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REA STRATI ON METHOD OF MOBI LE STATI ON, RESOURCE CONTROL MESSEPTEMBER 2005
RECORDI NG MEDI UM I N MOBI LE COMMUNI CATI ON SYSTEM BACKGROUND OF THE | NVENTI ON
FI ELD OF THE | NVENTI ON The present invention relates to a nobile

comuni cation system and a |location registration nethod of a nobile
station, a resource control nethod and a recording nedium in the nobile
comuni cation system and nore particularly to a nobile comunication
systemthat provides the nobile station with radio comrunication services
from a basHOBIIA iCOMMUNIGATEON GYIEEMEe| AN NOCATIONt REATISEBATIONt | on

met hod of ayxPddbeopt ROBONEABEATTONNt RESOURCEOGONTROLE MBTHED AND radi 0

channel , and ap£86RHHNEINEBSUM IINAbETEEOEBIMURTRAFA®N Fydt@pe nethods in
t he nDblle comuni cation system DESCR PTI ON OF THE RELATED ART In a

nobi | e commruni cati on systen& a._nobile station comunicates with a base
station via a radi o chBHeKGROWND OF{ THE JIVENTLPN or the systemto nmke

a decision as to which base station nust transmt a signal to the nobile
station when the base station carries out a domnlink transm ssion to the
nobil e station. Thus, 4 N the nobil e station, the
conventional nobile connu |ca sys enles ab I'shes a plurality of

| ocation registration

The present invention relates to a mobile communication
system, and a location registration method of a mobile
station, a resource control method and a recording medium
in the mobile communication system, and more particularly
to a mobile communication system that provides the mobile
station with radio communication services from a base
station via a radio channel, and a location registration
method of a mobile station and a control method of the number
of radio channel, and a recording medium that records
programs of these methods in the mobile communication

system.
DESCRIPTION OF THE RELATED ART

In a mobile communication system, a mobile station
communicates with a base station via a radio channel. Thus,
it is necessary for the system to make a decision as to which
base station must transmit a signal to the mobile station
when the base station carries out a downlink transmission
to the mobile station. Thus, to identify the location of
the mobile station, the conventional mobile communication

system establishes a plurality of location registration



15 SEPTEMBER 2005 areas, and nanages the | ocation registration areas in
which nobile stations are present. This is called | ocati ol SEEEEMBER 2085 .
Here, the location registration area can be an area (cell) covered by a .
singl e base station, or an area consisting of a plurality of cells. In the
| ocation registration nethod of the nobile station in the conventional
mobi | e comuni cati on system “every time the nobile station noves across
the location registration areas, the nobile station updates its
registration under its own initiati-ve (-on the side of the nobile station).
Therefore, even if the nobile station knows its own visiting |location at a
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agent the nobil'e station to conduct the |ocation registration,

and 4 Aﬁée%@lﬂ%b’%@:i@%g{ {aegain\gelé_eﬁa%rec%@aﬂ&roqi, hyr RhOW A0 a

resource rrana_gerrent_ age_nt . e COIT_TYUI’II cation syst em 1 n accordance with
the Jyeseatk iify el %‘_pm&':l&jﬁft? I akqn ganagenent agent for 15
(6]

SEPTEMBER 2005 conducti’ng a new [ocation registration and a registration
In the location registration method of the mobile

station in the conventional mobile communication system,
every time the mobile station moves across the location
registration areas, the mobile station updates its
registration under its oWn initiative (on the side of thg
mobile station). Therefore, even if_the mobile station'
knows its own visiting location at a certain time in the
future, it cannot make the location registration of the

visiting location in advance. As a result, it is difficult

to carry out flexible location registration control.
SUMMARY OF THE INVENTION

An object of the present invention is to implement
flexible and effective location management of a mobile
station.by'providing'ailocation.management agent acting for
the mobile station to conduct the location registration, and
to implement flexible and effective resource control by
providing a resource management agent.

