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10 BACKGROUND OF THE INVENTION 1. Field of the Invention The present
invention relates to anode search nethod, node, a nobile comrunication

system and a CHDRAE!SEaI0 HANR!, OSUEE, MobildE Tohinahi 8t Hn thatRal, abed Art
15 As a conventional nethod wher ebz a%lpartl cul ar node searches a group
formed of a plurality of nodes FBPPRRET feefassm IPGEQ'E%H node, there is a

met hod utilizing an anycast address

(http://ww. ietf.org/rfc e cast address is
an address that makes |té%%§%3%%eéﬁﬁgcgeﬁg %E ‘%%@Pﬁé' éﬁ Mdcat ed node
from anongS5a pl ural Irhysoippndmmmdlacnm uple ande:laliies &RyCB&teBUHLESS
has been intr%q n met Pro ocol ver the ot her
hand, in the I'nt (ea%nek' E’L%oco ESP\%%?T(G gf1‘J$1eélrt Aﬁjgﬁvc%ﬁ)b‘??

managemnent nodﬁlOO\%B@H?éBféatlsdmagJammt 2023 ; suheamti‘rejebnvemtﬁoﬁa&ﬂieh to
a nobil e node a%\éeganrbg][e oopi Ie%eggdg%u %/Pere The nobi | ity managenent node

conducts, for exanple rans and eri ng of a packet directed to a
mobi | e node. Ther ef ore, the nobile node needs to search for a nobility

managenenjgnode that exists inp r\tc;{@Rgghgh&or.ﬂ&pc} 961 ngly, 30 in an

access router to which thenobile node 1s connected, anobility managenent
node in the ndi-gEbet@oefl tdfe tinwentdens router is previously set. Further,

the nobi) e node ca@ﬁépwge@@szﬁ@énf% ga&&@%%ﬁ&hig&é@éﬂ L,ehg&t hfo)iet he

preset nobility managenent node, etects a neig
met hod i s Conél}B‘P}é’dl gommunlcatlon system and a computer program product.

(http://ww. | et fpes@tigtenele ¢haf kel sk tadeet f-nobi I ei p-hm 1 26 April
2006 pve- 0§ txt). As a conventional method whereby a particular node searches
a group formed of a plurality of nodes for the nearest located
node, there is a method utilizing an anycast address
(http://www.ietf.org/rfc/rfc2373.txt?number=2373). The
anycast address is an address that makes it possible to select
20  thenearest located node fromamong a plurality of nodes and access
the node. The anycast address has been introduced in Internet
Protocel version 6 (IPv6).
On the other hand, in the Internet Protocol (IP) network,
there is a mobility management node, which effects management
25 so as to deliver a packet to a mobile node even if the mobile
node moves. The mobility management node conducts, for example,
transfer and buffering of a packet directed to a mobile node.
Therefore, the mobile node needs to search for a mobility
management node that exists in the neighborhood. Accordingly,
30 inanaccessroutertowhichthemobilenodeisconnected,amobility
management node in the neighborhood of the access router is
Previouslyset. Further, themobile node causes the access router
connected thereto to notify the preset mobil'ity management node,
and detects a neighbor node. Such a method is conducted

35 (http://www.ietf. org/internet-drafts/draft-ietf-mobileip-hmi
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However, the nethod of searching for a nei ghbor node by using the anycast
address has the follow ng problens. Since the anycast address has been

i ntroduced in IPv6, it cannot be used 5 in networks using |Pv4.
Furthernore, it is necessary to conduct a setting for adding an entry of

t he anycast address to the routing table of every router i mneApsl 06k for
which it is desired to validate the anycast address. Furthernore, in the
anycast address, the criterion for a decision as to whether the distance
10 bet ween nod@%6i%3-dKért depends upon the routing protocol adopted for

the network. Theref @igevbhe PRGN {RRd | fCQQQPEhﬁ&@J}f%elahﬁgkglfﬂé?&é gipde

on the basis of its own decision criterion. Furthernore e anycast
address, a nod®itsbhe aFICesE HAress hagtdepf RS aBEeRIens nofanra e

group that is alrgﬁcaatsedaaaeé§§thasl%etehelﬂ%@ddé&ﬁllh ﬂ(G@Ptltt %enae@ebétlﬁf‘éé

