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Japanese Patent Application No.11-375799 filed Decenber 28, 1999, in the
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reference. 1. Field of the Invention 15 The present invention generally
relates to location managi ng methods for nenaging |ocations of nobile
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to each nobile BASKGROPYND (QFPTH’FI"I;NVMN on this | oca{ji on i nformati zﬁd

In other words, the |ocatTaRsi Bb@niRidiosuchanms| ahat éeroefit of a
10 Japanese Patent Application No.11-375799 filed
December 28, 1999, in the Japanese Patent Office,
the disclosure of which is hereby incorporated by

reference.
1. Field of the Invention

15 The present invention generally relates to
location managing methods for managing locations of
mobile stations in mobile wireless packet
communication systems and mobile wireless packet
communication systems, and more particularly to a

20 location managing method which hierarchically
manages located cell information and registered
location information of mobile stations in a mobile
wireless packet communication system, and to a
mobile wireless packet communication system which

25 employs such a location managing method.

2. Description of the Related Art
In conventional mobile wireless packet

communication systems, a home location register
(HLR) manages location information which indicates a

30 cell of a base station in which each of mobile
stations are located, and a route for a packet
addressed to each mobile station is determined based
on this location information. In other words, the
location information such as located cell

35 information of the mobile stations is centrally
managed by the HLR.

However, in such wireless packet



35 information of the nobile stations is centrally nmanaged by the HLR
However, in such wrel ess packet 3 0 DEC 2004 -2 conmuni cation s steZ . the
routes of the packets addressed to and sent to the nobile sta&ﬁéﬁ% @e
searched for each of the users (transmtting destinations). For this
reason, when the location 5 information is,centrally nanaged by the HLR as
descri bed above, the |oad on the HLR when searching the routes increases
as the nunmber of users increases and the traffic increases In addition,
when the location information 10.is up L Bg hangoyvecket st he
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wi thin the sane peer group, then the peer group | eader 3 0 DEC 2004 -2A
switch does not send a registration update data to the 15 associ ated
network. Therefore, registration updates are only initiated mhequiﬂﬁ; ile
station noves between peer groups. WO 97/31500 Al proposes a pl g@ of
directory nodes that maintain a configurable pointer structure for
tracking the location of a nobile stat?#n 15 within a nobile network. Data
nodes are defined which conpxise at | east one base station and/or at | east
one Mobile Switching Centex (MSC) of.a nobile tel ephone network covering
a particular area of a Universal Mbile Tel ephone System (UMIS). The data
nodes may i ncPWde @ 2P+oneClotanfoA Registar tEEDR)urdat &/ids tortd ot i on
Regi ster (VLR) for each nobile subscriber in the system The VLR contains
current data B&S KAAT $HLREEY_Ekscr FBEFELRISi t ireg WMt Ui atheupBa be noaes  As
a nobil e subscriber, roans within the geographic area covered by a
plurality 25 8PidatdHobRseci Yhan| FheefrSidr RtERilPT MOsAstlehiveen i ndi cat e
its location in the data node in which it is currently located. As

regi strati on Pakés F B during roaning, the system updates the
information itens in the pointer structure so that |ocation pointers are 5
avai l able to |l ocate the actual Id@%lﬁ%ﬂilﬁbonmbiLgtog&uh§§réb@gﬁrmgib%noghe
system information itens in the hierarchical pointer structure will also
be reconfigur §drFPNDERI098 2Bt StWVARY i6F aT o ANVENEKIN: Assoreéngl y, it
is a general object of the present invention to provide a novel and useful
| ocat i on managithg’ CirEthote ¥ ok TAEkAGONghe Hocattiionm off s modhd ke sstast Donin a
nobi | e wirel ess . packet co ni cati on_syste a nobile wireless packet
ConnuniCgﬁﬁonw§£§%ﬂniuwp$gy% network.y Daqg nodes are defined £%ich

comprise at least one base station and/or =t least one
Mobile Switching Center (MSC) of a mobile telephone
network covering a particuler area of a Universsl Mobile
Telephcne System (UMTS). The datz nodes may include &
20 Home Location Register (HLR) and Visitor Location

Register {VLR) for each mobile subscriber in the system.
The VLR contains current data for each mobile subscriber
visiting within the data node. As a mobile subscriber
roams within the geographic zreaz covered by a plurality

25 cf data nodes, it will register within the systemzto

indicate its location in the data node in which it is
currently lccated. As registration tzkes place during
roaming, the system updates the information items in the
pointexr structure so that location pointers are

5 available to locate the actual location of mobile
subscribers within the system., Information items in the

hierarchical pointer structure will also be reconfigured.



communi cation node for said nobile wrel ess packet comunication system
in which the problens described above are elimnated. Mre particularly, a
first object of the present invention is to provide a |ocation managi ng
met hod for managing a |location of a nobile station in a nmobile wreless
packet communication system which can reduce a processing | oad0vilténl004
searching routes of nobile stations and updating |ocation information.
Further, a second object of the present 3 0 DEC 2004 -3 5 invention is to
provi de a nobile wrel ess packet comrunication systemwhich is applied

wi th the above described | ocation managi ng nethod for managi ng the

| ocation of the nobile station. Still another object of the present

inventionéﬁ&&éﬁfﬂ&gifﬁhaiﬁggﬁikgﬁ managi ng net hod for managing a | ocation
of a nobil i i rel ess packet communication systemin
whi ch each of comruni cati on nodes down to base stations 10 have a
hi erarchical structure, wherein a route from_a connuEicghion node

uc

d
posi ti onedaordinghest tayets of tHEPRTRtarchitar sP Fe P5e§°Bhse
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| ocati on iWtornatTon 0 e nobi station, by being distributed to the
communi catrhedhodioder| eeatertimi 4hechbghest dfayar mobiflke sthtarcar chi cal
structure and to each of conmunication naodes in the route to thgi?ase

station. IR ng'1EDLeHF s BITRY oF IRNEGISTF Yt hGF S nafag"RG*tHe 20
| ocat i on Qﬁi%é‘feét‘)?bi | gagkati oneophemildae sePi | &y sl i OnaA@vestbo agot her
er as

cell of anot e “station, only comunication nodes in a differing
route portdambet weebothe nodet e far t heabdsemekdtlieon wireless packet

communication system, in which the problems described

above are eliminated.

More particularly, a first object of the present
invention is to provide a location managing method for
managing a location of a mobile station in a mobile
wireless packet communication system, which can reduce a
processing load when searching routes of mobile stations

and updating location information.

Further, a second object of the present



of the cell in which the nobile station was |ocated 25 before the nove and
the route to the other base station of the other cell to which the nobile
station noves need to nodify route rmanagenent with respect to the nobile
station, because the route fromthe comuni cation node positi opgdtdtiibhe
30 highest |ayer of the hierarchical structure to the base station of the
cell in which the nobile station is locatéd is managed as the | ocation
information of the nobile station by being distributed to the
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managenent , ocation nanagin managi ng the | ocation of
the 5 nobil e sthocomloéia@f othe heobdrrusitédti®h nodes may nmnage a portion

of the routg fromthe comg%ﬁfgtbﬁathggd%ﬁggﬁﬁ|@ﬁedhgtﬂﬁysdnghest | ayer
of the hierarchical structure to the base statjon of the. cell +$ L yhich

the nobile statiBHePE B kedtoi RTRH A6 Peshrfiiehe® WAPASRS %
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each of the co n no conmuni ¢ati on node
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nmet hod for managing the |ocation of the nobile,statio th ute
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of the hierarchical structure to a base station of a
cell in which the mobile station is located, is
managed as location information of the mobile

15 station, by being distributed to the communication
node located at the highest layer of the
hierarchical structure and to each of communication
nodes in the route to the base station. According
to this location managing method for managing the

20 location of the mobile station, when the mobile
station moves to another cell of another base
station, only communication nodes in a differing
route portion between the route to the base station
of the cell in which the mobile station was located

25 before the move and the route to the other base
station of the other cell to which the mobile
station moves need to modify route management with
respect to the mobile station, because the route
from the communication node positioned at the

30 highest layer of the hierarchical structure to the
base station of the cell in which the mobile station
is located is managed as the location information of
the mobile station by being distributed to the
communication node located at the highest layer of

35 the hierarchical structure and to each of
communication nodes in the route to the base station.

Therefore, the first object described above is



positioned in the imediately | ower |layer is nanaged by each conmuni cation
node. In order to carry out the route managenent at each of the

-communi cati on nodes when the nobile 25 station noves between celjgﬂ tq he
| ocati on managi ng nmet hod for managing the |ocation of the nobile tg ig :
when the nobile station noves to an other cell of an other base station,

of each of communi cation nodes positionedgin |ayers higher than 30 that of
the other base station of the other cell, a comunication node which does
not manage a portion of a route to the other base station of the other

cell may newly gmesgefihe portion of the route in correspondence wth the

nobil e station. According_35 tao.this locati.on nmanagi managi ng
the location of the nobi F&O& étl}%rﬁ?ob?%egcf,hv&fe% hogé rﬁ%ﬁﬁ%ﬁﬁ%&i%m nodes
positioned in |mpyetschighenitstan B0t OFnafagenerithatinf thee lodadridmse
station of the other.cell t 0, | L.on d | o] manage
the portion of"3H29tBHt gléa:&qﬁegooﬁﬁghggég%sttg% (;eln(_y\%]g??ﬂe%o%t hqﬂére cell
new y managgs timebpbet svatdfont.hedchoafeths commypbpabhed WAdes HeaYobil e

station. In thys,gase, B QU et BN 3QEFRNtE sin CAKE T @dmAkinidat 168
communi cati on node i ch™al ready manages the portion of the route to the
ot her base statho@eoposétipaest ey BRE| highestger@¥er nPhi He t he

communi cation W{afhienicall hethecpbrenteanag npdetdodtion amnageng the
| ocati on of the nobil

my make Che | FGhh i BRASIRE TEPLRE SRR Rt ShCPLaR e 5 pi ural ity
of base st ati onsoundepondeined witlh theedebdls retdatdamani cati on node, and
when t he From the point of view of providing a
simpler management, in the location managing method
for managing the location of the mobile station,
each of the communication nodes may manage a
15 communication node positioned in an immediately
lower layer and the mobile station in correspondence
with each other. According to this location
managing method for managing the location of the
mobile station, only the route portion between each
20 communication node and the communication node
positioned in the immediately lower layer is managed
by each communication node.
In order to carry out the route management
at each of the communication nodes when the mobile
25 station moves between cells, in the location
managing method for managing the location of the
mobile station, when the mobile station moves to an
other cell of an other base station, of each of
communication nodes positioned in layers higher than
30 that of the other base station of the other cell, a
communication node which does not manage a portion
of a route to the other base station of the other
cell may newly manage the portion of the route in
correspondence with the mobile station. According
35 to this location managing method for managing the
location of the mobile station, of each of the
communication nodes positioned in layers higher than



nobile station in a reception waiting state noves between cells of the
plurality of base stations, managing contents need not be nodified in each
of 20 communi cation nodes positioned in layers higher than that 3@f0aEChg
base station of the cell to which the nobile station noves. According to
this |l ocation managi ng nethod for managi n% the location of the nobile

g

station, when the nobile station noves ano®g 25 the plurality of base
stations which make the paging the nanagenent contents at each of the

comruni cation nodes are not nodifjed even when the, rout th
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mobile wireless communication system may make the
paging with respect to the mobile station from a