A mobile communication system in accordance with the

present invention includes a location management agent for



update of a nobile station in a prescribed service area, and conprises
schedul e notifying neans for sending noving schedul e infolSSEPTEMBERR005
particular time fromthe nobile station to the |ocation nmanagenent agent
in advance and a |ocation registration database provided in the |ocation
managenent agent for registering the noving schedule information about the
nobile station at the particular tinme such that the noving schedul e

i nformati on has correspondence w th a schedul ed destination |ocation
registration area. \Werein the | ocatiaon managenent agent, referring to the
| ocation registration database, updates the location registration area of
t he nobi tation in th i
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‘management agent for registering the moving schedule
information about the mobile station at the particular time
such that the moving schedule information has correspondence
'with a scheduled destination location registration area.
Wherein the iocation management agent, referring to the
location régistration database, updates the location
registration area of the mobile station in the prescribed
service area at the particular time.
A location registration method of a mobile station in
a mobile communication system in accordance with the present
invention includes a location management agent for
conducting a new location registration and a registration
update of the mobile station in a prescribed service area.
The method comprises a first step of sending moving schedule
information at a particular time from the mobile station to
the location management agent in advance, a second step of
registering, in a location registration database provided
in the location management agent, the moving schedule

information about the mobile station in correspondence with

the particular time and a scheduled destination location



registration area at the particular tinme and a third step of updating the
| ocation registration area of the nobile station in the pl®2SEPTEMBER2005Ce
area at the particular tine by the |ocation nanagenent agent with
referring to the |location registration database. A resource control nethod
in a nobile commnication systemin accordance with the present invention
conducts a new location registration and a registration update of a
nobile station in a prescribed service area. The nmethod conprises a first
step of registering nmoving schedul e- 4 nformati on about the nobile station
in a location registration database of a | ocation nanagenent agent such
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system in accordance with the present invention conducts a
new location registration and a registration update of a
mobile station in a prescribed service area. The method
comprises alfirst step of registering moving schedule
information'about the mobile station in a location
registration database of a location management agent such
that the moving schedule information has correspondence with
moving schedule time, and an original position and a
scheduled destination location registration area of the
mobile station at the time, and a second step of adaptively
controlling the number of the radio channels to be assigned
to the location registration area by a resource management
agent installed in each location registration area in the
prescribed service area in response to a command sent from
the location management agent, in accordance with the moving
schedule information registered in the location
registration database.
A recording medium in accordance with the present

invention records a computer readable program of a location

registration method of a mobile station in a mobile



comuni cation systemincluding a |ocation managenent agent for conducting
a new location registration and a registration update of HRREPFEMISER 2005
station in a prescribed service area. The recordi ng nmedi um causes a
conputer to execute the first step, the second step and the third step in
t he above described | ocation registration nmethod. An alternate recording
medi umin accordance with the present invention records a conputer
readabl e program of a resource control nethod in a nobile conmunication
system conducting.a new | ocation registration and a registration update
of a nobile station in a prescribed service area. The program causes a
conputer to execute the first step_and the second step in the above
descFopEuR ésafrkencsistRMnbpRdaldinge ardigat éommaragesienysagant he

| ocation registration nmethod of a nobile station and the recording nedium
in t ROTIRPNEUHHHDAI atRBW shREahlin afediRhEatAen ak Present
invention can inplenent the flexible and, effective |ocation nanagenent of
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An alternate recording medium in accordance with the
present invention records a computer readable program of a
resource control method in a mobile communication system
conducting .a new location registr@tion and a registration
update of a mobile station in a presc‘:ribed service area. The
program causes a computer to execute the first step énd the
second step in the above described resource control method.
The mobile communication system, the location
registration method of a mobile station and the recording
medium in the mobile communication system in accordance with
the present invention can implement the flexible and
effective location management of the mobile station using
tﬁe location management agent acting for the mobile station
to make the location management. In addition, using the
resource control method and recording medium in the mobile
communication system in accordance with the present
invention makes it possible to predict the geographic
distribution of future traffic by installing the resource
management agent, thereby enabling more flexible and

effective channel assignment.