FurthernDre In the anycast address, in the case where the nearest node
cannot be Sused PBFW%JE)]H% ueéagowvfbucﬁua‘ghemowa%@ BECRBEYFY Lty eanduct

contract, a nekghboig pedaddialy 4rakeeri be hleatsy st AaReas €S teHROdS:1GaRN Ot
be detected I.n _at her. words, a nei ghbor node cannot be detected 20

according to t1PLS PHaEVERY | FrYidte 36’a§e§et‘€?ir]f He ot Cihakidlisi e tHeedndtthod

in which a rmbxalladmdeth@aaus}eﬁa@ﬂ SUAGRES . I Quir@helRof8l | {1y Endeiglaek

nobi ity nanaggﬁf _ng t he nei ghbor nohility managenent node_ i s
previously set* 3 75fhe it EELLF AR 0T f BiAE PAT AT T R LEELTGHCE to

notify 2510he beewgkhatodmbiikidhoraegaientipbndhe Thet eigpeotbbelmidped has
the follow ng ens., A fixe reI t|on s forned between the acgess
router and thgpnngh?lq tWﬁ%ﬁégeﬂB ‘3&% 6?etﬂ85 ettig. CPROthEe Rher e
t here has beema aedbhnge wédes idnuahieObas 6 CHE aists @ckehi ﬂeomsldleleﬁmrmrn a
failure, of a mobilj nagenent n ode S_neces

fixed relation in or r o ke 1 egggg?%F359ge%%1?ggﬁ %iﬁéiﬁ%%%qﬁgﬁﬂﬁber
node. | n ot heftowogdsyp canndt detcees sangdd bn dhbeyrouipetiset 1§ ﬂgciathealrﬂeaureisghbor

access oy er gpel Ho&@'diﬁéegLe h'xfce%tﬂertﬁe'x%@é‘ &%%ﬁ%s rﬁ!rittg-{ T nOWh'J.ﬁhthe

anobility managenent no as en set en a no Sde Connect ed
35 to the acc@és¥cashtatddregmotindéhectase msdd tthennaagestmodpd@mnn@t28e

April 2006 EVﬁQeB&th.ﬁmf‘ea:.s@aéM}Frgu& Large fAUReE o(}fsm:dfy SP4e3 Rk 8et,

connect ed
a neighbor node that takes the place of the nearest node cannot

be detected. In other words, a neighbor node cannot be detected
20 according to the situation in some cases.

, On the other hand, in the method in which a mobile nede
causes an access router to notify a neighbor mobility management
node, the neighbor mobility management node is previously set

[ in the access router in order to cause the access router to notify
25 the neighbor mobility management node. Therefore, the method
has the following problems. A fixed relation is formed between

the access router and themobility management node by the setting.

In the case where there has been a change of situation, such as
addition, deletion or a failure, of a mobility management node,

30 it is necessary to alter the fixed relation in order to make it
peossible to suitably detect a neighbor mode. In other words,
itisnecessarytoalterthesettinginall neighbor access routers.
Inaddition, if there is anaccess router forwhichamobility
management node has not been set, then a mobile node connected

35 to the access router cannot detect a mobility management node.
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to an access router, a nobile node can detect only the set nobility
managenent node. Therefore, the nobility managenent node is congested.
Even if congestion occurs, the nobile node cannot 5 detect other nobility
managenent nodes. BRI EF SUMVARY OF THE | NVENTI ON An obj ect of the present
invention is to provide a node search nethod, node, a nobilX &prib2@d6ati on
system and a conputer 10 program product whereby a service node for
providing a service to a nobile node and the nobile node can search for the
servi ce node Buepdenthstgsantiesasi lyracoondengfinotine wod«laBé aneescted
node search ne | resenf inventiop i node,_search

net hod for searrtg%?lng&?éogrsdggggégi %g'%r?g&g I%oo&re 3y 8&89?8?@3%%@?“@5#6“&
mobi | e node, iRARAEIHET e nestenunTeetdfore . sybeemvbhtl txdimagagepbut ahbdy nf

