ng
| ocation register, and a case in which the gateway | ocatigpyregi ster of
t he nobi | e comruni cati on network 211 (311) also plays theAole of the
| nt er wor ki ng locat | O SHOBIEE COMMUNICATION™NEFWORKY 1N A
COMMUNICATION SCHEME
USER
~ (PID4) -
S31) \‘
&} _
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Z / (S35) (S34)
O | RESPONSE FOR P-datad READ
& | & REGISTER R-P-datal | SUBSCRIBER
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COMMUNICATION SCHEME
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any of the forns descri bed above using software or hardware, it is

possible to realize the roaning nobile conmuni cati on system and net hod
of the present invention on a basis of the already existing nobile

conmmuni cati on 5 system 10 15

FIG.8
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FIG.9
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fobi | e comuni cation.system characterized
first nobile comrunication network in which a
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an interworking |location register, which is connected 15 between the first
faobi | e communi cati on network and the second nobi | e conmuni cati on

net wor k, which functions as a visited location register froma

vi ewpoi nt of the "first nmobi | e communi cati on network and as a hone
"ocati on regi ster froma viewpoint of the second nobile 20

comruni cati on network when a nobilg subscriber of thedfirst nobi | e
conmmuni cation network roams to thezsecond nobile Zomuni cati on network,
and which functions as a hone Focation rdgi ster ffom a vi gwpoi nt  of the
first nobile communi cat i on netgork andp‘aé a gatewmy | ocatwon register
25 froma viewoint of the secondygnobile ncat i ©n net K when a
mobi | e subscriber of the second nofile congalfis eDNOrk roans to
the first nobile conmunication net k, inQZ0 ﬁi@io Yen@stration and

10

call term nation connection cogitdol at a tj ﬁo ' of a nobile
subscri ber. 30 2. The roam $obile co yearfsy s %’més
descri bed in-claiml, characgenied.in th ofEEE e fingt nobile
comuni cation netwprk pas a switThi cenyk rc lindd g
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subscri bers belonging to the first nobile conmunication network, and &

visited location register for tenporarily storing information on
vi siting nobil e subscribers; t he second nobil e conmuni cation
network has a 5 switching center for controlling communication channels, a
home | ocation register for storing information on nobjle subscri bers
bel onging to the second nobil e connunlcatloqa netﬁbrk, and a gat eway
| ocation register for storing %I nf mati @a on nobE e subscribers not
bel onging to the 10 second.nobil® c nlcaiion net 4br k whi lse nobi |l e
subscri bers not belonging to the éto ginunicaﬁgon-netmork
are visiting; and the i a% on Tegistgipis connected
with the home | ocation registe EE%% Eeg N i ad (45 register of
the first nobile conmunication n t g \od&thon regi ster
and the gateway | ocation registero ication
net wor K. 3. The roam ng dﬁ ‘q as qgscrlbed
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20 in claim2, characterized in that, when a .nobile subscriber bel ongi ng

10 the first nobile conmunication .network roans fromthe first nobile
conmmruni cation network to the second nobi | e comruni cati on network, at a
time of position regi stration at the second nobile conmunication
network, 25 the gateway location register of the second nobile

communi cation network. allocates a roam ng nunber teda roaned nobile
subscri ber and notifies an allocated roarff’ng negrber to the interworking
| ocation register, the I nt er wor ki ng Iﬁcati on reé&gi ster stores said

al l ocated 30 roam ng nunber while notify@qg its owaxi nterworking
| ocation register ID nunber to the homeg &t(j_)on r&i st er =of the first

mobi | e comuni cation network, and the h = r"3I<',00Qion regi ster of the
first nobile comunication network St Br@€s2sai d @ f%rwor ki ng | ocation
register 1D nunber. 35 N2 -34-%
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4: The roam ng nobile conmmuni cation system as described in claim 3,
characterized in that, when a received call for t he roanmed nobil e
subscri ber occurs and is routed to the switching center of the first
mobi | e communi cati on network, 5 the honme | ocation register of the first

nmobi | e communi cation network requests an allocation of a roam ng

nunber for the roaned nobil e subscriber to the interworking | ocati on
register, the interworking location registet returds the allocated

roam ng nunber stored therein, and 10 the SdNItChI ng Zenter of the first
nmobi | e comuni cation . net wor k nmakes a t erm na&i on connection for

t he received call to the swiZching cegigroof t he éecond nmobi | e

comuni cati on network accordi ng ¥o aDr":gt rQam nd? nunber. 15 5.
The roam ng nobile communi cag] @rﬁ' em ag CE hgdo _in claim?2,
characterized in that, when [ zdsi %@lﬁcrl er £ 5§ R ¢ ing to the second
nobi | e conmuni cati on netvvor k::r[e- OD f<ﬂom bi | @ communi cati on

network to the first 20 mb%ﬁmmmcﬁtlo a tine of
position regi Stiatl n at t f& 1Rt rmb‘r’l_ net wor

t he

visited IocatlonOeglster ofg miet wor k
notifies its own |S|ted¢oca % '
interworking |ocglion redgst ei§ter
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of the second

| ocation register of the

network stores said interworking |ocation
when a received cal

The roam ng nobil e comuni cati on system

and the hone

6.
characterized in that,

| D nunber to the home | ocation register

tobi | e communi cati on network,
second nobil e communi cati on 30
| D nunber .
in claimb,

| ecation register

regi ster
as descri bed
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requests an allocation of the roam ng nunber to the visited | ocati on

fegister of the first nobile comrunication network, the visited

| ocation register of the first nobile comuni cati on network all ocates

t he roam ng nunber to the 10 roanmed nobil e subscriber and returns an

al | ocated roaning . nunber to the interworking |ocation register, the

I nterworking |location register returns the allocation roam ng nunber to

the hone | ocation register of the second nobi | e conmmuni cati on network,

and the switching center of 15 the second nobil e conmmuni cati on network

makes a call term nati on connecti he received call to the

switching center of the first nobil e%i 1236 on net wor k according to
e

~a returned roam ng nunber. 20 7. roam ng nobil e conmmuni cation

system as descri bed in claiml, characterized in that one
nobi | e conmmuni cati on network anmong the first nobi | e communi cati on
network and the second nobil e conmmuni cati on network support3]@ personal