15 plurality of base stations under control of a
predetermined communication node, and when the
mobile station in a reception waiting state moves
between cells of the plurality of base stations,
managing contents need not be modified in each of

20 communication nodes positioned in layers higher than
that of the base station of the cell to which the
mobile station moves. According to this location
managing method for managing the location of the
mobile station, when the mobile station moves among

25 the plurality of base stations which make the paging,
the management contents at each of the communication
nodes are not modified even when the route of the
communication nodes changes due to the move. For
this reason, no communication is made among each of

30 the communication nodes due to the modification of
the management contents. In this case,‘when the
paging is made with respect to the mobile station,
it is sufficient to modify the management in each of
the communication nodes position in the layers

35 higher than that of the base station which actually
communicates with the mobile station, for example.

A further object of the present invention



hi ghest layer to the base station depending on the 15 route which is

di stributedly managed, so as to transfer the packet fromthe base station
to the nobile station by a wireless comunication. According e
nobi | e wirel ess packet comunication systemof the present inviﬁ#ﬁgﬂmmt
i's 20 possible to achieve the second object described above. In the nobile
wirel ess packet communication system eact®of the comunication nodes may
be provided with a routing table which 25 nanages a portion of the route

fromthe conmmunication node positigoned at t hi ghest I
hi er ar chi cal st%ﬁcﬁ@r@qQY%%%pﬁaQQ &t Yot ég?h a% e %#ﬁﬂm % %Egoﬁnblle

ﬁ;gf : gn IS : ocak 9@t e Wit é EApeadanog Widnimimecabbbhe notdes ot 30bRset he
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each of the co conmuni cati on node positioned
in an |nnedlatehycohmun1¢ayeonanddEhQQﬂﬂﬁiQm%@a@toﬁ h#gﬂﬁ$%sbéﬁé€nce 35

W th each other Fyr
£ % L eggyﬁ reLess cation
system vvhen the m)b "g%)%%]lrghgﬁoges (TI&D%\&C g%o% bﬁ%ﬁ()eétnagtgﬁgrafeﬁ of

an ot her base snaﬂdodn(ﬁhbﬁbha BPbddmAl 2t PBnt RodlS tiodhed in |ayers

hi gher  than thglnQf édwagti]s&alaa%el Stritd@ila ©f oh hefotther maeile a
communi cati on node ﬁ% rOV|d

manage a portloﬁﬁﬁt%PnroBYe F&nﬁh(iﬁﬁﬁib%ﬁgdrg ;#?%hkﬁﬁ&ﬁﬁﬁfggﬁér%§ZIPOt
may update the nedd Mpcabkd at ahe himwwyt nhargs ofhdlportion of the
route in caryespondence yLh the,Jmhid €54 akbOBach of communication
nodes in the route to the base station, and a packet
addressed to the mobile station is successively
transferred from the communication node in the
highest layer to the base station depending on the
15 route which is distributedly managed, so as to
transfer the packet from the base station to the
mobile station by a wireless communication.
According to the mobile wireless packet
communication system of the present invention, it is
20 possible to achieve the second object described
above.

In the mobile wireless packet
communication system, each of the communication
nodes may be provided with a routing table which

25 manages a portion of the route from the
communication node positioned at the highest layer
of the hierarchical structure to the base station of
the cell in which the mobile station is located, in
correspondence with the mobile station.

30 In the mobile wireless packet
communication system, the routing table provided in
each of the communication nodes may manage a
communication node positioned in an immediately
lower layer and the mobile station in correspondence

35 with each other.

Furthermore, in the mobile wireless packet
communication system, when the mobile station moves



10 In the nobile wirel ess packet comrunication system a plurality of base
stations under control of a predeterm ned comuni cation node may nake the
paging wWith respect to the mobile station, and when the nobil ed8tHLi B i n
a reception 15 waiting state noves between cells of the plurality of base
stations, the routing table need not be wupdated in each of communication
nodes positioned in |ayers higher than thdat of the base station of the
cell to which the nobile station noves. 20 In order to prevent the packet

addressed to the nobile station which assunes a lcatio efrom
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nmoves to anot hezekdl | aofcomrromnewabaes sbdﬂ ohicddachs Di‘OEQMW@aﬂPOﬁ nodes
in aroute %”—"”9(?11 Hg‘)'% %Oiecqﬁ'l’é‘hca b%nn%ctd%na/i’fa@ hspse@% t&f agroute
t e ce

to the base s he nobiTe station %ocated
before the noveremfieatmewheorhen Pase &R Yuset stRei BAPET t‘Ff'él t her

cell to the basgayshadad Qifhé h@oﬁeihgl Radliccsd hes mobi hewdyatmamagas 35

| ocat ed before the an e froma.routin t abl genent
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under control of a predetermined communication node
may make the paging with respect to the mobile
station, and when the mobile station in a recepticn

15 waiting state moves between cells of the plurality
of base stations, the routing table need not be
updated in each of communication nodes positioned in
layers higher than that of the base station of the
cell to which the mobile station moves.

20 In order to prevent the packet addressed
to the mobile station which assumes a communication
state from being transferred to the base station of
the cell in which the mobile station was located
before the move when the mobile station moves to

25 another cell, in the mobile wireless packet
communication system, when the mobile station which
assumes a communication state with the base station
moves to another cell of another base station, each
of communication nodes in a route from a common

30 communication node which is common to a route to the
base station of the cell in which the mobile station
was located before the move and a new route to the
other base station of the other cell to the base
station of the cell in which the mobile station was

35 located before the move may delete from a routing
table thereof management information of a route

portion from the common communication node to the



station before the nove at the tinme when the nmanagenent of the new route
to the other station of the other cell to which the nobile station noves
10 starts, in the nobile wireless packet communication system Jda0fif 0}
comuni cation nodes positioned in |ayers lower than the common

comuni cation node and in the route fromthe common comuni cation node to
the base station of the cell before the ndﬂ%} may 15 return the packet
addressed to the nobile station to the comon conmunication node. In this

nobile wreless packet conmuni i on system_ the packe e t he
mobi | e station P&SEetifHetPR o° fh he 6ﬁﬁﬁnJ&bﬁ#ﬁh?%a?ﬁonaﬁbgﬁﬂgd%gggﬁbg t he
packet can 20 Swa%eaﬁdﬂﬁaﬁbBefbaestﬂe%mbum the nobile station via the new

route fromthe common co nlg E&%q od g}ggf ng nel yrther
ven e romﬁ21
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draw ngs. BRI EF, q&?@&}g %aﬁ'g'%e@%\ﬁ NG & mbbhs ed sdi A0 &N 850WhRY a

structure of" a nD | ess packet comrunication systemwhjch 30 is
appl i ed Wi t h ancemsudiientien §°ﬂ§c$ﬂ(ﬁPQWﬁ%ﬁﬁhﬁagnEP%&foR hﬁﬁaﬁ?ﬁ&

| ocation of mbb't%t%&&l@@faﬁéomen@d@ thie preselmel ment itie FIG 2 is a

di agram showi ng an enbodi nen I t

mobi | e 35 wir el BEDJRFMERT cB%nﬁﬁFc ocaﬁhggg?eﬁsrgﬁ%kgﬁn d?yﬁgléPG. 3is a
sequential di agrae diengcalidtb IHIDECROOMOPLeedhad Mirermavashi | e
station n@f}f anjhnitialy)ogati guyiad Si{AL108s Fheket Icomngh 2ghalosow ng

an enbodi
system, each of communication nodes positioned in

layers lower than the common communication node and
in the route from the common communication node to
the base station of the cell before the node, may

15 return the packet addressed to the mobile station to
the common communication node. In this mobile
wireless packet communication system, the packet
addressed to the mobile station is returned to the
common communication node, and thus, the packet can

20 successively be transferred tc the mobile station
via the new route from the common communication node.