servi ce nodes gpfqd Dbi npde f eryic ades _and the
mobi | e node hayi ng ﬂ%l%rgeﬁgtggr gge‘“’“ﬁ.t gglnf)?:gﬁf%d %/%e g‘foo%rlgeaaga(?sgggn%
servi ce nodes. 3gFRCHRIders agbéhifBthotagsmemti sedesransnitting a node search
packet for 20 searching for the service node froma node, which searches
for the service node (hereafter referred to as search node) to an address
stored in the node storage ufRLESf SPMMARE PR THEOJAIVENEEONr ni ng a node

notice packet from ah b8gebtose e HracliCenyBRfiEen Yl €0 R2S,1EEEL VA Ne
node search packet (hereafter 25 referred to as search packet reception
node), and a SERVITEHRRS . Befer 2Rkl eiromeuaicRt hae kes tewe aptisrompeieer

(hereaft eror effdam beoascpeindtaiah HOBR)ce hRdeNEos G AN dIRLea! S fEqRONSE
e a

to the node stearch P cket, detecting the service node on a basis o
returned node fofi B2 Jgja%ﬁ’é’tdeoﬁnflh@%é‘a?aélllen%ﬂ% CRRdSepERht ifog the Sornewe

storage unit ofodeheusenstbusiDgeard cashagi scObrdfpieried cSEYhSEanAde by

the search node. Th $e‘%i pheral node is a service node other than the
search packet recegt B A ChTHELBPEr RECAFFing ha tBenBHREeRE HEvaHden t he

search packet iseeepbiensemrith inktlhsdedornséfechinly |38 §8FLEE GREdDFoTY St em
e LT NEC R R N I i
can aut ononobuskytemdmeti ufidnga pturvakitnofl@ervice nodes and the mobile node,
each of the service nodes and the mobile node having‘ a node storage
unit configured to store addresses of service nodes. The node
search method comprises transmitting a node search packet for
20 searching for the service node from a node, which searches for
the service node (hereafter referred toc as search ncde) to an
address stored in the node storage unit of the search node,
returning a node notice packet from at least one of a service
{ . node, which has received the node search packet (hereafter
25 referred to as search packet reception node), and a service node
other than the search packet reception node (hereafter referred
to as peripheral node), to the search node in response to the
node search packet, detecting the service node on a basis of a
returned node notice packet by the search node, and updating the
30 node storage unit of the search node on a basis of a detected

service node by the search node.

The peripheral node is a service node other than the search
packet reception node. Therefore, all service nodes other than
the search packet reception node included in the mobile

35 communication system can become peripheral nodes. According to
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by transmtting a node search packet. By sinply transmtting a node search
packet, the search node can receive a node notice 5 packet fromthe search
packet reception node or the peripheral node in response to the node
search packet. Further, the search node can detect a service node on the
basis of the node notice packet. Therefore, the search nodecAaprie2sed y
detect other service nodes included in the nobile communication system 10
In addition, the search node can receive a node notice packet, which neets
t he situation &Chtenpffs s ciregigmdsiba ssfarchen nimewh$eamam tpatk @karch
Therefore, theggea d | 0 L.ch neet.s the
situation at thaf% %ﬁbﬁ&%ﬁeﬁgg%i ?E}a%ﬁtgggoﬁ‘é%é{étggg {%ae cr%loggrs? osreardré' Tt d%n
the basis of tRE HEeRBLEEH W&t ¢ sedeSseptch DRwkedf.orBy shwplsedrensnideiogn

dynam cal | y hokdhé@sl@sarchhh £dkdeetfat 1,540 H%hg()@%tgtretcréﬁkretérﬁ%dtéo‘ngggge

according to the 1?resent i nvention COngI’I ses a no storage uni
configured T o BRGFeT ddtimedbessepraepacketneeeeption sedechr gdekperépbarabn