The above and ot her objects, effects, features and advantages of the
present invention will becone nore apparent fromthe foll ¢%SEBTEMBER 20050n
of enbodi ments thereof taken in conjunction with the acconpanying

drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a diagram show ng a
system configuration of an enbodinent 1 of the |location registration of a
nobile station in accordance with the present invention; Fig. 2 is a table
illustrating a |l ocation registration database in a |ocation managenent
agent; Fig. 3 is a schematic diagramei Flustrating a signal format of
novi ng schedul e information transmtted froma nobile station to a
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dat a gtlge%;ﬁt Fi gt.A7 'S a? owchart i1llustrati n% a %?ov‘é of ragilqo 15 SEPTEMBER
2005 resource control in an enbodinment 2; and Fig. 8 is a diagram show ng a

system configuration of
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram showing a system configuration of
an embodiment 1 of the location registration of a mobile
station in accordance with the present ihvention;

Fig. 2 is a table illustrating a location registratibn
database in a location management agent;

Fig. 3 is a schematic diagram illustrating a signal
format of moving schedule information transmitted from a
mobile station to a location management agent;

Fig. 4 is a flowchart illustrating a flow of the location.
registration control in the embodiment 1;

Fig. 5 is a diagram showing a system configuration of
an embodiment of radio resource control using the moving
schedule information the location registration agent in
accordance with the present invention possesses;

Fig. 6 is a schematic diagram illustrating the moving
schedule information of individual mobile stations the
location management agent has in the location registration
database;

Fig. 7 is a flowchart illustrating a flow of radio



the radi o resource control in the enbodi nent 2. DETAI LED DESCRI PTI ON OF
PREFERRED EMBCDI MENTS The invention will now be descri bed wSRpTrEVMBEOERS! O
t he acconpanying drawi ngs. EMBODIMENT 1 Fig. 1 is a diagram show ng a
system configuration of an enbodinent 1 of the location registration of a
mobile station in a nobile communication systemusing a radio channel in
accordance with the present invention. In Fig. 1, reference nunerals #0,

#1, #N each designate a location registration area, the reference synbo
MS#1 designates a nobile station, and t.he reference nuneral 10 designates
a |l ocation managenent agent. Each location registration area nmay conprise
a plurality of base stations, or_a single base station. For the sinplicity

of eXBISREFEn, COBRLP bnéngHh | MR 1BRNG Zho®®d n Fig. 1. The Iocation
managenent agent 10 conprises a | ocatjon registration database 20 as_ shown
in Fig. 2Fighd $héSdAufliARTRAR Showing 2 FYiHeReFROId 9uradriPBdofut
with | ooking.up the | ocation registration database 20, I n the present
ootk A0i0 | SOSeutien GRRTERL b FDE SHPPERTEBY Vi 11 ng the

| ocation registration area #1 at 15 SEPTEMBER 2005 the present tine is
schedul ed to nove into the location registration area #N at a future tine

location MRAQGRD RIS <13 RN oOF PRERREIHE, ko BRITES T &0

The invention will now be described with reference to
the accompanying drawings.
EMBODIMENT 1

Fig. 1 is a diagram showing a system configuration of
an embodiment 1 of the location registration of a mobile
station in a mobile communication system using a radio
channel in accordance with the present invention.

In Fig. 1, reference numerals #0, #1, -, #N each
designate a location registration area, the reference symbol
MS#1 designates a mobile station, and the reference numeral
10 designates a location management agent. Each location
registration area may comprise a plurality of base stations,
or a single base station. For the simplicity of explanation,
only one mobile station is shown in Fig. 1. The location
management agent 10 comprises a location registration
database 20 as shown in Fig. 2, and the downlink data routing
in the network is carried out with looking up the location
registration database 20.

In the present embodiment, it is assumed that the mobile

station MS#1 visiting the location registration area #1 at



3, thereby notifying the | ocation nmanagenment agent 10 of the schedul ed
destination. The |ocation managenent agent 10, which can B&SERPEMBER 2005 n
the formof software, has a function of naking a decision fromthe

recei ved noving schedule information as to which one of the |ocation

regi stration areas #0, #1, #N corresponds to the schedul ed destination. As
shown in Fig. 3, the noving schedule information of the present enbodi nent
i ncludes the location registration agent address 31, the nobile station
address 32, a location registratiangcammand 33, and a noving tinme 34 to a
new |ocation registration area, and a destination address 35 at the tine.
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T, tRerRyu 1Bl e 5RE ndEYonCCaldRB N S8 Wanagement agent 10,
which can be impleménted in the form of software, has a
function of making a decision from the received moving
schedule information as to which one of the location
registration areas #0, #1, ', #N corresponds to the
scheduled destination. |

As shown in Fig. 3, the moving schedule information of
the present embodiment includes the location registrafion
agent address 31, the mobile station address 32, a location
registration command 33, and a moving time 34 to a new
location registration area, and a destination address 35 at
the time. In this format, the scheduled destination of the
mobile station MS#1 can also be represented by using a
telephone number or information about its latitude and
longitude instead of the destination address 35.