Other objects and further features of the

present invention will be aprarent from the
following detailed description when read in

25 conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a diagram showing a structure of

a mobile wireless packet communication system which
30 is applied with an embodiment of a location managing
method for managing location of mobile station
according to the present invention;
FIG. 2 is a diagram showing an embodiment
of location information employed in the mobile
35 wireless packet communication system shown in FIG.
1;
FIG. 3 is a sequential diagram showing a



of arouting table of a GPTE;, FIG 5 is a diagram show ng an enbodi nent of
a routing table of a HPTE, FIG 6 is a diagram show ng an enbodi nent of a
routing table of a L-PTE;, FIG 7 is a diagram showing a routing 10 table of
a base station; FIG 8 is a diagramshow ng a nove of the rmbile %té @]@
in the nobile wireless packet comunicatign system FIG 9 is a seq 4
di agram showing a 15 first enbodi nent of a procedure for updating

| ocation registration of the nobile station; 20 25 FIG 10 is a sequence

di agram show ng, f,-8g69<d vﬁ{H}Pdé REbigk tsbc%ﬁofcﬁ?e:ﬁi&késf ah uRdati A
| ocation registration of the nobile station; and FIG 11 is a sequence

dlagran1shomﬁnglﬁcaFﬁPPdIéﬁﬁ@%ﬁ%%ﬁ%oﬁf t he procedure for updating |ocation

registration of the nobil exd ations BEIGRHAON:KEwIHE BREFEmRRRDiment

EMBODI MENTS A de cr| Q_’[IOI’I wil | grei aft?; gi ven of enbodi nents of the
present inventi® PSS ntR¥ 68 AW hgs. An enbodi nent of a nobil e
wirel ess paseket comrunl cRI®N System ddaygmimgshowihg pmesambo@bmentent i on

is constructed %f ghg@&fﬁhﬁ;é%bie £Qr eﬁ%qﬁi This nobile w-reless
packet conmuni cati on™ Sys 2373 Ratwo ructure and a cell structure
such that a hierarchical I®BEGti®niceg stiaaram skRoviadeamsenhotiment 5
gateway packet LrapsH™iHy €4M1BTBRL A CﬂDEE)E 100 which forms a gateway
connected to other netmorks such as LAN WAN dh
IG. is a 1agram showing a routing
10 table of a base station;

FIG. 8 is a diagram showing a move of the
mobile station in the mobile wireless packet
communication system;

FIG. 9 is a sequence diagram showing a

15 first embodiment of a procedure for updating
location registration of the mobile station:

FIG. 10 is a sequence diagram showing a
second embodiment of the procedure for updating
location registration of the mobile station; and

20 FIG. 11 is a sequence diagram showing a
third embodiment of the procedure for updating
location registration of the mobile station.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
25 A description will hereinafter be given of

embodiments of the present invention by referring to
the drawings.
An embodiment of a mobile wireless packet

communication system according to the present

30 invention is constructed as shown in FIG. 1, for
example. This mobile wireless packet communication
system has a network structure and a cell structure
such that a hierarchical location registration is
made .

35 In FIG. 1, a gateway packet transmission
equipment (GPTE) 100 which forms a gateway connected
to other networks such as LAN/WAN and



3 0 DEC 2004 -10 Internet/Intranet, is defined as a first layer L1. The
GPTE 100 is connected to high-layer packet transm ssion equipnments
(HPTEs) 110 and 120 which are positioned in a |lower layer, that is, a
second 5 layer L2. The GPTE 100 has a routing function for trankg &L izom
packets to the H-PTEs 110 and 120. The H PTE 110 which is positioned in
the second layer L2 is connected to | ow I-&¥er packet transnission

equi prents (L-PTEs) 111, 112 and 113 which are 10 positioned in a | ower

layer, that is, a third layer L3. On the other hand H PTE [

is positioned Iﬁtﬁﬁégﬁéiﬂﬁf¢%?Er is P&t &&ﬁﬂxﬁ%datglrégh&ﬁﬁ?ED -?Qifh
122 and 123 whigheaGemosido oedcohfethted mmmigf,mmayayepalc&efrhe H PTEs
110 and 120 15 are def.ined as nodes h VI $2 9 %tl f
transferring paEE@P§“ﬁ§%%ﬁ?L?$ﬁ%§mTT% %& ndsa g 0 gﬂlvg%gg 121,

122 and 123, reapeciiosdltyiomadhinf at RewierPlEyend, tnéz lElBa:EEPOQQZ and
123 posi ti oed | g Lhe Al rdph8YEbrkS 1oy %%scoé‘nz%ﬁ?.‘ﬂnbof%n@ﬁ:‘[@d'ﬂ!rd base

stations poSition ower [ayer, ourt , i's

defined as a nod@an@faﬂyxn@a@@ﬁ@et§n¢ﬁ(ﬁ?%ﬂﬁf%ﬁEFoéﬁpn@W€hkﬁqon

transferring pagkeizg 4 d WniOASesSpalitNHN&RCmene sedidmn nogeri ntaed in

the 25 fourth layer L4 transfers_the _packets to EDQﬁaE stations which are
I

| ocated within &8 COUNERE Y] ebO by OV Ay R arP Hedt SELSETEhch of pagi ng

ar eas EIId_ El2eq Exﬁméﬁ?s Eﬁzpamd)EzamssIﬂtoaméc&ﬂanwmiqkﬂase
correspondi to a ura t h;30 I+« O
correspondﬁgg oR&5 && q¥e ??%%ISE?§]JB Fﬁé% 1%22Q§nd 15% 18 en a

mobi | e station L$. c& ethe aopagifn@all‘si e fHORTEI L28F WHEMaL® st ati ons
w'thin the pagi g Arar b chnl RAkUdRTIME 16pbE L0 Wh doririst eabtbe

station is loca

other L-PTEs 121, 122 and 123 which are positioned
in the lower third layer L3. The H-PTEs 110 and 120

15 are defined as nodes having a routing function for
transferring packets to the L-PTEs 111, 112 and 113
and the L-PTEs 121, 122 and 123, respectively.

Each of the L-PTEs 111, 112, 113, 121, 122

and 123 positioned in the third layer L3 is

20 connected to a plurality of base stations positioned
in a lower layer, that is, a fourth layer L4, and 1is
defined as a node having a paging function and a
routing function for transferring packets to the
base stations. Each base station positioned in the

25 fourth layer L4 transfers the packets to mobile
stations which are located within cells indicated by
circular marks in FIG. 1. Each of paging areas Ell,
E12, E13, E21, E22 and E23 is a collection of cells
corresponding to a plurality of base stations which

30 belong to a corresponding one of the L-PTEs 111, 112,
113, 121, 122 and 123. When a mobile station is
called, a paging is made from all of the base
stations within the paging area which includes the
cell in which this mobile station is located.

35 In a down-transmission, a route is
searched based on a routing table provided in each

of the communication nodes, and the packets are



35 In a down-transmi ssion, a route is searched based on a routing table
provided in each of the comunication nodes, and the packets are 3 0 DEC
2004 -11 successively transferred fromthe comruni cati on node h

hi gher | ayer to the comunication node in the |ower |ayer accorﬁﬁ g a4
this route. On the other hand, in an up-transm ssion fromthe nobile
station, 5 each communi cation node does notlkearch the route because the
destination of the packets is uniquely determ ned at each comuni cation
node, and each comrunication node transfers the packets to the connected
conmuni cat i on nedEcies e hy ghERnBAp&T e E oMt heenseMmeng ¢t 288 Baciet

comuni cation sygt eMd miMHER 2a¢BrOftd hehe COOMMANE 2LILADMNAUESe Al the
hi erarchi cal |l y connected as descrlbed above, | ocation |nfornat|ggﬁmh|c

i ndi cat es the baS¥edi MAYRT oRCEREAABA 5% Wkt EnTPREST5 (1Bbi tRESPEPPEN i s
located, is forneddas ifrpldwvap - Lganshtysion Fffom2the madei neinbeatwoinch is

i t ch t d I h
R orar ohi cal® ot POSTLRBIL e RbPBe et T3 21 HRF B8 SEeH oPEa By Er der i ng

t he node nunber bec2@sessihmedesbinadhiwf ehethennaskedts ors nedéguiAYt he

hi gher | ayers sgantl h S h | laddd ¥QERD the
nobi l e station h@ ggﬁﬁéué”%£ ?aEﬁEﬁgyﬁyéiﬁ%giZ: 2;é%§ ﬁ%de nunber) (L-PTE
|

node numnber), F@ngﬂﬁﬁﬂﬁﬂoqhéoﬁ§c&HQﬂﬁf?ﬁ%r ettt nEhRppi | e

station | ocat edcomnietr &l tohudibate &t alé@e BSlthederigont rbhyefr.a L- PTEL

IS represe ted by the | ocat I nf tion_of the station | ocated
in the cel *%f a base statf gg§7m° 31 %%ﬁ?ﬁ%?sopﬁﬁ$eﬁ_FﬁE1 S
represented by cominBlida¥ionasgsttiem |iovathbohi abehmefi dhef the nobile

statlon locat ed Jighnhlies £t oRf nblae P& K ALERPCRRtally connected as

described above, location information which
indicates the base station of the cell in which the
15 mobile station is located, is formed as follows. As
shown in FIG. 2, a node number which is peculiar to
each communication node is assigned in each layer of
the hierarchical structure, and the location
information is formed by ordering the node numbers
20 assigned to each of the communication nodes in the
higher layers starting from the base station of the
cell in which the mobile station is located, as
(GPTE node number)}-(H-PTE node number)-{L-PTE node
number), for example. The location information of
25 the mobile station located in the cell of a base
station BS1 under control of a L-PTEl is represented
by (1-1-1-1), the location information of the mobile
station located in the cell of a base station BS7
under control of the L-PTEl is represented by (1-1-
30 1-7), and the location information of the mobile
station located in the cell of the base station BS1
under control of a L-PTE2 is represented by (1-1-2-
1), for example.
Next, a description will be given of a
35 location registration of the mobile station,
updating of the location registration, and a

location management of the mobile station.



under control of a L-PTE2 is represented by (1-1-2- 1), for exanple. Next,
a description will be given of a 35 |ocation registration of the nobile
station, updating of the location registration, and a |ocation nmanagenent
of the nobile station. 3 0 DEC 2064 -12 In this enbodinment, th i
station is capable of assuned one of two states, nanely, a ?Qmﬁg ate
and an active state. In the standby statel2the nmobile station is not
comunicating and 5 is in a reception waiting state. On the other hand, in
the active state, the nobile station is actually conmunicating, that is,
transmtting and receivi ngn tittel pagkeodimend ,nobie enebihleok tisd 0@ tEhed

from the etanqg%%g%ﬁgeogo ég%ﬁgﬁlgﬁesbgt%ﬁgﬂgté%égtIﬂgméﬁya

comruni cati on e station an mobi | e sfatio is
call ed and the $b@R8b¥ state rakknrlt agtinNer &'@terhe HFBbIPE STATWY i

switched fromdfgractitne $fci€1d ostAeishan@hihst aé@nmhﬂmcatlmmm | s
rel eased. 15 Each base station transmits w thin the f%ﬁ %%- adc
n t P

control inf8rnatfohl & BRGEPLIOR | $ALhdREes tf co hbers
(L- PTE node nuﬁ@etheHaEHidHKEimUﬁbetheGHHEﬂmnkstmnben)1sfaaﬁuﬂﬂlﬂ t he

comuni cation nodes in each of the 20 hi her o o base
station. Wen $HB™ BB\?VEF%&PS{het%Bl {85t talnosrr?j%ﬁg‘%%r% QHS %%g:ef:gﬁﬁ]& a
certain base stwhéopacketts nedliON molilacsdredi yl%lSS‘ditrﬁsihleﬂe fslf%mdby

state, an initig) s%%?}db%”' JEYLSTEF! £RR RIACRAS ééaeawheﬁ @ﬂartTmé 25

initial Iocatlon re ration process 1s carried out  accor
procedur e émmMﬁlﬂoﬂm@Dl?aq¥P¢4t¥°@ tHemﬂﬂQ%ﬂ%t%E?BﬁoﬂBaPPbﬁiﬁ EQ

| ocation regi stgabioe QEESIn signah1weldh arespacd packets are
transmitted thereto. The mobile station is switched
from the active state to the standby state when a
session is released.