uni t configur eflodi® i6r eaé Lo REALED L RACKLLKLO. b@‘u‘:'i:ﬁ%s:mﬁfeegeg?cﬁn
address stored |@ the node storage unit, in order to search for the
servi ce node, R3°LOrfithi%Caerond SfFitlcCoRPrgueR dhteo baskfuF ddice nodeanshice t he

node search papektet Cr eRELEEMe ! hReS@BRERNPACKS oA @AlH9Y HBE Lot adhd£Cei ve
a node notice, acket returned fromat |east one of the Search packet 25
recepti on node®ZEht-Th&oFeSi pRettethdde the FebhbfseonBind aatiRBnEYEEEM. node

search pacdket, a detenidioion)itheCosdrdithede £On doEREVe W aeSEs Vi SEp s On a
basis of the dfchnr%' ce acket recel ved by the comunication unit, and an
update unit contigul'ed T FATpthE NP hIdE S8 afc TGS 1gmpes ithegtode
servi ce, node detacthegdacBét by Theeedetrectin seairth AROEE Mttt BesdOdie: Of
the present iny tigrp. ﬁhrg search gck { creat b‘?‘n upit creates a node
(0] ic ]
search packet to He ransn?ﬁse&%et 59 RO BHRR s T8RG B n THE ABAECR (fdsye
unit. The conmmndiadaisi Wre nade tstbragsmnis ¢iehaads iseaf ¢he Rttt c@ansh HEGRI VES
a node nogkce 3ypacket %%sgglgsg %‘9 he node search, aﬁ et. T(ge
. . . r earc
detection unit 4 26 Apri o 8; E8pECR HIod L SYREMALE ll(’(hléoJD J1¥E5E t he
node notice p&&Heh. megherdiorsdtualiéonode tlaamt autmenonously search for the
servi ce node. A node according to the present invention comprises a
node storage unit configured to store addresses of service nodes .
a search packet creation unit configured to create a node search
20 packet to be transmitted to an address stored in the node storage
unit, in order to search for the service node, a communication
unit configured to communicate, transmit the node search packet
created by the search packet creation unit, and receive a node
{ 3 notice packet returned from at least one of the search packet
25 receptionnode and the peripheral node in response toa transmitted
node search packet, a detection unit configured to detect the
.service node on a basis of the node notice packet received by
the communication unit, and an update unit configured to update
the node storage unit on a basis of the service node detected
30 Dby the detection unit.
According to the node of the present invention, the search
packetcreationunit creates anode search packet tobe transmitted
to an address stored in the node storage unit. The communication
unit transmits the node search packet and receives a node notice

35 packet in response to the node search packet. The detection unit

4



The node can receive a node notice packet fromthe search packet reception
node or the peripheral node. Further, the node can 5 detect the service
node on the basis of the node notice packet. Therefore, the node can
easily detect service nodes included in the nobile comrunication system
In addition, the node can receive a node notice packet, whi2ZhApee60d he
situation at the tinme of transm ssion of the node 10 search packet.
Therefore, the node can detect the service node, which neets the situation
at that time. THFafdatlee weryigpdaids onttte badesEOLAGMIY hohck ha iasi s
of the detect edrrsaia\tis T fQ t he.node can dynam cally hold
servi ce nodes, which Qﬁeg?%%% Y g?{lﬁd |°§r?maf]s%%§teaf:?ﬁef I{*Sh?ﬁ\sﬁﬁﬁilfzé node.
conmuni cati on srg’set’éﬂﬁl%l@é‘@r’él@%i\t%atlmdqm%éne padk\eetnfrtm Mé&ﬁ% pdRet
search node COI’Ifelogpthdnt@o&_,EEHIC f.0 smttl ng a
node sear ch paglﬁ% |n or der to Qgea%g#ﬂ?he]? e serV| g'érﬁ% hr‘r‘e“s?g&r EA™
packet recepti RGPS S/EVEGR st de Onetles \bastilseo i ortes aeaeah;tpaﬁ@tacket