According to the moving schedule information with the
foregoing format, which is received from the mobile station
MS#1, the location management agent 10 sets the moving
schedule flag 23 in the location registration database 20
(Fig. 2), and makes an additional registration of a moving

time 24 and a destination registration area 25. Then, it



Fig. 4 shows a flow of the location registration control in the present
enbodi nent when the nobile station Ms#1 noves fromthe vi SkiSEPIEMEER b60s
the location registration area Ms#N according to the schedul ed. The
control enables the | ocation nmanagenent agent 10, which carries out the

| ocati on managenent in place of the nobile station, to conduct the
registration in the location registration database before the novenent of
the nobile station, and to update the |l ocation registration database at
the scheduled tinme. Thus, it can inpjement flexible and effective |ocation
managenent of the nobile station. Although the |ocation registration is
made only at the time future T in the foregoing exanple, the present

i nvertp@ateiss the liagakdomn Fegimhrakams databaseec2folitl etBeatt bne
travel s b¥ a vehicle whose noving pattern is known in advance, and passes
throdgh alpl @therywerrdscatlitonr f¥dgiiste at toe koead igni regd sk ratekont t he
final destination, such control is possible that nakes the |ocation
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control as illustrated.in Fig. 4 by (N+1) tines, where Nis the nunber of
t he IRRWtlOFIEEPS r%@géﬁta?%gé-%ssed by, can irrpl enent the flexi bl e and
effective | ocati on managenent of_ the nobile 15 SEPTEMBER 2005 -
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software so that the schedu mnagenen sof t
the present embo 1me en the mogfie station MS#1 moves

from the visiting area to the location registration area MS#N
according to the scheduled. The control enables the
locatioh management agent 10, which carries out the location
management in place of the mobiJ:_'e station, to conduct the
registration in the location registration database before
the movement of the mobile station, and to update the location
registration database at the scheduled time. Thus, it can
implement flexible and effective location management of the
mobile station.

Although the location registration is made only at the
time future Tbin the forégoing example, the present invention
is not limited to it. For example, when the mobile station
travels by a vehicle whose moving pattern is known in advance,
and passes through a plurality of location registration
areas until it arrives at the final destination, such control
is possible that makes the location registration in the
course of the movement. 1In this case, repeating the control
as illustrated in Fig. 4 by (N+1) times, where N is the number
of the location registration areas passed by, can implement

the flexible and effective location management of the mobile



can automatically transmt the noving schedule information about the
nobil e station to the |ocation managenent agent 10 to notid SEPTEMBER 05
schedul ed destination. EMBODI MENT 2 Fig. 5 is a diagram showi ng a system
configuration of an enbodinent 2 of the radio resource control using the
noving schedul e information possessed by the |ocation registration agent
in the nobile conmunication systemin accordance with the present
invention. In the present enbodinment, it is assuned that each |ocation
registration area controls the nunbgr of the radio channels, and has a

resource managenent agent (RVMA). Fig. 5 shows the nunber of nobile
stations and the nunber of radio channels (tine slots, frequencies, codes
etc. ptiatione location registration areas #0, #1, #N at the tine T. In
Fig. 5 the reference synbols M#1, - , NS#6, MS3#N, MS3#N+1 and NMS3#N+2
each desi §natiddenkstil e, sthel mebhhe sRASOIN RANSCOMIRIASEOR Ghedule
designate a resource nanagenent agent. In the present enbodinent, it is
assumagagemendns adhtwagie gor the thessghedule nagiagenenst sahtwagsat i on
registration area for the sinplicity of explanation. Fig. 6 is a schematic
di agFam iautemnpidil eglie tian agits HemRBER Pcoshedl e sthé@yrmation

i nformation about the individual nobile stations the |ocation managenent
agen@bgp%aghpnmqklﬂ&xﬁt%ﬁlon to the location management agent

10 to notify it of the scheduled destination.
EMBODIMENT 2

Fig. 5 is a diagram showing a system configuration of
an embodiment 2 of the radio resource control using the moving
schedule information possessed by the location registraj;ion
agent in the mobile communication system in accordance Qith
the present invention. In the present embodiment, it is
assumed that each location registration area controls the
number of the radio channels, and has a resource management
agent (RMA).