15 Each base station transmits within the
cell, as broadcast control information, a base
station number and communication node numbers (L-PTE
node number, H-PTE node number, GPTE node number) of
each of the communication nodes in each of the

20 higher layers connected to the base station. When
the power of the mobile station located in the cell
of a certain base station is turned ON and
accordingly assumes the standby state, an initial
location registration process is carried out. This

25 initial location registration process is carried out
according to a procedure shown in FIG. 3.

In FIG. 3, a mobile station MS transmits a
location registration regquest signal with respect to
a base station BS of a cell in which the mobile

30 station MS is located. The location registration
request signal includes an address for specifying
the mobile station MS. The base station BS which
receives the location registration reguest signal
further transmits the location registration request

35 signal to the communication nodes in the higher
layers. Hence, the location registration request
signal is successively transferred from the base



a base station BS of a cell in which the nobile 30 station M5 is | ocated.
The location registration request signal includes an address for
specifying the nobile station M5. The base station BS which receives the
| ocation registration request signal further transmts the Iocagmqﬁﬁ 04
regi stration request 35 signal to the communication nodes in the hig ew

| ayers. Hence, the location registration rgguest signal is successively
transferred fromthe base 3 0 DEC 2004 -13 station BS to each of the
comuni cati on nodes L-PTE, H PTE and GPTE in the higher |ayers connected

tObt |he base Stﬁ/Ehan%S,Bs% Nt Wéécﬁrdﬁr .th/é]zcs caahmmmitatﬁba m&bszs-mzt,he
nobi l e station is notjf] tp e .0of the conmuni_cati.o + PTE
H PTE and GPTE BRPTEnaM gtjf'éfgl fpotbe Ridhdn LT TR 6ERn ALLRCES ke C
the comuni cat bagenegdest ioPTES, HLRTEhdred oGRIET whi 3B ar cessuktestheel y
notified of the dress o Is at i nNotifi ess
gagﬁq§§ iéﬁg HBBP&% §Qé¥fgﬂQH%P§8 #%%f%i%é ngég@h

of the nobile regrstéred ina rou abl'e thereof .
Simlarly, the afidides aimeachcabbone nstdey dn- PTBeatle®@TEn atHe GBRTE &R each

base station is UGG | vel yy8pLified to the commnication nodes in 15
each of the Iaygpg, agﬁ t%e r%ut%ng table in each of the co nj cation

nodes becones as shown in ¥r@gach ofnhddiggPasersiadigmplRe & theshows the
routing table iBoidiinCc@s¥LShCcAbeR Noder P THE- POBI kn@na&PTH whechi ase 20

| ayer L1, and FIG 5 shows_ the routing tabl.e in.the_._c ' | B node
H PTE positi one§YGFase-eetbni© Fgﬁg |3£aﬁﬂ%aa%&§§8ﬁg9#¥e r%ﬁ%#ﬁgl?able in
the conmmuniccat saatniate MS PTEhposiottiidiied i addhesshiofd theaykebilde FIG 7

shows the routiag tal,f w8 18°-2316XUPKH CAl 1 8NrBaYEnd RAlb1é, thBRelase

Similarly, the address of each mobile station
located in the cell of each base station is
successively notified to the communication nodes in

15 each of the layers, and the routing table in each of
the communication nodes becomes as shown in FIGS. 4
through 7, for example.

FIG. 4 shows the routing table in the

communication node GPTE positioned in the first

20 layer L1, and FIG. 5 shows the routing table in the
communication node H-PTE positioned in the second
layer L2. FIG. 6 shows the routing table in the
communication node L-PTE positioned in the third
layer L3. FIG. 7 shows the routing table in the

25 communication node, that is, the base station BS,
positioned in the fourth layer L4. Accordingly, the
address (user address) of each mobile station MS
which is notified in the above described manner is
registered in the routing table of each of the

30 communication nodes GPTE, H-PTE and L-PTE in the
higher layers connected to each base station BS. 1In
addition, in the routing table of each of the
communication nodes GPTE, H-PTE and L-PTE, a
communication node which is positioned in the route

35 to the mobile station MS and in an immediately lower
layer is registered as a packet transfer destination,
in correspondence with the address of the mobile



positioned in the fourth | ayer L4. Accordingly, the address (user address)
of each nobile station M5 which is notified in the above descri bed manner
is registered in the routing table of each of the 30 communi cati on nodes
GPTE, H--PTE and L-PTE in the higher layers connected to each badd Bilaf(lbn
BS. In addition, in the routing table of each of the conmunication nodes
GPTE, H PTE and L-PTE, a conmunication nedd-which is positioned in the
route 35 to the nobile station M5 and in an i mediately |ower |ayer is
regi stered as a packet transfer destination, in correspondence with the
address of the spatlien3Ms DEG 200dwh4 ist NLGH. MS, thsogabwé-in FIGS. 4

through 6. Simlarly, the;Adlofgessy(Usle AiASSd PhsBRChamIRLS) sbation M5

which is notified in the "@bove described manner is registered in the
routing 5 tableach a@itlsasetatiaenoMSBEhiEts thernotAfige AduttMg tabl e of

each base statigg,Be gaLdimed mahhel iiSs te Pestiepdal an tdme cesmunhgat i on

with respect to the nobile station M5.is reqglistered ss a .usiqg channel ,
i n correspofdentabiet 9f AR JPasS §tatd It bi FBTERSE o ME RS shown in
FIG 7. The conpypiteald arnposlessi Baeacbafe tdieatiageBs,ofa tdteadmelar chi cal

structure carries out the locatio nagenent f. the, pobil e
stations M5 ba¥8d%8n ihet? o i Haeaagﬁe"s% %C??rgé:etaﬁggg\}%oq %@ot her
words, the |ocatespenft eashtimebinbbideatstart M5 NS FEnZged SteEd9r 85pdndence
with a commni cation Jadtdn, 2l ERHAElYadRUE! vhancrid Masbsthos

e ans ﬁe base

packets are to terred. 1 station BS which receives the 20
| ocati on rddi st kthei owhickgiestasigRaMSr G tHROWBbiPe I&-ation MS transnits

a location registration regpoRsemundtat Vet hneaspedn temdiheofrobhke station
layers of the hierarchical structure carries out the
location management of each of the mobile stations
MS based on the routing tables described above. 1In

15 other words, the location of each mobile station MS
is managed in correspondence with a communication
node in an immediately lower layer to which the
packets are to be transferred.

The base station BS which receives the

20 location registration request signal from the mobile
station MS transmits a location registration
response signal with respect to the mobile station
MS. This location registration response signal
includes location information which is formed by the

25 node numbers of each of the communication nodes in
the higher layers connected to the base station BS.
The mobile station MS stores therein the location
information which is received from the base station
BS.

30 Next, a description will be given of a
location registration updating process which is
carried out when the location registered mobile
station moves, so as to update the routing table
shown in FIGS. 4 through 7 at each of the

35 communication nodes.

When a mobile station MS1 in a standby

state moves between the cells within a paging area



MS. This location registration response signal includes |ocation

I nformation which is forned by the 25 node nunbers of each of the

comuni cati on nodes in the higher |layers connected to the base station BS.
The nobile station M5 stores therein the location information WAiDER 2064
received fromthe base station 30 BS. Next, a description will be given of
a location registration updating process-whi-ch is carried out when the

| ocation registered nobile station noves, so as to update the routing
table shown in FIGS. 4 through 7 at each of the 35 communication nodes.
Wien a nobile sgati ehoMal i PIG! agdbyhast dlse, nvess beeveerr heheel | s

within a paging area 3.0 C.2004 -15 Eli sh in_F . |

bet ween t he ce??i of °lfhé:?gas%a§?a? Sﬁs}olﬂ?isgﬂlvjmac‘rrlénﬁjﬁ%gpnggé :Lg#n{;%?lm\e/es

same L-PTE 111, ofothexamanee, L +IMEE mbbil, e fost abiaorp M51 dbesmediile ansnit a

| ocation 5 reglgkr%&b%nﬁﬁﬁqu? gegggs%r%hgmgtvgt%% g8ReGt to 10 the base
F I'ch %e nobi | %

station of the CTel'l""t0 wh € station moves, in order to
reduce a cémunegasitertiirer fupdabe rrEvYesdats P bgVitPafiesiPetibdhPi ng

process. Mre pahhi gWlsd |datiien BRI ko eSicahion dV/BkhieBNMRaemdthEl & €gi St er ed
| ocation information stored therein and the node gunbers of each of the

comuni cati on nd8a&ion iRl HIQRe? - | PePL ANt t%HIUFS fhe base station of

the cell to whi gBbminfe it ien 16raf 8l cot oSk ndvbsca whbeh reqgres twabkos ar e
included in the B%%SQCast control information received from the base

station of the BB SR THCERR nobi | e

10 More particularly, the mobile station MS1
compares the registered location information stored
therein and the node numbers cf each of the
communication nodes in the higher layers connected
to the base station of the cell to which the mobile

15 station MS1 moves, which node numbers are included
in the broadcast control information received from
the base station of the cell to which the mobile
station MS1 moves. When the L-PTE node number
included in the location information matches the L-

20 PTE node number of the L-PTE 111 positioned in the
layer higher than that of the base station of the
cell to which the mobile station MS1 moves, the
mobile station MS1 does not transmit a location
registration update request signal with respect to

25 the base station of the cell to which the mobile
station MS1 moves. For this reason, while the
mobile station MS1 moves within the same paging area
Ell, the routing table of each of the communication
nodes L-PTE 111, H-PTE 110 and GPTE 100 is not

30 updated.