nmobi | e 25 conmuni cation in which a subscriber nunmber assigned to

nobi | e subscri ber ‘and a brtete n T T m)bl
terminal are arbitrarily set YQBILE él?gm[ %g@‘ﬁaﬂ ngg(a{“}ibl I e
term nal hone | ocation fegist tyP RQ)RTI 7 gﬁlﬁé\égﬁ k1‘Fe t er m nal
i nformati on on a nobilelter m%MM@NBGMHaNné d one nobile
conmmuni catU8ERnet wor k ichis [& ti f| ed by a gl | e term nal nunper,
and a user t llocati on re@ subscri ber
i nformati o a
INFORMATION —— T-data2
FILTER \
DEVICE 352 INTERWORKING
(gl) \ /LOCATION REGISTER 351
z \ f— ~
?Et: . (S4HREAD
S (S5)RESPONSE] |} }| SUBSCRIBER &
& FOR _ MOBILE TERMINAL
% P-data2 & INFORMATION BY
] T-data2 USING PID2 311
P
(" MOBILE COMMUNICATION )
' NETWORK SUPPORTING
PERSONAL MOBILE
S6)REGISTER PID2 COMMUNICATION SCHEME
R-P-datal ( ) (TIDI)
CORRE-
Yy 390 SPONDING
\rO PID2
—
(S2) 9| ((S3)NOTIFY
REGISTER PID2 313
PID2 & TIDI
_/
MOBILE
TERMINAL 382 | ((STHREGISTER TID1)

(TID1)
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" mebi |l e subscri ber belonging to the other nobile communi cati on network

Which is identified by a subscriber 35 nunber,
- 36- Substitute sheet - 21

Movenber 1998 : t he ot her nobile comruni cati on network anong the
first nmobi | e communi cati on network and the second nobil e comruni cation
networ k supports a nobile commnication in whi ch a nobil e subscriber
and a nobile terminal are 5 integrally identified by a§€fpscriber nunber
and a C(FE@)nine'Te bet ; nd a nobile

termnal is%i ) a hone | ocation register integrally
hol di ng a subscri ber formation on a [pRile and a nobile
term nal information a nmobile

501 N {503
VLR ID NUMBER ROAMING
MEMORY MEANS NUMBER
MEMORY MEANS
502
HLR OR VLR |
OF MOBILE ﬁgﬁg&”ﬁgﬁﬁs HLR OR GLR OF
COMMUNICA- 504 |MOBILE
TION l / COMMUNICATION
NETWORK 1 NETWORK 2
: —JCHANNEL CONTROL DEVICEI—
7 505
- INFORMATION
\FILTER DEVICy
~SUBSCRIBER | VIR ID 501
_ L NUMBER | NUMBER
FIG.18 [ © | Vs
._ ID2 VLRy
SUBSCRIBER | ROAMING ],~03
NUMBER NUMBER
FIG.19 | ' | &%
. ID2 RONy
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Ve

10 term nal which are identified by a subscriber nunber, and t he
i nterworking | ocation register has information filter means for-reading
out a subscriber information and a nobile termnal information fromthe
hone | ocation register of the other nobile comruni cation network by
Using a 15 subscriber nunber of a nobile subscriber as a key, and
. extracting a roam ng subscriber information by filteringg (L only
riber

infornation or roam ng f 3 ) i nformation
and nobil e t :z(bor ) and ‘controls tOo~s&Qre the roam ng
subscri ber |nfornat|on extracted by filter means i M\l he user -gat eway
| ocati on regi ster ¢f said one nobil nmuni cati on netwpr k by using

a subscriber nunmber of at a time

\he subscriber as a key, Qf carrying

other nmobile 25 commu |%§ihon NETwo ot
networ k t hrough a nobilje nknal belonglng to said on

conmuni cati on net wor k. hee=—rErry N
?-Itp INFOE_I\[éle%‘[

dti on net hod,
dcting a first
regi ster of .a

characterized 30 by co
nobi | e conmuni cation n
vi sited network Vi 4

UbSQED ﬁmyﬁéﬂpora ifly allocates a
roam ng nunber at a tiejof call ternlnai EMORSC MEANS 0f |35 a received
call to a nobile subscqi e

604
/ SWITCHING
VLR CENTER
CHANNEL CONTROL DEVICE
SUBSCRIBER | VLR ID 601
NUMBER NUMBER
FI1G.21 D VLR x
| ID2 VLRy
602
SUBSCRIBER |SUBSCRIBER INFORMATION,
NUMBER - MOBILE TERMINAL INFORMATION
ID; P—datax s T-datax
FIG'22 ID2 - P-datay, T-datay
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;37- conmmuni cation network in which a gateway | ocation
regi ster of a visited network visited by a nobil e subscri ber

al | ocates a roam ng nunber at a tine of position regi stration of a
pobi | e subscriber, through an . 5 interworking |ocation register; and
controlling a systemfornmed by the first nobile comuni cati on network,
t he second nobil e comruni cati on network, and the interworking |ocation
regi ster such that the interworking |l ocation register functions as a
visited 10 location register froma viewpoint of the first nobile
connunicatiogfﬂlkz?rtz d as a honme location register from a vi ewpoi nt
of the secon Je gﬁnunication net wor k when #O8} 1 e subscriber of
the first nobile comrunic