Fig. 5 shows the number of mobile stations and the number
of radio channels (time slots, frequencies, codes etc.) in
the location registration areas #0, #1, -, #N at the time
T. In Fig. 5, the reference symbols MS#1, ---, MS#6, MS3#N,
MS3#N+1 and MS3#N+2 each designate a mobile station; and
RMA50,, RMAS0,, ', RMA 504, each designate a resource
management agent. In the present embodiment, it is assumed
that one channel per mobile station is assigned to each
location registration area for the simplicity of
explanation.

Fig. 6 is a schematic diagram illustrating the moving



regi stration database. The noving schedule information as illustrated in
Fig. 6 indicates that the nobile station MS#2 is schedul egs §epTBRVRBER 3008
the location registration area #0 to #1, and the nobile station Ms#3N IS
schedul ed to nove fromthe location registration area #3N to #1 within a
predeterm ned tine period Tw ndow after a radi o channel assignnment update
period Tch has el apsed fromthe tine T. where Twindow is greater than zero
and equal to or less than Tch. According to the noving schedul e
information, the Iocation managenenf,agent 10 carries out the location
registration control as illustrating in Fig. 7, which establishes the
nunber of the nobile stations and the nunber of channels as shown in Fig.
8 at stdieeduie T nfdcmatieon, about IdsunicndiNdtduasd madblehsraet somssi gned
to the location registration areas #0, #1, , #N are determined by the
nunbé&heflobea tnobnl manageaenthagent i6hdwas ednt chée lgeation n t he

| ocation registration areas #0, #1, , #Nfromthe time T + Tch to the tine
T + Tegistwmatdbon idatabesealance with the noving schedule information. In
t he present enbodi ment, the individual |ocation registration areas #0, #1,
#N are eafheoyhad isnkedudimimformatiparascildustrated g Fig. I n
Fig. 7, according to the noving schedule of the individual nobile 15
SEPTEMBER ptes Thatsithe mbagﬁ fi§ athion i Me# gei posicBidiabads OOV t i me

T +
from the location registration area #0 to #1, and the mobile

station MS#3N is scheduled to move from the location
registration area #3N to #1 within a predetermined time
period Twindow after a radio channel assignment update
period Tch has elapsed from the time T, where Twindow is
greater than zero and equal to 6r less than Tch.

According to the moving schedule information, the
location management agent 10 carries out the location
registration control as illustrating in Fig. 7, which
establishes the number of the mobile stations and the number
of channels as shown in Fig. 8 at the time T + Tch.

Here, it is assumed that the radio channels assigned to
the location registration areas #0, #1, -, #N are determined
by the number of the mobile stations that are scheduled to
be present in the location registration areas #0, #1, -,
#N from the time T + Tch to the time T + Tch + Twindow, in
accordance with the moving schedule information.

In the present embodiment, the individual location
registration areas #0, #1, ***, #N are each assigned three
channels at a particular time T (Fig. 5). In Fig. 7,

according to the moving schedule of the individual mobile



Tch as illustrated in Fig. 6, the |ocation nmanagenent agent 10 nmakes a
decision as to an increase or decrease in the nunber of ciIESEFETEMBER!2005
| ocation registration areas #0, #1, #N at the tine (T + Tch) , calcul ates
t he nunber of the radio channels in the individual |ocation registration
areas #0, #1, #N, and sends a command of the increase or decrease to the
correspondi ng resource nmanagenent agent (RMA). The i ndividual resource
managenent agents increase or decrease the nunber of channels in
accordance with the command. As a resplt, the nunber of channels of the

| ocation registration area #0 at the tine (T + Tch) is reduced by one
fromthree to two, the nunber of channels of the Iocation registration

ar easERbioRssduringedhy baag rpariodkclvéndew, faem thaendiee B +
channel s of the |location registration area #1 at the time (T + Tch) is