Next, when a mobile station MS2 in the
standby state moves between different paging areas
E12 and El13 corresponding to the L-PTEs 112 and 113
which are under the contrel of the same H-PTE 110 as

35 shown in FIG. 8, the location registration updating
process is carried out according to a procedure

shown in FIG. 9.



station MS1 noves. When the L-PTE node number included in the |ocation

I nformati on matches the L 20 PTE node nunber of the L-PTE 111 positioned in
the layer higher than that of the base station of the cell t anmcmughe
nobi | e station MS1 noves, the mobi | e station MS1 does not transn1t a

| ocation registration update request signal with respect to 25 the base
station of the cell to which the nobile stiation M5l noves. For this

reason, while the nobile station MS1 noves within the sane pagi ng area
Eli, the routing table of each of the communication nodes L-PTE 111, H PTE
110 and GPTE 100 is not 3rnuptated?. Neke, mmmaiE1sm¢¢iensM§Eimmm@§I$ﬁ t he

S e TENFSgRRATER L P P ae o SRRl Sk

corresponding to i'ch are under the contro of 't he
same H PTE 110 ard3thshamde mymierg, ofhealcde £tf o ¢ eGPBPRALICHT ARMat i ng

rocess 1S car i 6egUinadtlyl tifghée Bapescediyimnestoanthn theGodbe 3 0 DEC

2004 -16 In FIG 9, the nobil t at d
| ocation i nPor nfaE@BHOBt e P ﬁ“el?s"é?ﬁ‘leggnéot I"Y@ﬁ'g ﬁh% gg's‘eglsifgt{f%l? t he

communi cati on pmogdesoisa st heti @hefioliay aumbeasnaeciediholtledbadse thetati on
BS of the cell ation

Ve
are |ncluded|rPfﬂ%QCBF5a&ﬁﬁﬁr%%n%P%PrFﬁF&ﬂ%ﬂﬁrgk}g%grgg m%romtééggggz
station BS of tdatébh BS wiii cthe heemrbbitloe wdtiathi orhe MBebidee st athen g
change in the LnglEmB%% nuihein 10 bRehyded d nidie, L peal head niwigeki on i
detected fromthe conparison Wt ode nunbers of each of the L- PTE
113, H PTE1210 m@lcsﬂwé g0 thei ipeatdorn Infarnalier Asgd&taHEt hat of

the base statioprBn t@k tdmperisba whiteh thee madé | gusbatison VE2acmves,
the L-PTE 113, H-PTE 110 and GPTE 100 positiocned in
the layers higher than that of the base station BS
of the cell to which the mobile station MS2 moves,
15 the mobile station MS2 transmits a location
registration update request signal with respect to
the base station BS of the cell to which the mobile
station MS2 moves. The location registration update
request signal regquests the updating of the routing
20 table at each of the communication nodes as the
mobile station MS2 moves. By transmitting the
location information stored in the mobile station
MS2 together with the location registration update
request signal, the base station BS of the cell to
25 which the mobile station MS2 moves 1s notified of
the cell (paging area) from which the mobile station
MS2 moved.
The base station BS which receives the
location registration update reguest signal confirms
30 that the mobile station MS2 has moved from another
paging area E12 corresponding to the L-PTE 112,
based on the location information included in the
location registration updated reguest signal.
Thereafter, the base station BS registers in the
35 routing table thereof the address of the mobile
station MS2, and also transmits the location
registration update request signal with respect to



15 the nobile station M52 transmts a |ocation registration update request
signal with respect to the base station BS of the cell to mhicq[} g:qm@ile
station M52 noves. The |location registration update request signap
requests the updating of the routing 20 table at each of the comunication
nodes as the nobile station M52 noves. By transmitting the |ocation
information stored in the nobile station _M§2 together with the location
regi stration update request signal, the base station BS of the cell to 25
whi ch the nobile station M52 noves is notified of the cell (paging area)

from which the ppbiepggation ; MghgoMedneTha Hase st abraarBEovtichify
receives the location registration update request_signal nfir 30 t hat
the nobile statilof wgzeh@% Ve e X+ st BHoFR&L g‘-’r?fbtg?ﬁam %’Z tc%r%&pondi ng

to the L-PTE 112.prhased on e 1 0pati on3i mihdrdmttedeinekuded in the

| ocation registration updated request signal. _Thereafter he base station
BS registersirﬂ?ﬁ@tggnnﬁﬁ9¥ﬁfﬁ%5}8ntHB%@%@tqﬁggﬁﬂ e8598f% he nobi I e

spatiﬁn NFﬁsiﬂwbghsﬁekgagﬂﬁﬁhetheutmngtk@mla%xﬁsreafimheumﬁﬁm£$equest
signal w respect.to DEC 2004 -1 he |- PT 3. LR | | ayer
(?Ey%htehg\ol%nv]ee Osfg?ﬁ%on fasbhe dnd’th 443,b81khe Z%ét hey

In order to not existi’ng nmobiTe station
L- PTE 113. The baPFEsts3 iwn BSrecethes lower |laaxe¥ ondsr agPsaka s on updat e

request signal lesters, dn. cLauting. 4 f th
mobi | e station E/Eéﬁgl'afﬁg a séo{ﬁflrégﬁé%gr g'ht %g%aﬁé@gﬁﬁgnhgg?ﬁ@?% \a/er °
| ayer as a packeddresgnstfertRrRsnehad o tat it MtpondERES Wit thet THddr ess

of the nobijlge sigti @Ra¥E#idherhet NocktR bR MeddSttaansni tpddiee | ocat i on
registration upgg&%esEel%ﬁ%aflggakhgoﬂtw%g+f?gz}&Othg HT%HHQ“E&yE?YeV
The H-PTE 110 recognizes that the L-PTE
corresponding to the paging area in which the mobile
station MS2 is located has changed from the L-PTE
15 112 to the L-PTE 113, based on the location
registration updated request signal which is
received from the L-PTE 113 in the lower layer.
Hence, the H-PTE 110 updates the packet transfer
destination corresponding to the address of the
20 mobile station MS2 from the L-PTE 112 (L-PTE2) to
the L-PTE 113 (L-PTE3).

Because the mobile station MS2 moves
within the paging areas corresponding to the L-PTEs
which are under control of the same H-PTE 110, the

25 H-PTE 110 in this case does not transmit a location
registration update request signal to the GPTE 100
in the higher layer. As a result, the routing table
of the GPTE 100 is not updated.

The base station BS of the cell to which

30 the mobile station MS receives the location
registration update request signal from the mobile
station MS2, and transmits a location registration
update response signal including the lcocation
information to the mobile station MS2. Moreover,

35 the mobile station MS2 which receives the location
registration update response signal updates the
registered location information stored therein to



The H PTE 110 recogni zes that the L-PTE corresponding to the paging area
in which the nobile station M52 is | ocated has changed fromthe L-PTE 15
112 to the L-PTE 113, based on the location registration Updaiffﬂﬁgﬂ@§3t
signal which is received fromthe L-PTE 113 in the | ower |ayer

the H PTE 110 updates the packet transfer destination corresponding to the
address of the 20 nobile station M52 from e L-PTE 112 (L-PTE2) to the

L- PTE 113 (L-PTE3). Because the nobile station M32 noves wthin the paging
areas corresponding to the L-PTEs which are under control of the sane

HPTE 110, the 2peHBEGthlth | tnfbiRatadn doRSIdEatLANERE! 1&dDERSHON
regi stration update request signal to the GPTE 100 _in the higher |ayer- As

a result, the reegisdredsien wdehe EPPROIGE iSl9Elupdated. The base

station BS of the cell to whegha mObtihe rgxtatlﬁolstIaSBomnl\/Esweewxauesbyhe
| ocation registration update request '%i gron1the nobi Efiaéﬁ n Ms2
and transnits aSF8L&t er%d?%’f?’ﬁ?}]o Aith d%ﬁré r%%%bﬂgeagleaﬁal cfidi ng the

| ocation isforppti eortrediena@bbyl eosteatel oh INES2s MbOeewdr 1 236 wihkchobi | e
station VB2 whighor GolaeSddCLRESEhOR, afl SLLpL] BRTHPIRP JLSLRERR

si gnal updates ?he ure i%stered Yocation |n mation stored therein to 3 0
DEC 2004 -18 thénl Bdﬁtldin. |M©rhﬁﬂﬁ(§n0|nndlelﬂﬁefﬂt¥ﬂt%ﬁ§ nB&at i

registration Upﬂi‘B‘ée@%%‘S@aft%@ oute o r@ph et st at ipdivddeture the
standby state anes between different paging areas E13 and 5 E21

correspondi ng t 8hPH® HPEEEG118%and 120 which are under the control of the
same GPTE 1@0 as shown i nifl BIG8, 1bhe tHhoe git ovedeges tisatbiacri ecpddyi ng

process is Carrggglq %%go{géngrgge%uB§99§er€he case where the
mobile station MS2 moves between the different
paging areas E12 and E13 corresponding to the L-PTEs
112 and 113 which are under the control of the same
15 H-PTE 110 as shown in FIG. 8.