701\ {703
. |SUBSCRIBER |

ROAMING INFORMATION &
NUMBER MOBILE TERMINAL
ALLOCATION INFORMATION
MEANS TEMPORARY

VLR ID NUMBER
MEMORY MEANS 704

T }
HIR SWITCHING

CHANNEL CONTROL DEVICE CENTER
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network roans to the second npbil e communi cati on network, 15 and functi ons

sas a home location register froma viewoint of the first nobile
gonmmuni cation network and as a gat eway | ocation register froma

vi ewpoi nt of the second nobile conmuni cati on network when a nobile
subscri ber of the second nobil e communi cati on network roams to the
first 20 nobil e comrunication network, in a position registration: and
call term nation connection control at a tine of rogn80Q of a nobile
subscri ber. . e rogm ' t hod as descri bed
25 in claim§; acTer| ting step, the
first nobile conmmuni cat fon network HHER switching cent f or
controlling comuni pa@ti on channels, a honme | ocation regjpter for
storing informati on on phobwle subscribers belonging to t first nobile
conmmuni cation network, fpnd a vist Location r tenporarily

econd nobil e
i ng

i ng

nmobi | e

storing information on fi 8(l g
comruni cati on network ‘

conmuni cati on channgl s | ocat
i nformati on 35 on nDbiIﬁ sﬁ %%Eﬁﬁgrs be

MEMORY MEANS

GLR SWITCHING
CHANNEL CONTROL DEVICE CENTER
/(801_
SUBSCRIBER | ROAMING _ JROANING NUMBER=
NUMBER NUMBER __|ILR ID NUMBER ?
FIG.25 D, RONy YES
- D2 RONy NO
802
SUBSCRIBER |SUBSCRIBER INFORMATION, ¢
NUMBER ___|MOBILE TERMINAL INFORMATION
FI G 2 6 ID P-datay , T-datay '
. ID2 P-datay, T-datay
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communi cation network, and a gateway | ocation register for storing
unfornatlon on nobil e subscribers not belonging to the second nobile
- £omuni cati on network while nobile subscri bers not belonging to the
§econd mobile 5 comunication network are visiting, and the interworking
l ocation register is connected with the hone | ocation regi ster and the
visited l'ocation register of the first nobi | e conmuni cati on network and
t he hone | ocation register and the gateway | ocation register of the
second mobile 10 conmuni cati on networKk. 10. The roam ng nobile
conmmuni cati on met hod as descri bed in claim9, characégf'zed in that the

controlling trols the systemgsuch that, whe bile
subscri ber e;% to T
fromtheflri ﬁ t€ Conr i i _

pon network roans
nobi-| e

nobi | e communi cati on néx ster of the

second nmobile 20 co > . nunber to a

roaned nobil e subscri bér and nG - roa nunmber to

t he |ntermork|ng | ocatijon register, the |ntermorkqg§?2 ation register |

st ores sai d al | ocat ed | . SUBSCRIBER

INFORMATION &
MOBILE TERMINAL

901 INFORMATION
AN TEMPORARY
ROAMING | |MEMORY MEANS
NUMBER
ALLOCATION
MEANS
903
- / SWITCHING
HLR - CENTER

CHANNEL CONTROL DEVICE
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‘roami ng nunber while notifying its own interworking 25 |ocation register

1D nunber to the hone Iocation regi ster of the first nobile
gommuni cat Lonpetwere—eant—tihe home | ocation register of the first
mobi |l e co RLACEMENT SHEBT K stores said interworking |ocation register

| D nunber. STt Tne F opmi ng nobi | e s@ygﬁmwghégp- ne4 me@ﬁbg,e%ggbed
in claim1

_ , Cgﬁaiﬁﬁp : Ih that the comtrottTmg—step controts—the
system suc hat , en a rDc ived call for the roamed nobile subscri ber
occurs and}i fLoui-ad—t-o—tkt smntchlnﬁ E&n er of the first nobile

comuni cat ijon network, 35 the hone | |ster of the first nobile
- 30- communi cat | on network requests an allocation of a roam ng

ROAMING MOBILE COMMUNICATION SYSTEM AND METHOD

5 TECHNICAL FIELD

"The pfesent invention relates to roaming mobile
communication system and method for carrying out a roaming
between mobile communication networks.

10
BACKGROUND ART

. In the mobile communication which is becoming widely
used in recent years, communication schemes with different
15 systems are adopted by a plurality of communication
business companies, such as NTT scheme, J-TACS scheme, N-
TACS scheme, GSM scheme, PDC scheme, etc. Then, when a
‘mobile subscriber moves to another business company's
service area, the so called roaming is provided as a
20 service for enabling calling and call receiving from that
service area of a different systei. .
For this'roaming which enables the call termination
connection regardless of where the mobile subscriber is
located, the following two schemes are conventionally
25 Kknown. Namely, a scheme in which a visited location
register of a visited network temporarily allocates a
roaming number at a time of call termination conﬁection.
and a scheme 1@ which a gateway location register of a
visited network allocates a roaming number at a time of
30 position registration. _
First, the former one of the conventionally known
schemes described above, that is a scheme in which a
visited location register of a visited network temporarily
allocates a roaming number at a time of call termination
35 connection, will be described. In order to describe this



pumber for the roaned mobi | e subscriber to the i nt er wor ki ng | ocati on
register, the i HEPPA INENT SHEET dn register returns the all ocated
roam ng nunber sfo nd 5 the switching center of the first

nobi | e communi cak i. kes a call term nation connection for the
received call tojt e2ghﬂﬂﬁhﬁﬁg

e er Of ét]BsﬁggQ@ﬁkgggbi b¢ govﬁm"ib@@ion
net wor k accordin 0 a returpe

nmobi | e communi cali on net hod as des rlbed ikn claim?9, cha?acterized in
that the control Ling-siep eertt ol s the system such that, when a nobile
subscri ber hnqyun; Embsheiueﬂxmubﬂn@bcbmmuannnﬂomaMwGwonktm@hk roamns

15 from the secg %ﬁi&ﬂ %%f%?pgyﬂn?aéf %a'%eg\’i@ggrfﬁjett '1% fu'prcﬁtt:ed afPBhLR

conmuni cati on e registration at the first
mobi | e comuni ckem®rlaRationk regheter HLRS|HQUGY®EaIiQn?ﬁ4%5 §o&r the the first

nobi | e comuni caép Ore suH%‘%trWBél‘ fotndieen ebim@Mlcad ivn &F h@e&hgoaormé ster
I D 20 nunbeg to the nterwﬁrklggilocatlo I ster, the t er wor ki ng
S

| ocation reg?stR®e* sﬁ49455¥§ SA0ROP L€ SPTYR FP8ﬂ°n neqﬁﬁﬁkgtéF ?5 nunber while
notifying its awecessarwdiori tlye mobimmbsnribgr steemaki@® aumbemihg t he hone -

| ocation regi stelnerac fwitt%etﬁﬁgqp&fﬁb' Egﬁﬁm&?tﬂe%o@ﬁt hacl gdvé‘ﬁlget he

home 25 | ocation reglis e second no e commun
stores said interworA§ rihowscini Bier i Shep pomobile, Fhscriber 60 moves