transmitted frame28sbhe, L0@r §Ba8QLS, o204 i pheral rejn the
search node cgggrl ses. a node storage unjl’}% fa%g% Fg%lgdwte “838?& 18 of
servi ce nodes STy Jc]r?ﬁé“&ﬂ‘éf‘l@%h‘t’mow&mﬂt configured to create a node
search packet to be In amarktibed £, q{bcﬂed@' %S§ ! the node storage
unit, a communjgation gnlt conf i gu?ed to 2! cgt%mrgﬁ?g%tl{édet PREESEL PRfES hode
sear ch packet Cf b4t dge § tifestbartien Eécﬂé@t téne #f vranmitssiamdof atel veia

node notidé paséatch phokeed Thiee®iratrel, 63 nOHE Rh &&&é@@ﬁg%&%&k%t%o% .
fode

reception nodeg ang i pheral . node in response to a transnitt
sear ch packetew a dI;en S PE gh?‘fa‘éjcﬁﬁ? Ui ténget dive ubda bemniiteupdateon a

basis 30 of th@lmgdéar&ﬁqmepﬁ@ketonr eﬁslb\é%dsbyftt*ﬁ% GOPILU £3LEQR E'Hode and
an update uni tqp o_update the node_ storage unit on a Bas f

the service node det ect’egh Ve Rt EPABRCRRY hodd: sepuiee W@Wamlpmuuct
accordi ng to tMeetsy ében‘éltmmtaem iaan thatatea@put er program product for
causing ajgonputer p a node. The conputer program product
conprises 5 26 April 3@%%% a%mu{‘lSSEr{)?ﬁe?Y%%F&ﬁPE%éng? T ginegentie
conputer to sti@ventigucsmpedseb Her vbaechodde, conSRAGRE £OMEUMLSN B5OFHAM

code for service node by transmitting a node search packet in order to

search for the service node, the search packet reception node
conflgured to receive the node search packet transmitted from
20  the search node, and the peripheral node, wherein the search node
comprises a node storage unit configured to store addresses of
service nodes, a search packet creation unit configured to create
) a node search packet to be transmitted to an address stored in
{ '} the node storage unit, a communication unit configured to
25 communicate, transmit the node search packet created by the search
packet creation unit, and receive a node notice packet returned
from at least one of the search packet reception node and the
peripheral node in response to a transmitted node search packet,
a detection unit configured to detect the service node on a basis
30 of the node notice packet received by the communication unit,
and an update unit configured to update the node storage unit
on a basis of the service node detected by the detection unit.
A computer program product according to the present
invention is a computer program product for causing a computer

35 to function as a node. The computer program product comprises

5



causing the conputer to create a node search packet to be transmtted to a
stored address, in order to search for the service 5 node, a third conputer
program code for causing the conputer to conmunicate, transmt the node
search packet created, and receive a node notice packet returned from at

| east one of the search packet reception node and the peri pheApkilpoge in
response to a transmtted node search packet, a fourth conputer program
code 10 for causing the conputer to detect the service node on a basis of
t he node noti cé@ phEkktcompsdieveprogrm aofief fdr canpihgrtiy egnaitegoe shoke

causi ng the coppul-etsbe 4P t.he ess n.a basis_of a detecje
service node. 15 BRI EBF DES%%}I%%:C%\P@Q%EE; Lc‘\WPé\RgroEr%?ﬁa‘bmﬁ% r
Fig. 1 is a di &§FaMShohe prwudeat tgueneatn somodensbateh coaoret aat iben

syst em accor di RgahOmprfddsh Lnd t NMedyeption, Fig, 2 is
a bl ock di agram showi ng_a cont | gurd;%?%ﬂé)gcﬁ' %?%géf«‘%g :fta(:a(:rc()%fl i%ﬁgg%sﬁrgilf’gt
enbodi nent df PAEE predBArd; ermptieghprogran @desfar diagiam theviargputer to

nei ghbor MNAP t ablfum{\éh e SE£2AEEARLE nloR oL di 0 irst
embodi ment of the present’ ‘invention, B S%e%%glgﬁaacg{&%cildél ag&r’a%?%%&?\neﬁ‘éea