In other words, the mobile station MS3
recognizes the H-PTE 120 which is different from the
H-PTE 110 before the move, based on the location
information stored in the mobile station MS3 and the

20 node numbers of each of the communication nodes
included in the broadcast control information which
is received from the base station BS of the cell to
which the mobile station MS3 moves, and transmits a
location registration update reguest signal with

25 respect to the base station BS of the cell to which
the mobile station MS3 moves. The location
registration update reguest signal is successively
transferred from the base station BS of the cell to
which the mobile station MS3 moves to each of the L-

30 PTE 121, the H-PTE 120 and the GPTE 100 in the
higher layers. In each of the L-PTE 121 and the H-
PTE 120, the address of the mobile station MS3 is
registered in the routing table thereof, and in
addition, the communication node in the lower layer

35 is registered as the packet transfer destination in
correspondence with the address of the mobile
station MS3. 1In addition, The GPTE 100 positioned



10 shown in FIG 10. In FIG 10, the procedure is basically simlar to the
procedure for the case where the nobile station M52 noves betwe %Ee
different paging areas E12 and E13 corresponding to the L-PTEs iﬁﬂ rd0k113
whi ch are under the control of the sane 15 H PTE 110 as shown in FIG 8. In
ot her words, the nobile station M53 recognizes the H PTE 120 which is
different fromthe H PTE 110 before the nmif, based on the | ocation
information stored in the nobile station MS3 and the 20 node nunbers of
each of the communication nodes included in the broadcast control

i nformati on whith the rdghest fisatt lewasd btaereanBgest fHRM e to

whi ch the nobi | ¢,3L3LiAN i OPY8% 4 odNhgdANS NHéquast! eaaian wieokRt Aati on
update request signal wt 5 respect to the base stitlon 5? of tgﬁ ?ell to
whi ch the nobi Feceimabrf M HBoed - PHle 1ttt oher egMer dt30T updite

request signal tpesyceassi¥6t¥espbaniines red tHenpabenbaseest atn omhB8hof t he
cell to which the nohile statjon noves, t h,.qof 121,
the H PTE 150 aﬁg‘et H@q’dﬂﬂ‘t 569 %8“5/@3 rﬁsgrsmle?g?g%érls’gﬂ tﬁm:dé“gg’%ffgﬁ'é‘ L- PTE
121 and the H PhE H2®TE hkladtresbeo +REE nbd0 | e Hearcieon g3 GBRTE 100
registered int r.Qut i en.eof ' agddittiiogn, the

conmuni cati on nggg%ﬁé%[gb%ggéngg é?%ﬁfﬁ%?h%%?%tereéoas t he Eacket
transfer destingoraesprndbrgetspotdiencddiass 1t hbgr BoPidre tHeahbBM e

station MS3. | nyaddigiqn +78enCPTE 100 positTonedtd @nRE@ 2008 120 i(H-t he
hi ghest first layer L1 recognizes fromthe |ocation registration update

request sidﬁhl EX is received fromthe H PTE 120 in the | ower | ayer
that the H PTE correspondingthdst kagagi afjiterebranswiitdhing the

location registration update request signal, the
mobile station MS3 updates the location information
stored therein based on the location registration

15 update response signal which is received from the
base station BS of the cell to which the mobile
station MS3 moves.

On the other hand, when the mobile station

MS in the active state moves within the

20 communication service area, the location
registration updating process is carried out in the
following manner.

As described above, when the mobile

station MS in the standby state moves between the

25 cells within the paging area corresponding to the
same L-PTE, no location registration updating
process is carried out. But when the mobile station
MS in the active state moves between the cells
within the paging area corresponding to the same L-

30 PTE, the location registration updating process is
carried out. In this case, the location
registration updating process 1is carried out
according to a procedure shown in FIG. 11, for
example.

35 For example, it is assumed for the sake cf
convenience that the mobile station MS enters the
cell of the base station BS2 while in the active



5 the nobile station M53 is |ocated has changed from the H PTE 110 to the
H PTE 120. Hence, the GPTE 100 updates the packet transfer desthgqﬁ# i

corresponding to the address of the nobile station M3 fromthe H 110
(H-PTE1l) to the HPTE 120 (H 10 PTE2). In this case, after transmtting
the location registration update request signal, the nobile station M3
updates the location information stored tRérein based on the | ocation

regi stration 15 update response signal which is received fromthe base
station BS of the cell to which the nobile station M53 noves. On the other
hand, when the siobtée thatt drs, MPhmunheaddmovevistiat eheobasenistatlehe 20
communi cati on i Lea, i r @giSt r afh oph §iRdataidiy, pre€ess is
carried out in§$%% Q?Sﬁﬁghﬂﬁghﬁﬁﬁﬁgﬁé %ge eggﬁibeghgbgega mﬁ&; t he_nobil e
station MB in tmebsilangbyision dsodetepdtnderchanse 25 cihes 1RGH$ t he

paging area corggspoRdi R ilch (#ife SRFBiLeP ERatiliod 0¢8 ionlbegitdd At i on
201 ve Stat6 novesCRettediia R CALFES twCAR YT The BeGT RS APEa TASHT cEl8ndi ng
to the same L 39aFdEsthita droas on Hegicet,r atieormaipilbei agapicued$sSi s _
carriod out  acEbROPRG o % Dretbuare Sian I, Fk TRy SEEEEre T oe®
For exanpl e, itsignadswigth foespeetsske thfe tanmeptehéent B2 « hel®bi | e
station M5 entef3 L+ G8ldn MBs Neehas eXiati PN BS2r¥hichad ntdte active 3 0
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transmits the location registration update request
signal to the L-PTE in the higher layer. The L-PTE
which receives the location registration update
request signal from the base station BS2 detects
15 that the move of the mobile station MS is within the
paging area El1l corresponding to this L-PTE, based
on the location information before the mobile
station MS moves between the cells. Based on the
result of this detection, the L-PTE does not
20 transmit a location registration update regquest
signal to the communication nodes positioned in the
layers higher than that of the L-PTE.
As a result, in the routing table of the
L-PTE, the packet transfer destination corresponding
25 to the address of the mobile station MS is updated
from the base station BS1 to the base station BS2 of
the cell to which the mobile station MS moves. In
addition, since no location registration update
request signal is transmitted to the communication
30 nodes which are positioned in the layers higher than
that of the L-PTE, the routing table is not updated
in each of the H-PTE and the GPTE in the higher
layers.
The base station BS2 which updates the
35 routing table thereof based on the location
registration update request signal received from the
mobile station MS transmits a location registration



BS1 within the paging area Ell. In this case, the nobile station M
detects a change in the located cell in which the nobile station M5 is

| ocated, 5 based on the broadcast control information fron1t$@ EP%&E
station BS2. Hence, the nobile station M5 transmts a |ocat H

regi stration update request signal with respect to the base station BS2.
The base station BS2 registers in the rout2lng table 10 thereof the address
of the nobile station M5, and transnmits the |ocation registration update
request signal to the L-PTE in the higher layer. The L-PTE which receives
the location regpdatat resppust esigeqledncdiufging f thm dheatdsmn st ati on BS2

detects 15 thathBe.HRNA G {0°;ARDHbG SRl M | Asl  ichdde tiagi ng

area Eli correspon base on the Tocation information
before the rmblllﬂébléteat‘sito?irilw 5 esPBatRsert ithel @8R F30NBASEP TR EHRD resul t

of this detectigporlele ﬂﬁé’fféﬁm@é REk A2 NAEAREiod hacakdt1®gi stration
updat e request signal to the comrunicati on nodes 03|t|o %%ﬁ;lthe | ayers

hi gher than & hatDERUGEE (LpTENe pdogatdon Fegisthd FSBtPﬁ le of the

L- PTE, the paCkebsbhwﬁﬁfﬁlghﬁllwnﬁbhn1Qonmmﬂxw@dngrom5ﬂhetHEsaddress of
t he nDblle statlg |§ﬁ#gdated fromthe base station BS1 to the base
station BS2 of R& 108 whi ch the nobile station MS noves. In

addi tion, since no |ocati dihergicher audringdsalelesediedhesigeg is

transmtted to 0 0 e r 0 a
| ayers hi gher t% &%LH;‘;BE?%F EféP%%qq ste%%??%g:?gbiﬁgqlgqﬁg?tﬁtﬁggsﬁd I n

each of thé 4 PYE WQ%@@TEthLrﬁ’gﬂﬂldhe‘?hel%@ g W%steh@?a BS2
which updates the tIe sudé ngthab.bﬁa By enf desedibedt kddwacat iva

regi stration updat g(ﬁr eque%{lF ggal ct%ev mol;:{f@ gtegtl%blb,{se station MS

transnits a | ocKES
transferred to the communication nodes in the lower

layers based on the routing table of each of the

15 communication nodes. Conseguently, the packets
addressed to the mobile station MS are finally
transferred to the mobile station MS from the base
station BS2 of the cell to which the mobile station
MS moves.

20 While the above location registration
updating process is being carried out, in some
situations, the packets addressed to the mobile
station MS may be transferred to the base station
BS1 of the cell in which the mobile station MS was

25 located before the move. In order to cope with such
situations, the L-PTE which updated the routing
table thereof and becomes the communication node in
the highest layer, transmits a packet transfer
request signal to the base station BS1 of the cell

30 in which the mobile station MS was located before
the move. This packet transfer request signal
includes a destination, that is, the address of the
mobile station MS, to which the packets are to be
transferred. The base station BS1l which receives

35 the packet transfer request signal deletes the
address of the mobile station MS from the routing
table of the base station BS1.



3 0 DEC 2004 -21 update response signal including the location information
to the nobile station M5. Hence, the nopbile station MS updates the

| ocation information stored therein to the new |l ocation informgtj z
included in the |ocation registration update response signal iﬁﬁg 004
received fromthe base station BS2. Wen the routing tables in the base
station BS2 of the cell to which the nobil.gsstation 10 MS noves and the
L-PTE in the layer higher than that of the base station BS2 as descri bed
above, the packets addressed to the nobile station M5 are transferred to

t he comruni cati on nodes - iqﬂrghéopgekek@y%ﬁﬁﬂ§§§§H0ﬂothhenapéaiﬁiaﬂle of
each of the 15 comruni cati on nodes. uently,.the t essed to
the mobile stat$®RtAR2ALOT iGFATY- FP&n@F%ﬁ%ﬁF%%9?%eBﬁgb&&§%%ég¥%
fromthe base shetpankBE: afo ttiee cEFPTEQ Wil thesubbi | @fsteat i Ore |vs
noves. 20 Wil e the ahove |. Lstr Ko) | 09 Y- S is being
carried out, |rPROKE G§°CTH %élfo?ﬁggﬁgck%qgékcﬁggggd %d% bile
station M5 mﬂlﬁmoceassbmdﬁuithﬁtpaCBas@fﬁiﬁﬂ%ﬁﬁegstooﬁhﬁuﬂQR#le|n whi ch
t he nobile stat f.Qr. I r e wth
éegtggnrgg%éga% ﬁé?ﬂ ety %éﬁgfﬁé@nfﬁom Rh@ dErpt® €8P

such situations dat e e routing _table thereof_and
becones the conbhai basieors tfdon nBSehethitgifestel hybP PASRs fite MOBLLRet

transfer requeg,signalmg anéPeshasesu@ts oMt BSlupaithal cebht30gi takiich

the nobile station M5_was | ocated hefore he nove. ., Thi C er
request signal BYnEMGHed LeretRS PEnOftH:Eﬂ e RICKRES aqd re%é(ce# %%ﬂﬁ%mbl l e

station M510to wbi pltetfemtpabkes sofir ¢hteo pa-kdtansferred. The base station

BS1 which receives In addition, in a case where the mobile
station MS in the active state moves between the
paging areas corresponding to different L-PTEs which
are under the contrel of the same H-PTE, the

i5 location registration updating process is basically
carried out similarly to the procedure described
above in conjunction with FIG. 11. In this case,
the location registration update request signal from
the mobile station MS is successively transferred

20 from the base station BS of the cell to which the
mobile station MS moves to the H-PTE via the L-PTEs,
and the routing table of each of the communication
nodes, that is, each of the L-PTEs in the route to
the H-PTE is updated accordingly.