(1) to that roaming contracted mobile communication network
10 11, a position registration request (2) is made with
respect to the visited mobile switching center VMSC44 of
that mobile communication network 11. When the position
regisfration request (2) is received, the visited mobile
switching center VMSC44 carries out a position registration
15 request (3) with respect to a gateway location register
GLR31. When the position registration request (3) is
received, the gateway location register GLR31l does not
store an information of a subscriber who requested the
position registration for the first time, so that a region
20 for storing an information of that subscriber is secured,
and a roaming number is allocated’(4) to that subscriber.
. In addition, the gateway location register GLR31 notifies
(5) the roaming number to a home location register
HLR20 which constantly stores the subscriber information of
25 <that subscriber, and the home location register HLR20
stores (6) this roaming number. |
Next, when a received call for the mobile subscriber
60 occurs, as shown in Fig. 6, this received call is routed
(1) as an IAM to a gateway mobile switching centef GMSCS50
30 of the mobile communication network 10 to which this
subscriber is subscribing, according to the subscriber
number of that subscriber.- The gateway mobile switching
'center GMSC50 requests (2) an information for routing the
received call to that mobile subscriber 60, with respect to
35S the home location register HLR20.



13. The roam ng Lon nmet hod as described 30 in claim12,

characterized in HREPLAGBABHnSﬂEﬂ'I'I iing step controls the system such

t hat, when a recqi Jeo cart—for—t+ roaned nobil e subscriber occurs and

S routed to the| - fwlw@@c m er of the second nobil e comruni cati on
ocation r

network, the hony | sfey of thgupsrie sheBt L 23 NewsHbe 38bigoN
net wor k requests aH L roam#ﬁg r

- 40- nunber for the rgamed nobile subscrlber to the
I nt er wor ki ng rocartomTeyrster~ the interworking | ocation register
requests an al | ocat Wwpenothé heutang Dafetimeelon aenhesvi 62) ettom thieocat i on

register of the (irel gobl1e LATINOLEALLMHbr TustBhVOL ke oddirad it

| ocati on reglsgg mmuni cati on_net wor k aIIocates
the roani ng nuhbee Locahton regiszecdHLBI0 |seanghes: ABeinERaEAR RS 2

al located roanmicgds subSeFPSIr ! AndNGheA! EEeVFddnitigl AGAbEON & adiotied,, the
- 5 returns (3) this roaming number to the gateway mobile
switching center GMSC50. The gateway mobile switching
center GMSC50 routes (4) the received call as the IAM to
the gateway mobile switching center GMSCS51 of the mobile
communication network 11 visited by that subscriber,
10 according to this roaming number. The gateway mobile
switching center GMSC51 of the mobile communication network
11 visited by that subscriber requests (5) an information
for routing the received call to that mobile subscriber,
with respect to the gateway location register GLRSl._The
15 gateway location régister 31 returns (6) the position
" information of that subscriber to the gateway mobile
switching center GMSC 51. The gateway mobile switching
center GMSC51 terminates the call to the mobile subscriber
80 by carrying out the paging according to the received
20 position information.

However, in the conventional schemes described with
references to Fig. 1 to Fig. 6 described above, - when
the mobile subscriber roams between a communication network
(Fig. 1 to Fig. 3) adopting a scheme in which a visited

25 1location register of a visited network (that is a roaming
destination mobile communication network) temporarily
‘allocates a roaming number at a time of call termination
connection, and a mobile communication network (Fig. 4 to
Fig. 6) adopting a scheme in which a gateway location

30 register of a visited network allocates a roaming number at
a time of position registration, because the roaming number
allocation schemes are different in these mobile
communication networks, there is no method for allocating
the roaming number to that mobile subscriber, and as a

35 result, there has been a drawback that the mobile
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el on
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and a user gat eablodarEs ia0poaring tmmbleor alioadtbme oB3Posdibscni ber

| nformati on on g IPRlGuNSERLRE ]S 309 Hot Ring 1ddAT18hPEeIPALL %s

communi cati on ubscri ber and

t he ot her nobi |eonnartad Fdthon home JOcaA§irnaFe& Y?ﬁaqqdr§tvﬁﬁ%Y?%
communi cation nf&mibxﬁ%gistei- her s9e0Rd rg8bhbE1 T NButituadta olom eietwdrk

SUppOrts & fIpbil g 50 nohTeRhERk YheiTe M SHa% "PRLG,S BREELGET and 2
register of the second mobile communication network through

control channels.

According to one aspect of the present invention, as

shown in Fig. 8, in a case where a subscriber of the first

15 mobile communication network roams to the second mobile
communication network, when a position registration is made

'at a visited network, the roaming number RON (ROAMING

NUMBER) allocated by the gateway location register GLR of
the visited network is stored in thé interworking location

20 register ILR, and at a time of call termination for that
subscriber, when the home location register HLR of the home
network (that is, the mobile communication network to which
the mobile subscriber is subscribing) requests the roaming
number, the interworking location register ILR returns the

25 roaming number RON, and the call termination connection is
made. ' '

Aléo, according to another aspect of the present
invention, as shown in Fig. 9, In a case where a subscriber
of the second mobile communication network roams to the

30 first mobile communication network, when a position _
registration is made at a visited network, the visited
location register number of the visited network is stored
in the interworking location register ILR while the
interworking location register number is stored in the home