i ncrégbe@soy klwstamtedr éa Fig{i&e . the dosatbea mnagened hragept
enbodi ment can inplenment the channel assignnment of the individual |ocation
regi 5Prmakes areasiminny @ RANGEeIsR OFlsrT adee R deRupbethe
mobil e stations by using the noving schedule information possessed by the
| oca® foshaynelsatiBnt hgediocabivm arepisNBcdE e a¥eps i otid .t hdt, t he
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prOgéggéggfgplﬁw?ﬁg2gggibfgual location registration areas #0,
#1, -, #N, and sends a command of the increase or decrease
to the corresponding resource management agent (RMA). The
individual resource management agents increase or decrease
the numbgr of channels in accordance with the command.

As a.result, the number of channels of the location
registration area #0 at the time (T + Tch) is reduced by one
from three to two, the number of channels of the location
registration area #N is also reduced by one from three to
two, and the number of channels of the location registration
area #1 at the time (T + Tch) is increased by two from three
to five.

As described above, the present embodiment can implement
the channel assignment of the individual location
registration areas flexibly and effectively before the
movement of the mobile stations by using the moving schedule
information possessed by the location registration agent.
DEVELOPED EMBODIMENT

It is obvious that the object of the present invention
can be accomplished by providing a system or apparatus with

a recording medium (storing medium) that records a program



code of software for inplenmenting the functions of the foregoing

enbodi nents, and by readi ng and executing the program codgs StIPrEMBER 2008
recordi ng medi um by a conputer (or CPU or MPU) of the system or apparatus.
In this case, the programcode itself read fromthe recordi ng nedi um can

i npl enent the functions of the foregoi ng enbodi nents, and hence the
recordi ng nmedi umrecording the programcode constitutes the present
invention. As for the recording nediumfor recording the program code and
vari abl e data such as tables, such dia as a floppy disk, hard disk,
optical disk, magneto-optical disk, and nonvolatile nmenory card are
avai l abl e. The present invention has been described in detail with respect
to pceofide refl sabtvame sfozndmplemeanhbngbe gpfiuanet ipngn ofe fheegoi ng
to those skilled in the art that changes and nodifications nmay be nade

wi t hfwregping rembpdinedts nvandi Ay i Feadingoanst expeuitingndthe is the
intention, therefore, in the appended clains to cover all such changes
and pafigramt code astogedwinhithe heecardipigr imediumdy i avemmpytens
SEPTEMBER 2005 14 WHAT IS CLAIMED IS: 1. A nobile communication system
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registration and a registration update of a nobile station in a prescribed
servitée program code itself read from the recording medium can

implement the functions of the foregoing embodiments, and
hence the recording medium recording the program code
constitutes the present invention. As for the recording
medium for recording the program code and variable data such
as tables, such media as a‘flogpy disk, hard disk, optical
disk, magneto-optical disk, and nonvolatile memory card are
available.

The present invention has been described in detail with
respect to preferred embodiments, and it will now be apparent
from the foregoing to those skilled in the art that changes
and modifications may be made without departing from the
invention in its broader aspects, and it is the intention,
therefore, in the appended claims to cover all such changes
and modifications as fall within the true spirit of the

invention.



area, the system conprising: schedule notifying neans for sending a noving
schedule information of said nobile station at a particul as SEPFEMBER 2005
advance fromsaid nobile station to said | ocation nmanagenent agent, and a
| ocation registration database provided in said | ocati on nmanagenent agent
for registering said noving schedule_in{gppation about said nobile station
in said prescribed service area which Tnformation includes said particul ar

tinme %ﬂgyﬁ.fggéggtﬁg?df tination |ocation registration area at said
particurar t7ng, efn"said |ocation mnagenent agent is arranged to
update a location registration area of said nobile station in said
prescribed service area at said particular tine with reference to said

| ocation registration database,a neaN&l Rohdivth il QERLd P YLEStirAll@ing a
dat abase is arranged to register said . nobile schedul e information about
sai d. hobalkeostreanagemant szt [fecatpoducednst aaiewl carada damregiid tpregson bed
service_area .includes a resource nanagenent agent for nanagi ng.a nunber of
Tts PB ERARTOIA Lo A PSR PESHMARL I AGHER LRGAMT S e GET G e

adaptiyehy ¢ABt 59k tlhe JYHPIasi¢fg radi o channel s to be assigned to said
| ocation registration area in said prescribed service area in response to

a conmand sehedilenmnediid Yiogamesn sreivag esend iageat mpyingceohdduwde with said
e information_r ered in .said Ioca&ion regi stration