25 Then, a packet transfer request signal is
transmitted from the H-PTE to the base station BS of
the cell in which the mobile station MS was located
before the move. As a result, when the packets
addressed to the mobile station MS arrive at the

30 base station BS of the cell in which the mobile
station MS was located before the move, the packets
are transferred from this base station BS to the H-
PTE which becomes a common communication node which
is common to the route reaching the base station BS

35 of the cell in which the mobile station MS was
located before the move and the route reaching the
base station BS of the cell to which the mobile



35 the packet transfer request signal deletes the address of the nobile
station Ms fromthe routing table of the base station BS1. 3 0 DEC 2004
-22 |If the packets addressed to the specified destination exist, the base
station BS1 transfers the packets to the L-PTE. As a result, aft¥f DEha0k
above described | ocation registration updating 5 process ends, the packets
addressed to the nobile station M5 are agaizn transferred fromthe L-PTE to
t he base station BS2 of the cell to which the nobile station M5 noves,
based on the updated routing table. By such a re-transfer of the packets,

it is possible dP;t90R eMLHotO§S of the packets. In addition, in a case
where the nobile station M5 in the active state noves b%kﬁfen t pagi ng
e

areas corresponding to di fTeFERBIPOPEES LRhiccFaSE W RRGEr MRt D of the
same H PTE, thesi#athionaMPnineghet aatior wpdaid nyopesceeswiesrbastieal |y
carried out simlarly ta the procedure .descr.ibed. [ RaTeTel | W th
fra 51 Ot onibedind shen SREFFSHORAIRY o oh fonufy Poaly Lo
fromthe nobil eastatinderV3his sontesdi vdl \the gater ERYE , 2¢hfer drmedipBse

station BS of tpggggltlratﬁwigﬁdégggpgggpl%ac ath# Opa MBcaBv&s dprtegH PTE

via the L-PTEs, fhe routing ta t he commini cati on nodes,
that is, each oputheimipEmly ntehhpobrecesluisdespTELRE GRAMR AR

accordingly. 25;dhednck Rackeithramafenirequasttisi gnahsies thensnitted from
the HPTE to the base station BS of ' l e s£ﬁgion

[  the cell in whigch the o]
M was | ocated 1BEPGAOT HELHHYET2ALCR PRIRe Eﬁﬁﬁe?ﬁesﬁggﬁnghaaHressed to
the nobil e1st atmobilVe artaveoatMshes 3Qdeaeses stalyohrBSsderttred cerémin
which the nobile, station Mo Y83 becaredRelale ths MRYRn tife RAGKELS
station MS moves to the GPTE, and the routing table
of each of the communication nodes in the route to
the GPTE is updated.

15 Then, a packet transfer request signal is
transmitted from the GPTE to the base station BS of
the cell in which the mobile station MS was located
before the move. As a result, when the packets
addressed to the mobile station MS arrive at the

20 base station BS of the cell in which the mobile
station MS was located before the move, this base
station BS transfers the packets to the GPTE which
becomes a common communication node which is common
to the route reaching the base station BS of the

25 cell in which the mobile station MS was located
before the move and the route reaching the base
station BS of the cell to which the mobile station
MS moved.

According to the above described location

30 managing method for managing the location of the
mobile station in the mobile wireless packet
communication system, the communication nodes are
hierarchically arranged down to the base stations.
At each communication node, the routing table

35 manages the address of the mobile station in
correspondence with the communication node in the
‘lower layer to which the packets are to be



are transferred fromthis base station BS to the H PTE which becones a
common conmuni cation node which is comon to the route reaching the base
station BS 35 of the cell in which the nobile station M5 was | »g¢DEELI04
before the nove and the route reaching the base station BS of the cell to
whi ch the nobile 3 0 DEC 2004 -23 station M5 noved. Furthernore, in a case
where the nobile station M5 in the active2dtate noves between the paging
areas corresponding to different H PTEs which 5 are under the control of
the sane GPTE, the location registration updating process is basically
carried out sitmdmsfgrred.hepridvetiutbedédocatiorn abavegenendons]iuntte on

with FIG 11 lohis Castsddie dFabLopabedicy Il oy ypdabaaest signal
noDI

fromthe 10 station i s successively transferred from 'the base
station BS of the @@Altdenshiwiien heraBBERET isthttilgh RECHBIES D HHe oPTE,

and the routing,igbhe s@fataaah pforhhs e@m&irpaidrmﬁhmdetlbm thheid puie to
the GPTE i s updated. 15 Then, Packet tra s uest Si ?fl S

transnitted>froh$t RBLEPREGSS § baQeSEREE: LehECCENE i n which the

nobi | e station Mmwasicetatad nd@ter ent Inﬁerrmae;enes howesurth,an/\hemis he

packets addressed {o.the nobile station V. Lion
BS of the cell $®* &ﬁﬁghqﬂﬂyqﬂﬁﬁ? logtaPlon ééﬁ?o%% l&%% or e e nove,
this base statsearBB tfroansfler stedeepackets to the GPTE which becones a

common conmuni cation node Mmﬁ ﬁof@mﬂﬁ'ﬁlets% thge rAYLE beadiaiunbbeibase
station BS of the 25 cell in he nmobil e stati on_M5 was Iocated

bef or e thelﬁbveshﬁalpﬁeqnﬁﬁﬁﬁ$ehﬁﬁ|ﬁ@mWN@Hﬁﬁﬁﬁo%t%?PSﬁ B8 dB%he cell to
whi ch the nobilgighatl Qiyd¥s "O¥RE. location registration updating

process need only be made in the communication nodes
in the lower layers. Therefore, it is possible to
reduce the communication traffic which would

15 otherwise be necessary to carry out the location
registration updating process in the communication
nodes positioned in the higher layers.

In this embodiment, the mobile wireless
packet communication system has a network structure

20 with four layers, as shown in FIGS. 1 and 8.
However, the number of layers of the network
structure is of course not 1limited to four. For
example, it is possible to provide a layer of
middle-layer packet transmission equipments (M-PTEs)

25 between the layer of the L-PTE and the layer of the
H-PTE. In this case, the M-PTE is defined as a
communication node having a routing function when
transferring the packets to the communication nodes
in the lower layer, that is, the L-PTEs, similarly

30 as in the case of the M-PTE and the H-PTE.

It is possible to set the paging area for
each mobile station, depending on what the mobile
station treats as the broadcast control information,
that is, which node number within the brocadcast

35 control information is referred to by the mobile
station. In the above described embodiment, the
range of all of the base stations under the control



According to the above described |ocation 30 managi ng nethod for managi ng
the location of the nobile station in the nobile wreless packe}( JEC 2004
comuni cati on system the comruni cati on nodes are hierarchically arranged
down to the base stations. At each comuni cation node, the routing table
35 manages the address of the nobile station in correspondence with the
comuni cation node in the |ower |ayer to-®-ch the packets are to be 3 0
DEC 2004 -24 transferred, so that the |ocati on managenent of the nobile
stations can be carried out distributedly. 1In addition, when transferring
the packets to efiethpoBbi-B¥Etis ioasicedla ddre #3TEBEMBRESat | SIPWRYET it 5

s only necessagyohotHRATG {14 £PUhGeheyl & SRATUNAAAL ko Rastes1én the
| ayers lower than this certaln comrunicati on node, thereQX&faC| itating

the search forSEAELPSUMEOYEFLreYeY ndr ¥10en ML 1 %e” FBIE o thd' WDBil e 10
station changeshtifiBe¢ORMRINICat & OReRadR®d N d heay hbghehahaper sto ttizel ocati on

regi stration updatin roces eed only he made in_th rnpin! | nodes
in the | oweP Ia?@ég.%ﬁﬂhﬁﬁcﬁé,P?? FEMESS G5 e D n?é gcggkhe cgﬁi ﬁ?gation
traffic which woakdrks toi et sepbgingcessa Wwhichahag euwitdee ¥@aeaeion

regi stration u [ Ss crmgﬂ_ii | jedes, fgsidgopgd in the
hi gher Iayers.pgﬁkt%gfagﬁgﬁﬁi%%%tﬁggﬁe?hn |:§aﬁ?$g egg Qﬁacketéd e
communi cati on sy8vewehahanged woek ther ads aumpeRi h 8% H-HEFs°Tas shown

in FIGS. |land 8;nEoweves, the pHabeca@le | ayes sHopTEhernehwordeTBt widtiure is
of course not Iimted to four, For. exanple, it is possible to provide a

| ayer of APddl EeAN & FadkRI1PIaAERCIDh equi prents (M PTES) 25 bet ween
the layer of the L-PTE andithehkapeovef ddecribed embodiment, the

routing information and the registered location
information are controlled in the network having the
hierarchical structure in which the communication

15 nodes are connected hierarchically. However, €ven
in the case of a planar network in which the
communication nodes are connected in a mesh, for
example, the control of the routing information and
the registered location information may similarly be

20 applied, so as to logically carry out a hierarchical
management.