35 location register HLR of the home network, and at a time of



241- t REPEAOBMENT SHEEE doral |y identified by a subscri ber
nunber and a corftep n a nobil e subscri ber and a
h
024 N, B

mobile termnal is f}xp a |hdme | ocation register for
?ntegrally hol di ng a rgation on a nobile 5 subscriber and a
nmobi | e term nal infof njat Lon on a nolilje Sub{&_ﬁt@ﬁ% RAket'Di £ W&mﬂgpgggbed
by a subscriber nunbpr, and tfhe : ;

system such that, ' | ocation register reads out a
subscri ber information and a nobile termnal information fromthe home
10 location re¥fRIgikar plaselfidiasmeovied dammiiamelat.i whenethernobile py

using a subscrisefsdribeer 200 Bov@Pi (19 TWDEHE! PSimAy Rontrake¥d FIBIBELS a
roam ng subscrlg mmuﬂgcatq%%|82t$g}JIéfiergngosition registration request
(2) is made with respect to a visited mobile swifching'
5 center VMSC273 of that mobile communication network. When
the position registration request (2) is received, the
visited mobile switching center VMSC273 carries out a _
position registration request (3) with respect to a gateway
location register GLR241. When the position registratioﬁ
10 request (3) is received, the gateway location register
GLR241 does not store an information of a subscriber who
requested the position registration for the first time, so
that a region for storing an information of that subscriber
is secured, and & roaming number is allocated (4) to that
15 subscriber. .

In addition, the gateway location register GLR241
notifies (5) this roaming number to the interworking
location register ILR251. The interworking location
register ILR251 stores (6) this roaming number, while

20 notifying (7) its own (that is, the interworking location
register ILR251's) ID number to a home location register
HLR220 of the first mobile communication network 210 which
constantly stores a subseriber information of that
subscriber. Then, the home location register HLR220 stores

25 (8) the notified ID number of the interworking location
register ILR251 as an ID number of a visited location
register for this subscriber.

Next, a call termination control in a case where a
received call occurréd for the mobile subscriber 280 of the

30 first mobile communication network 210 who is roaming to
the second mobile communication network 211-will be
described with reference to Fig. 12.

In this case, first, according to the subscriber
number of that subscriber, the received call is routed (1)

35 as an IAM to a gateway mobile switching center GMSC261 of

-16-
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ACEMENTASHEET

toam ng subscri ber} i phf ormatTon Tt He user gateway |ocation register of
sai d one nobile (xnmnmnggbpgg etfwor k by using a subscriber nunber of
t he subscri ber jJag a key, of Sabsihie bt 2 PPudvéber 1998
registration for N Oﬁg+ﬂg—%ejﬁﬁg—ePEeFJ@b-—nD£+Ee-

comuni cation netyork to said one b|Ie communi cati on network through

bi | I I ne nmobi |l e communi cati on_ networKk.
?IISm)AI I gc;telr?ngrﬁeg?g 3 I° 2 af’ﬂg'm%fc%\t’r%rﬂerﬂ%ﬁb?}% &5 whdghmihadat i on

system char acsupsgetbey kanqmbssrmging The gatesapemddidre swdnzhing

connect ng 2. {eeRterBilcasy 1oGAULV! (21 A0 NBLIBLELLD Y ShudaKieobhed,

| ocation register a Vvisi a mobile 88

tenporarily al Fecgfged acar]daﬁifnﬁhﬂﬁn%%bihﬁ subscrdber. dﬁIﬂh 3@spesttnitpat i on
connecti on for ther kome vnﬂ:amaloh Fegfs tOPIHIR220 of SMASELEPGbbiaNd a second

of a
Vst ted”networ foubERL O SeHark 21V Stheh Mhe EY ek dntoematinam ng
nunber at Eeﬂuﬁ%tcﬁzhuirpmlbhersgﬂsnaxﬂmahil@fswitnﬂmdgEcanhecrlber; 35
and GMSC281 is received, that Hbfie location register HLR220
searches an information of that subscriber, and learns an

10 ID number of the visited location register for that
subscriber. In this example, the ID number of the visited
‘location register is an ID number of the interworking
location register ILR251.

In addition, the home location register HLR220

15 requests (3) an allocation of a roaming number for the
purpose of routing the received call of that subscriber to
a switching center of the mobile communication station
visited by that subscriber, with respect to that visited
location register (that is, the interworking location

20 register ILR251). When the roaming number allocation
request is receivéd. the interworking location register _
ILR251 already stores the roaming number for that.

~ subscriber (4), so that it returns (5) that stored roaming
number to the home location register HLR220.

25 As the home location register HLR220 notifies (8) that
roaming number to the gateway mobile switching center
GMsSC261, and the gateway mobile switching center G@MSC261 routes
(7) the received call as an IAM according to that roaming
number, that received call reaches to a gateway mobile

30 switching center GMSC262 of the mobile communication
network visited by that subscriber.

The gateway mobile switching center GMSC262 requests
(8) an information for the purpose of routing the received
call of that mobile subscriber 280 to the visited mobile

35 switching center, with respect to a gateway location

-17-
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functioning as a ho I [ e -Of& P t—of Lhe
nobi | e communi cati on§{network and _as a gateway |ocation register froma
vi ewpoi nt of the second 10 npbil e conmuni cati on network when a nobile

subscri ber of - FeSRHRE & Bndifbbed acetiaR; ESF?%?F’nMPPc-roarns_ to the
first nobi | e corthen chei posieiawegistratporsitdquestegs8pt 16t i on and

call termnatiopeSONARE! 1R ¢RRHEQA 1Bcalsbh Peflster VERZTL "Gl foi™bi! e
store an information of a subscriber who requested the
5 position registration for the first time, so that a region
for storihg an information of that subscriber is secured,
and a position information of that subscriber is stored. In
addition, the visited location register VLR231 notifies (4)
an ID number of a visited mobile switching center and an ID
10 number of a visited location register to the interworking
location register ILR251.
The interworking location register ILR251 stores (5)
an ID number of a visited mobile switching center and an ID
number of a visited location register, and "in addition,
15 notifies (6) that this subscriber is roaming to the first
mobile communication network 210, by storing in
| correspondence to that subscriber number the fact that it
is roaming to the first mobile communication-network 210,
and notifying its own ID number with respect to the home
20 location registér 221 of the.sgcénd mobile communication
network 211. The home location register HLR221 of the .
second mobile communication network 211 stores (7) the fact
that this subscriber is roaming to the first mobile
communication network 210, by storing an ID number of the
25 interworking location register.
Next, a call termination control in a case whefe a
- received call occurred for the mobile subscriber 282 of the
second mobile communication network 211 who is roaming to
the first mobile communication network 210 will be
30 described with reference to Fig. 14.
In this case, first, according to the subscriber
number of that subscriber, the received call is routed (1)
as an IAM to a gateway mobile switching center GMSC262 of
the second mobile communication network 211 to which that
35 subscriber is subscribing. The gateway mobile switching