(ot abSaESBRELRe RepERaa, B TP SEPGA o8, Bfeh RETCAAIMET fTE drdyahee
wher ef fomakdiacheduhe RelEtunG JTeadlss | 16 HEESn SRBREYEReIRNAGERE , MTR3FS 15
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a location registration database provided in said location
management agent for registering said moving schedule information
about said mobile station in said prescribed service area which
information includes said particular time and a scheduled destination .
location registration area at said particular time, wherein said
location management agent is arranged toupdate a locationregistration
area of said mobile station in said prescribed service area at said
particular timewithreference tosaid locationregistration database,
wherein
said location registration database is arranged to register said
mobile schedule information about said mobile station, and
each location registration area in said prescribed service area
iﬁcludes a resource hanagement agent for managing a number of its
radio channels, and said resource management agent is arranged to
adaptively control the number of radio channels to be assigned to
said location registration area in said prescribed service area in
response to a command sent from said location management agent in

accordance with said moving schedule information registered in said

location registration database.

2. The mobile communication system as claimed in claim
1, wherein

said schedule notifying means includes schedule managing means



- 15 installed in said nobile station, and said schedul e nmanagi ng neans

notifies said |ocation management agent of the moving sche l%%gﬁﬂahbin

automatically. 3. Alocation registration nethod of a nobi
nobi | e conmuni cati on systemincluding a | ocati on nanagenent agent for
conducting a new |l ocation registration and a registration update of the
nobil e station in a prescribed service 1area, said |ocation registration
nmet hod of a nobile station in a nobile conmmunication system conprising: a
first istepabliedendi ngid mobiAg sthédone iemfdorsmEld erhefdis dnanapine Beatson
at a part| ul ar tlge in advance from sajd nobile st tion to sad éoiation
g Py

managetfnt 5H§%nﬁal 8EGTd Ot S HITRYT 5t 29FRG: Ofnt q(ﬂﬂﬁ%?ﬁl?%@ Qtion

databay%ofmgﬁgggdahgo%ygidé¥¥g|on managenent agent, said nmoving schedul e
i nformati on about said nobile station in said prescribed service area

whi ch information includes said particular tinme and a schedul ed
destination location registration area at said particular tinme; a third
step of updating a location registration area of said nobile station in
said prescribed service area at said particular tinme by said |ocation
managenent agent with reference to said |ocation registration database,
wherein said |location registration database is arranged to register said
nobi | e schedul e i nformati on about said nobile station, and each | ocation
registration area in said prescribed service area includes.-a resource
managenent agent for managi ng a-nunbex of its radio channels, and said
resourte managenent agent is arrfapge@dttion registration method of a mobile

station in a mobile communication system including a location
management agent for conducting a new location registration and a
registration update of the mobile station in a prescribed service
area, said locationregistration method of amobile station in amobile
communication system comprising:

a first step of sending a moving schedule information of said
mobile station at a particular time in advance £from said mobile station
to said location management agent;

asecond step of registering, in a location registration database
provicded in said location management agent, said moving schedule
information about said mobile station in said prescribed service area
which information includes said particulér time and a scheduled
destinetion location registration area at said particular time;

a third step of updating a location registration area of said
mobile station in said ﬁrescribed service area at said particular
timetnzsaidlocationn@nagementagenfwithreferenceTx)saidlocation
registration database, wherein

saild location registration database is arranged to register said
mobile schedule information about said mobile station, and

each location iegistration area in said prescribed service area
includes.-a .resource management agent for managing a_number of its
radio channels, and said resource management agent is arranged to
adaptively control the number of radic channels to be assigned to

said loceation registration area in said prescribed service area in



adaptively control the nunber of radio channels to be assigned to said

| ocation registration area in said prescribed service area]kggiﬁgﬁﬁﬁéggﬁﬁﬁ
2005 - 16 response to a conmand sent from said | ocation manage {