As described above, according to the
present invention, the processing load on each of
the communication nodes when searching the routes of

25 the mobile station is relatively small, because of
the distributed management which is carried out. In
addition, when the mobile station moves to a cell of
another base station, the process to change the
routing management with respect to the mobile

30 station only needs to be carried out in the
communication nodes in the differing route portion
between the route portion reaching the base station
of the cell in which the mobile station was located
before the move and the route reaching the base

35 station of the cell to which the mobile station
moved. Accordingly, the processing load when
updating the location information of the mobile



HPTE. In this case, the MPTE is defined as a comuni cation node having a
routing function when transferring the packets to the communi cat §@¢riifoiigs
in the lower layer, that is, the L-PTEs, simlarly 30 as in the case of the
M PTE and the HHPTE. It is possible to set the paging area for each nobile
station, depending on what the nobile station treats as the broadcast
control information, that is, which node-rérber within the broadcast 35
control information is referred to by the nobile station. In the above
descri bed enbodi ment, the range of all of the base stations under the
control 3 0 DEGRA040on25 ofredmecéd PTEIns adialitciain y adeopdding & ebhe
However, when Il CY;kS; : h L tati on noves
over a w de mvéggsgglﬁg§${%€gﬁg e llrﬁur%%g?;&@%gﬂl%sg?g?g)ﬁg?o@_ be
changed to the @ohdde mumsske®$ PACKESMAPTITHLI Mt HBBeSYST Ahe" i Ghet

layers to set a,ppq9iiBQ aF&en Wheh1bastd ol Gaiagdeg mEehodxampt e, the node
nunber which is referred to pay be chan etﬁ_éeto t.he nod% nunber of the H PTE
t

or the GPTE. |Wappgdnddidie theCatpPe & LR FLEG 4% uire a paging
function. In thgeabouadlesasobed enbodi nent, the routing information and

the registered | ocation i@&fﬁﬁaﬁ%g'g%ht%[]gugeoﬁﬁg! iﬁge-h[&i% e Netyoek having

the hierarchical structur conmuni cation nodes_are
connect ed hi er al¢hiicaid yto Honeser emppgimernt s hebehs¥aghon S| Giat 2AR&PREr k i n

whi ch the commﬂhc%dﬁ@?gg@§oﬁgemg}gq)%tc eshd Ny 2t ABSR. deParexagpkeont he

t
control of the routing Tnformtion an he regi stered | ocation 1nformation
may sim|adldy b&heo sgRe ff §BCaPTES ViRV L8Pry out a hierarchi cal
managenent. As descri bed above, according to the
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present invention, the processing |oad on each of the comunication nodes
when searching the routes of 25 the nobile station is relatively s Id
because of the distributed managenent which is carried out. In a iEF&NN
when the nobile station noves to a cell of another base station, the
process to change the routing managenent with respect to the nobile 30
station only nmredsrtorhpemgarried out ipnythe communication nodes in the

differing route portion between the route portion reaching the base
station of the cell in which the nobile station was | ocated before the

nove and the route reaching the base 35 station of the : | ch the
nobil e station noved. A Cordlnﬁgg}f%rﬁ?Eﬁ%ﬁﬁﬁxﬁ%ﬁ}%toéégﬁ%éﬁggaﬁﬁgting t he

| ocation i nf ogpatANcO&ipt e PRI beuda i BFGR2QR4muRbcst 8dri ovdes reduced. In
addi tion, according to the present invention, it is possible to provide a
mobi | e wirel e88dpdcket EoATRIiEat L D CoOYETEH WAPER irelabpPhed dferd i he

| ocation nanagin%tgpthodcgor ? managi ng thg 'ﬂ%%hEEEVOf the nobile station
descri bed above. rEREFC 12 ﬁ?é% t rhvéntion 1's not linmited to these

embodi ments, but variedst¥arf@dn oas canfhriRditicaathefs Msikeonade ad t hout
departing from 10 the_scope of the present invention. 15 20 25 30 35 3 0
DEC 2004 | N THESGEAF MBayep7ofl the dulsineg chi ¢el e8brirdcke tCo@mPaEe atiaion

system conpr i %kng @eﬂl lirnakahiéfh Oa( 1986'1@@' ggraitg%nnq(%esiocated is managed

as location information of the mobile station by being
distributed to each communication node in the route:

a packet address to the mobile station is
successively transferred from the communication node in
the highest layer to the base station depending on the
route which is distributedly managed so as to transfer the
packet from the base station to the mobile station by a
wireless communication; and

each communication node is provided with a routing‘
table which manages a portion cf the route from the
communication node positioned at the highest layer oi the
hierarchical structure to the base station of the cell in
which the mobile station is located in correspondence with

the mobile station,
the system characterized by:

paging means for paging the mobile station from a
plurality of base stations under control of a predetermined

communication node;

receiver means for receiving a location
registration update request signal from the mobile

station;



and base stations in comunicable relation according to a hierarchical
structure, and in which: a route froma comruni cati on node positioned at a
hi ghest | ayer of the hierarchical structure to a base station of a cell in
which a nobile station is located is managed as |ocation infornetd dhC @804
the nobile station by being distributed to each conmmuni cation node in the
route: a packet address to the nobilejgtation is successively transferred
fromthe comruni cati on node in the highest |layer to the base station
dependi ng on the routengich fsrdisterbinedbywhmnagee sebad e admansfler
the packet fromthe base station to the nobile station by a wreless
comuni cati onfCHRE EACH GomAAR cxtdbhomotie &sfprovi dedlwitbh am rdiiteimng

t abl e which manages a portion of the route fromthe comunication node
positi oned atPERE RrghesM |idyey TFcem@ céd brakohical structure to the base
station ﬁf the cell in which the nobile station is located in
corresportdence with thelBfiing geearonior hepdpsiam ohar act exirzed by
pagi ng neans for ﬁagin% the nobile station froma plurality of base
stations undef CBGAPFoE2SRSS e AR Hrerlt ieBnAtAE8atnon AGUsE tecaheer
means for recejﬁk\{i ng,a location registration uypdate reguest, signal fromthe
mobi | e statiDh©3 BeBECSIGGA a5 ) SBCHRANSSL br 2HEL BPACHI A dwRe’ t he
snoble term ves _fr. ab station in a first cell to an ather

base stati onq?%ngggegoﬁﬁr%ghn; Oﬁgﬁfpd%‘f‘ﬁ% hRahlSfBRSEpakREAGRoRE &M enore

routing tables; pkrCoERYNI ¢aLd PN nodes in a route to the

20 (i) the mobile station mecves from the base
station of the first cell to the base statién of the
second cell; and

(ii) the receiver means receives the location
registration update request signal,

25 such that when the mobile station moves to the
second cell in a reception waiting state and does not

transmit the location registration update request signal,

the updating means is not activated.

5 2. The mobile wireless packet
communication system as claimed in claim 1, further
characterized by:

means for determining whether or not to transmit a
location registration update reguest signal from the
10 mobile station depending on a paging area in which the

moebile station is located.



ot her base station in the second cell and which did not nanage a portion
of the route to the base station of the first cell, when: (i) the nobile
station noves fromthe base station of the first cell to the base station
of the second cell; and (ii) the receiver neans receives the |ocatijon

regi stration update request signal, such that when the nobile st at i3dh Db egs
to the second cell in a reception waibpng state and does not transmt the
| ocation registration update request signal, the updating neans is not

activated, 5 2. The nobi Be wirel eghepafiell e GOMRIN LAt OMSYySt em as cl ai med
inclaiml, further characterized by: neans for determ ning whether or not

to transmt acdronatiesattegi syeathoasupdalimeeduesilSingnal feomdpe 10
nobi | e station depending on a paging area in which the nobile station is

| ocated 31D DeG:20ddrePdzdlebpobil e wirel ess packet communi cati on system as
claimed in claim?2, further 15 characterized by: neans for setting the
pagi ng area fromtheeanbi Fer statian deperdigig o nadeomuhermorh 1dhe
nobi |l e wirel ess packet 20 communi cation systemas clainmed in any one of
claims 1 to 3tHurehedepbndanterhzednbye meaberf.or del eting managenent
information of a route portion froma routing table of each conmunication
node in a route froma comobn comuni cati on node, which 25 branches from
the route to the base station of the cell in which the nobile station was
| ocat ed before the move to the néWer Bebd lisp wike lasferpasdert st ation of the

second c%hﬁ, when the npbile station assunes a comuni cation
cormmunicatlon system as claimed in any one of claims 1

to 3, further characterized by:

means fcr deleting management information of a
route portion from a routing table of each communication
node in a route from a common communication node, which

25 branches from the route to the base station of the cell

in which the mobile staticn was located befere the move
to the new route to the other base station of the second
cell, when the mobile station assumes a communicaticn

state with the other base station of the second cell.

5. The mobile wireless packet
communication system as claimed in any one of claims 2
to 4, further characterized by:
means for transmitting a packet transfer request
10 signal to the base station of the cell in which the
mobile station was locafed before the move from one of

the communication nodes.



state with the other base station of the second cell. 5 5- The nobile

W rel ess packet comrunication systemas clained in any one of clains 1 to
4, further characterized by: neans for transmitting a packet t 34n3HCe?(4
request 10 signal to the base station of the cell in which the nobile
station was | ocated before the nove fromone of the comunication nodes. 3
0O DEC 2004 6. The nobile w rel ess packet 15 communi cati on system as cl ai ned
inclaim5, further characterized by:?feans, responsive to the packet
transfer request signal, for returning a packet to said one of the

comuni cati on nodes fromthe base station of the cell in 20 which the

mobi |l e station was | ocated before_the nove. 7. The nobile wrel ess packet
communi cation system as ti ai med |%hﬁlﬁgﬁfie V&FFH&F @ﬁéﬁﬁgterized by: 25
means foréaﬁ rnin Caet}packet addresseﬂﬁﬁo t.he b|Ie stgt to the
conmon ¢o cat- &t ront CYAcH co ﬂFéaﬁPo FAdHe "podi

| ayers | ower Q comuni cati on node and in the route fronlthe
conmon connun%g§|%§$%§}rg§”b¥he base station of the 5 cell in which the

robi e stati on 'was Jacat ed. befare, Lhe.  Tode. o8 uACoUIUIISA! Lannode for

the comunication systén1ac ng to any cl &S
signzl, for returning a packet to said one of the

communication nodes from the base station of the cell in

20 which the mobile station was located before the move.

7. The mobile wireless packet
communication system as claimed in claim 4, further
characterized by: |

25 means for returning the packet addressed to the
mobile station to the common communication node from
each communication node positicned in layers lower than
the common communication ncde and in the route from the
common communication node to the base station of the

5 cell in which the mobile station was located before the

mode.

8. A communicastion neode for the

communication system according to any one of claims 1 to

10 7.