-19-
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system as descri pe¢g=rm—etai characterized in that t he
~first nobile co Zﬁ%gﬁp netmo ki has a switching 20 center for
“controlling co nfc Ve88ne] s| a hone _ | ocation register for
storing informat| oh—an _npbile subscr gapetitute!shiegt Rg21 November 4998obi | e
conmuni cati on network, and a Mi sited-tocatiomTegrster ror tenporarily
storing informt oM or—w-siting bil e subscribers; 25 t he second
nmobi | e communi cati on network has a swi tching center for controlling

comruni cati on ctemtes] §MSE262 remwestisodali em infprgesionofost xeuhing the

nformati on on ygvdd cal BUBI G BbCE OBEB AT ther! A1 ERCPESHEBDI L |
comruni cati-on net wor k a at eway | ocation re%g er fOI’ stori ng 30

i nf or mati on on %W@esbﬁ%ﬂ%’er@gﬁé?eﬁeﬁ%ﬁ}r R5 g mobit& ond rnobi | e
comuni cati on nﬁmmmmkcubiéneneﬁwddk 211.subscri bers not belonglng to the

second nobi | n t t t he
connecti on nsgans is conne%%i Ilc?%i?% \tfﬁ%léﬁ%’?i%gsﬂetqhg?t ﬁage&-% and t he
visited | ocati @etedgysmepils swidching center GMSC262 is received that 43-

home location register HLR221 searches an information of
that subscriber, and learns that it is roaming to the first
mobile communication network 210. In addition, the home

10 location register HLR221 requests (3) an allocation of a _
roaming number for the purpose of routing the received call
of that subscriber to a switching center of the mobile
communication station visited by that subscriber, with
respect to the interworkiné location register ILR251.

15 When the roaming number allocation request (3) is
received; the interworking location register ILR251 makes a
roaming number request (4) with respect to the visited
location register VLR231 of the first mobile communication
network 210. Then, this visited location register VLR231

20 temporaril? allocates (5) a roaming number to that
subscriber, and notifies (6) this roaming number to the.
interworking location register ILR251. '

The interworking location register ILR251 notifies (7)
the notified roaming number to the home location register

25 HLR221 of the second mobile communication metwork 211, and
in addition, this home location register HLR221 notifies
(8) this roaming number to the gateway mobile switching
center GMSC2682. The gateway mobile switching center GMSC262
routes the received call as an IAM according to that

30 roaming number, and this reaches (9) to a visited mobile
switching center VMSC271 for that subscriber.

In this second embodiment., the interworking location
register ILR251 operates as a home location register from a
viewpoint of the first mobile communication network 210,
35 and as a gateway location register from a viewpoint of the
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first nobile communication network and the regi ster and
the gateway | ocation register of the second Em 'Hi" I cation

net wor K. 5 17. The | ocation regi ster appa ng nobi | e
communi cation sys| §99ﬂ§ff 8?' 1n cl aim 16, characterlzed in that,
when a nobil e sub cr_J be |§ n to étnfstfthfighég}b' | £y Eﬁ%ﬂj ﬂa{gé@
network roans fro first |mgbile d
nobil e 10 comuni |8r4N3VV\1998 atf a time of position registration at
t he second nobil g conmuni cati on fetjwor k, the gateway | ocation register
of 'the second nobj | e conmunica n CLﬁéMﬁork al l ocates a roam ng number
to a roaned nobil subscriber gnd notifies an allocated roam ng nunber

to said 15 | ocation rigister E ar at us, .sai | ocati on r%%%st%r d
apparat us stotes shitPaRing-BeBLLe LARMIDIGATIGR THFTSR- 8 eTLAgdi ts own
| ocati on regisyecommpisiaigys | D nunber to t he hone | ocation register of

the first bile gpngghifg fMy%E°EaH€t$$¥kIyﬁﬁihﬁgﬁaalOn regi ster

of 20 the Tirst nﬁ%lﬁe comruii cat1 on networ ores sal ocation
register appavh§y§ed[jqqgﬁ@9p_register of a visited network visited by a

mobile subscriber temporarily allocates a roaming number at
a time of call termination connection for a received call
to a mobile subscriber;

10 a second mobile communication network in which a
gateway location register of a visited network visited by a
mobile subscriber allocates a roaming number at a time of
position registration of a mobile subscriber; and

an interworking location register, which is connected
15 between the first mobile communication network and the
. second mobile communication network, which functions as a
visited location register from a viewpoint of the ' "first
mobile communication network and as a home location
register from a viewpoint of the second mobile

20 communication network when a mobile subscriber of the first
mobile communication nmetwork roams to the second mobile

_communicétion network, and which functions as a home
location register from a viewpoint of the first mobile
comnmunication network and as a gateway location register

25 +from a viewpoint of the second mobile communication netwdrk
when a mobile spbséfiber of the second mobile communication
network roams to the first mobile communication network, in
a position registration and call termination connection
control at a time of roaming of a mobile subscriber.

30 _

2. The roaming mobile communication system as described
in claim 1, characterized in that

the first mobile communication network has a switching
center for controlling communication channels, a home

35 location register for storing information on mobile
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18. The |l ocation reg [ a roani conmmuni cati on i
system as descri bed LAGEMENT SZ-EE]:h racteri w Iﬁﬂﬂ a received

call for the roaned nDblle STbseyr i foer occ to the.