in accordance with said noving schedule information registered in said

| ocation registration database. 4. The location registration nethod of a
nobile station in a nobile conmunicati ba systemas clained in claim 3,

wherein the first step notifies said |ocation managenent agent of the
noVi n&%&?_é’cﬁﬂ et n"fo‘F?r’ﬁ’t"?Bﬁ é&f)&rrétrl%lSi%ﬁdoyl%%%é%lﬁﬂemﬁﬁﬁgﬁﬂﬁj‘_%@&%nt in

| nstableedhddh Sal 4 B0IdE SLANATY ndadReALAI g IRMNRILL0r0LRE 2y said
conputer ‘readable programof a 1ocation registration nmethod of a nobile

st at i adatirmbd d £stpamlBhCcdkitemasyest em i ncl udi ng a | ocati on managenent
agent for conducting a new |location registration and a registration update
of the nobile station in a prescribed service area, said program causes a

conputer to execute: first step of sendi a noyjnq sg¢hedul e, | nformation
of Safd mobi l e stati DRCatoG® paPLi otfLr Ut PhEOPHBHVAHCE" 1T G RA @ Tobi 1%
statiqn 4%&%&!@&%&99&3%&6@3@&&9% I ﬁﬁ&&nﬁla%ﬁgiﬂ{ 7 eghRharing,
in a location registration database provided in sald |ocation nmanagenent
agent, sai dhr\Aings s cdreeh | o ti Aif es maé i dnlabeutiosamdnzgenen tstaageon o Sa d
prescri bed service _area_which informatign includes saidégarticu[ar time

and a"SYHERLFEGe W& L REPFBR HEaePoATREgCet At PEnS Greduat AP a9 pas (I Sar
tinme; sadddnd step 9f:4pgabing a+HLGa)j on registration area of said

5.A . 2 recording medium recording a computer
readableprogranofzalocationregisfrationnmthodofeamobilestation
in amobile communication system including a location management agent
foxr conducting a new location registration and a registration update
of the mobile station in a prescribed service area,

said program causes a.computer to execute:

a first step of sendiﬁg a moving schedule information of said
mobile station at a particular time in advance from said mobile station
to said location management agent;

a second step of registering, in a location registration database
provided in said location management agent, said moving schedule
information about said mobile station in said prescribed service areaz
which information includes said particular time and a scheduled
destination location registration area at said particular time;

& third step of updating a location registration area of said
mobile station in said prescribed service area at said particular
time by said location management agent with reference to said location
registration database, wherein

said location registration database is arranged to register said
mobile schedule information about said mobile station, and

each location registration area in said prescribed service area



nobile station in said prescribed service area at said particular tinme by
sai d | ocation nmanagenent agent with reference to said | ocat,

regi stration database, wherein said |ocation registration gﬁggggnggkzmﬁ
arranged to register said npobile schedule information about said nobile
station, and each location registration area in said prescribed service
area 15 SEPTEMBER 2005 - 17 includes-alfesource managenent agent for
managi ng a nunber of its radio channels, and said resource nmanagenent
agent 13canfgrged Mes owtaptised geront r ofenhefpuntan agfinadi onenbAnePE f6She
assignggdgg ,§aid Iocaquﬂﬁ%gggstratLon ar ea inwsq%d Qgsgripedrsgrviﬁeto
area in°r8sSBASE TS -a FhmEht: sent O P o LaPE9FBEAN &F Hhhayenehf <388kt tFn
accor dangee tWkh vsaldh iyl nthschefvde bnf opERbI @RaneEG1S ef®thd Nasained to

| ocation registration database. 6. The recording nediumas clainmed in claim
5, whefeid lohetfionstegisy reft isai ddywaogramaict ifiescsbeld| peavicn area in
managenent a%en of the nnwiqg schedul e ingﬁ%nation autonatical{y bg £ 4
scheduf 8°PRERG Ty AT HE 13T bd™ T A" sBF 4O ndBFPS T8 al g gement "agent in

accordance with said moving schedule information registered in said

location registration database.

6. The recording medium as claimed in claim 5, wherein
the first step of said programnotifies said location management
agent of the moving schedule information automatically by schedule

managing means installed in said mobile station.