?mdtching _ cente; ﬁ%ﬁ mgbi|l e connunlcatlon netmork t he hone
ocation register offt e |rst i lfe Jco ' | L WoH an .

al l ocation gf a roarmni ng—nebe—Lfar_ jhg rg%B b e!é?-"‘@1kNovemb%ﬂ"l@§83i d

| ocation regi ster afparatus, said | ocation regi ster apparatus returns

t he al | ocated .roam ng nunmper—s+e~&d therein, and the switching center

of the first rhei behepmomileatonnunieanidn metaork amene tdaififston

connect!on I Qlopthe bBARLNEELH Al nled wBPﬁ Sih t@hd Recenat asbofe 35 the second

nobi | e conmuni cati on netwo accor to a
-44- . commungépgiﬁgdnggﬂgﬁkh@uﬁaﬁ5§§ a2 mobile communication in

which a mobile subscriber and a mobile terminal are

5 integrally identified by a subscriber number and a
correspondence between a mobile subscriber and a mobile
terminal is fixed, and has a home location register'for
integrally holding a subscriber information on a mobile
subscriber and a mobile terminal information on a mobile

10 terminal which are identified by a subscriber number, and

the interworking location register has information

filter means for reading out a subscriber information and a
mobile terminal information from the home location register
of the other mobile communication network by using a

15 subscriber number of a mobile subscriber as a key, and
.extracting a roaming subscriber information by filtering
only information necessary for roaming from read out
subscriber information and mobile terminal information, and
controls to store the roaming subscriber information

20 extracted by the filter means in the user gateway location
register of said one mobile communication network by using
a subscriber number of the subscriber as a key, at a time
of carrying out a position registration for a mobile
subscriber belonging to the other mobile -

25 communication network to said one mobile communication
network through a mobile terminal belonging to sald one
mobile communication network.

8. A roaming mobile communication method, characterized
30 by comprising the steps 6f:
connecting a first mobile communication network in
which a visited location register of a visited network
visited by a mobile subscriber temporarily allocates a
roaming number at a time of call termination connection for
35 a received call to a mobile subscriber, and a second mobile
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nobi | e communi cati o] networ k notifies its own visited |ocation register
| D nunber to saioteoeaton—tegist paratus, said |ocation register
appar at us stcwqgﬂmﬂﬂhﬁa¢i§nt@&FWQﬁkﬂﬁnoWh#egl%t%ﬁtQWBYnéﬁﬁéF1°n refigter

notifying its 6¥Mh|vQ%§Eb8nné€Wbﬁﬁ‘vlsaﬂﬂarB&U§ ddBiMi suBberitér t he hone

| ocation regist of the seco qﬁ? fnu catlgg network, and the
home | ocati on arl(édﬁ%attéﬁ g roam ’!%é‘ €5n8trﬁ)b me OSmROAEEAPR on net wor k
stores said registatitdonrefi stmobidepanbhsosibér nukirengh a0 20. The

| ocati on reégl sitﬂﬁ%iigku%éﬂ%& ?I‘s@grfmﬁé e communi cati on system

as described i'n ized 1n that, when a received cal
for the roaned msrpéltmsa;rawmoéemedawa the T3GEEMPRIXe swit ching

center of the &aGRAG ARBbhENEGBRN Ghel 9BcHRd WRIHL1 et bemiaamacﬁﬁdxpcatlon
regi ster of the second bil e conmuni

Kk
al location of BEYOEK n§RAuRBe i WQﬁr“Pﬁg ngof?%ﬁﬁﬁﬁ¥ %g%ﬁﬁ&ggﬁ% %ﬁ to sai d

| ocati on regi stlex interworking location register functions as a visited
‘10 location register from a viewpoint of the first mobile
communication network and as a home location register from
a viewpoint of the second mobile communication network when
a mobile subscriber of the first mobile communication
network roams to the'second mobile communication network,
15 and functions as a home location register from a viewpoint
. of the first mobile communication network and as a gateway
location register from a viewpoint of the second mobile
communication network when a mobile subseriber of the
second mobile communication network roams to the first .
20 mobile communication network, in a position registration
) and call termination comnection control at a time of
roaming of a mobile subsecriber.

9. The roaming mobile communication method as described
25 in claim 8, characterized in that
at the connecting step, the first mobile communication
network has a switching center for controlling
communication channels, é home location register for
storing information on mobile subscribers belonging to the
30 first mobile communication network, and a visited location
register for temporarily storing information on visiting
mobile subscribers, the second mobile communication network
has a switching center for controlling communication
channels, a home location register for storing information
35 on mobile subscribers belonging to the second mobile
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apparatus, said |ocation regi rat us al | ocati on of

t he roani ng number tH Rgﬁ_AEEMENTa(SHE i on 3}@”@@@?&3 tmum first nobile
communi cati on network, ke visTTed| | ocat 1 ot Mthe first

nobi | e communi cationf . iﬁé\m ﬁ%ﬁ pbcpt es the roam ng nunber to the roaned
nmobi | e subscri be an allo

| ocati on regi ster appantatus, said-l-eéa |o(§}besqn QF'Q% %gog%ﬁgbse?eﬁﬁ%s

the allocation roam rig nunber to the hgne
- 45- I Li-oh-egtster o1 the second nobil e comrunication
net wor k, and terminalt @Nﬁngntm@rlmfidtehﬁifée@nw replsubscriber cowpker cat i on

network makespy caalclortr%ﬁbﬂaéﬁw pedwagh! hOfloblle JulfscrfiBeresgived call to
cor o v b adpinas 14 Pty aBAuES & Fne ToLe:ton " FLYELer
for integrally holding a subscriber information on a mobile
5 subscriber and a mobile terminal information on a mobile
terminal which are identified by a subscriber number, and
the controlling step controls the system such that,
the interworking location register reads out a subscriber

information and a mobile terminal information from the home
10 1location register of the other mobile communication network
by using a subscriber number of a moblle subscriber as a
key, extracts a roaming subscriber information by filtering
only information necessary for roaming from read out
subscriber information and mobile terminal information, and
15 stores an extracted roaming subscriber information in the
-user gateway location register of said one mobile
communication network by using a subscriber number of the.
subscriber as a key, at a fime of carrying out a position
registration for a mobile subscriber belonging to the other
20 mobile . - communication network to said one mobile
communication network through a mobile terminal belonging
-to said one mobile communication network.

15. A location register apparatus for a roaming mobile
25 communication system, characterized by comprising:

' connection means for connecting a first moblle
communication network in which a visited location register
of a visited network visited by a mobile subscriber
temporarily allocates a roaming number at a time of call

30 termination connection for a received call to a mobile
subscriber, and a second mobile communication network in
which a gateway location register of a visited network
visited by a mobile subscriber allocates a roaming number.

_ at a time of position registration of a mobile subscriber:;

35 and
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21. The |l ocation regj

- apparatus for a rdam nlcatlon
system as descri bed "REPLACEMENT ar act er i zeﬁ ;! Lum one :
nobi | e conmuni cati onf n . first ni €ation

network and the second cqmiuni cati on network supports a persona

nobi | e comuni c |4nNGM|19&8a sy bscgyﬁgﬁtﬁg@ggt asgi NeerhBe 1998
ghite=ea

nmobi | e subscri ber and nDblle t er mjngl ass+ghet—to a—obr e
termnal are arbitrgrily set 1 n corregpondence, and has a nobile
terninal home | ocat iler—regi-ster for hol ding a nobile term nal

information on a gohtteoh aigdmBlfor fuhet boming asoasxidived Iaddtion .
conmuni cation n rkwhic dept ed b erm nal nunber.
gﬁaﬁ%r from | tJf%ﬁgginE ? f%é ?s%nﬁbﬁf}é

and a user gi 1"on regls a subscri ber
i nf or mati on (ncmmunicanbbmImetaﬂm?cmnﬂe#sbélhﬁﬂﬁrﬁ?QQG PRereghetendiyione -

comuni cat i on, RALWBLKn b EN S @Rl hbBE1HYcohmuinlsatl BET ne twor k! Wi 25

the other nobile communi cati on networ

communi cat® or® WstﬂhﬂC‘fwrsé’cfoﬁ&enﬁgff'&gm”rﬁceoﬁﬁﬂﬂ}lﬂéﬁgﬁmﬁet wor k
SUPPOrts a NojydworkoEBEAk CES i the isecond mbbihe acommunlicatiibs cnetworkand a

nohil e term nal eqra I_d b b nmb d

30 corresporﬁ%%?émﬁ&%£ﬂé Ea?mabl énesg é%ﬁ%&ejrxta’gi%t%&‘ PE&P o nut eﬂn ﬁgl ?s
fixed, and haslewpodms b6cthé ofinsygmobdief e@muniq%iegraPFv°%|%41gﬂsa .
subscri ber i nf Qfiya9N18Ba M P dgd ster 2HBECA | PRIwpRIRtacHDbhE esécrd nal

dinformation on_a_nobile
nunber aH% mobile communica%f;n ﬂg¥wo I% egre 'ék?l Iflggcpybgrquscrlber

the second mobile communication network roams to the first

‘mobile communication network, in a position registration
and call termination connection control at a time of
roaming of a mobile subscriber.

15 . .

.18. The location register apparatus for a roaming mobile
communication system as-described in claim 15,
characterized in that

the first mobile communication network has a switching

20 center for ‘controlling communication channels, a home
location register for storing information on mobile
subscribers belonging to the first mobile communication-
network. and a visited location register for temporarily
storing information on visiting mobile subscribers;

25 the second mobile communication network has a
switching center for controlling communication channels, a
‘home location register for storing information on mobile
subscribers belonging'to the second mobile communicétion
-network, and a gateway location register for storing

30 information on mobile subscribers not belonging to the
second mobile communication network while mobile
subscribers not belonging to the second mobile
communication network are visiting; and

the connection means is connected with the home
35 1location register and the visited location register of the
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35 said | ocation reglngF-EEEEFétus has i nformation _

- 46- ”'mmm“mm 1, readi ng out a subscriber information
and a nobil e ter "Lfromthe hone | ocation register .
of the other nobile comfuni-calioh retwork by using a subscri ber nunber
of a nobile subscriber as a key, and 5 emg{d@%&e&oammoemml@g

I nformation by filtering only informettommecessary for_roarmng fTom
read out subscri ber information and nobile termnal information, and,
the function nmeans control's to store the roam ng subscri ber infornation

extract ed by fhktér | meansnfansreadine aisea 5@bgartbey imfxatmationcgndt ar of
sal d one mobi hgh £ OIMHaYaL Ointornd AP Pt ol tHS' Honé NI PegldRRE" Of

t he subscri ber as
of the other mobile communication network by using a

subscriber number of a mobile subscriber as a key, and

5 extracting a roaming subscriber information by filtering
only information necessary for roaming from read out
subscriber information and mobile terminal information, and
the function means controls to store the roaming subscriber
information extracted by the filter means in the user

10 gateway location register of said one mobile communication
network by using a subscriber number of the subscriber as a
key, at a time of carrying out a position registration for
a mobile subscriber belonging to the other mobile . -
communication network to said one mobile communication

15 network through a mobile terminal belonging to said one
-mobile communication network.
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key, at a tinme of carrying out a position registration for a nobile
subscri ber

one nobil e communi cation 15 network through a nobile term nal belonging to
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ABSTRACT

Roaming mobile communication system and method for
eriabling a roaming call termination connection for a mobile
subscriber between mobile communication networks which
adopt different roaming number allocation schemes. A first
mobile communication network in which a visited location
register of a visited network visited by a mobile
subscriber temporarily allocates a roaming number at a tihe
of call termination connection for a received call to a
mobile subscriber and a second mobile communication network
in which a gateway location register of a visited network
visited by a mobile subscriber allocates a roaming number
at a time of positioﬁ registration of a mobile subscriber
are connected through an interworkiqg location register,

and a system formed by the first moblle communication

network, the second mobile communication network, and the
interworking location register are controlled such that the
interworking location register functions as a visited
location register from a viewpoint of the - first mobile
communication network and as a home location register from
a viewpoint of the second mobile communication network when
a mobile subscriber of the first mobile communication
network roams to the second mobile communication network,
and functions as a home location register from a viewpoint
of the first mobile communication network and as a gateway
location register from a viewpoint of the second mobile
communication network when a mobile subscriber of the
second mobile communication network roams to the first
mobile communication network, in a position registration
and call termination connection control at a time of
roaming of a mobile subscriber. (Fig. 10)
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FIG.7
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