configuration BfRMCIFe,paskal nfeterned ifirom atbbeisemnefoft tbepsesech

invention; Figacket TeteditaghombsduMdgna NSk GGt MABakahl ereas{}%n%es%%d
table in a M\l(]gl%J accordi ng to a first enbodi nent of the presen i nvention,;
Fig. 6 is a di agtiiisHSM AGda Se2ch PAGkeh. MAEoREFhueeRI t Q0 Py Janot trede MAP

accordi ng 10 afdr rcsiu samigo dh8Bsdmptft drh@ oPEESES +hHeN¥EPLE 88 nddd on’al Sadis

di agr am show NG %hMAP earch Eacket accordin to a first enbogl ment of the
present invention;  FIYE PEAIGRPIE L B h G fif5h £omem teat pregram
request, 35 pasicet facoondiing the &dripusleret®egaaRpt tid aliBecPEESYH a basis
invention; 6 2 %prdueltezgog Figs, 9A and 9B are di agrans show ng MAP notice
packets according to g firitTelfodio®nt of the present invention; Fig. 10
is a diagram showi ng a nei ghbor MAP table and a

15 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
Fig. 1 is a diagram showing a configuration of a mobile
communication system according to a first embodiment of the
Present invention;
Fig. 2 is a block diagram showing a configuration of a MAP
20 according to a first embodiment of the present invention;
Fig. 3 is a diagram showing a neighbor MAP table and a second
table in a MAP(k) accerding to a first embodiment 'of the present
invention;
tﬁ; Fig. 4 is a block diagram showing a configuration of a MN
25 according to a first embodiment of the present invention;
Fig. 5 is a diagram showing a neighbor MAP table and a second
table in a MN(a) according to a first embodiment of the present
invention;
Fig. 6 is a diagram showing a search for a MAP conducted
30 by another MAP according to a first embodiment of the present
invention;
Fig. 7 is a diagram showing a MAP search packet according
to a first embodiment of the bresent invention;
Figs. 8A and 8B are diagrams showing a MAP notice request

35 packet according to a first embodiment of the present invention;
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second table of a MAP(k) when receiving a MAP notice packet from 5 a MAP
(i) , according to a first enbodi nent of the present invention; Fig. 11 is
a di agram showi ng a nei ghbor MAP table and a second table of a MAP(k) when
receiving a MAP notice packet from a MAP (j) , according to a first

enbodi ment of the present invention; Fig. 12 is a di agram shpgupgil 2006

nei ghbor MAP registration 10 request packet according to a first

enbodi ment of the present invention; Fig. 13 is a diagram show ng a

nei ghbor MAP tabl e afiiga. ¥eewndd9Babte ®fagrMPEhpwasqomsh ot Ll Jadkst s
i 14 is a diagram showi ng a

enbodi ment of herRE | nvention:. 15 Fig. i .
nei ghbor MAP regi Str alﬁ;égﬁé Aacq%énosw{ g4he rﬁ?n%a?cfké:theaBE‘é?ﬂ’i‘ G- oy s t
embodi ment of the pfésentO iisventiegrakishowlimd 3 AedyBEEAMAN MG anADRI | e
comuni cation gusbER A1l he 41 a MAP(o0).is newy arranged,
according to a first 20 eenﬁo%j%lﬁﬁéﬂw%?’etnhﬁe% e5dHt @i e\F/fPﬂ:bﬁ? Y freg g
di agr am showi n§Mi6\ia - epeeyisedrchesrd emsod et aetigbpessagt MiRention ;
according to a firstpgrbadi ggn resent invention; Fig. 17 is_a

di agr am show ng the state a?tge%1 (gierl%%q%tsglé)?’ﬁg aZ%ei’@hlh%rstM%Psgﬁé’&eb?n‘% a
MAP(0), accor dPfigoR$ tableref acibick hewhenofeceve ngr @ 38R nboveatdake tFHgom 18
is a diagram shewpg) aamBbi-hen& AN ' fter arrangenent of a
MAP(0), according to _aafi rst Ié("rfrb(_)di m%?géﬂ%bqah)ﬁg&%;gefs@%ﬁ PTEVERT ?‘gﬁ?ngborﬁ g.
19 is a di agram shoWifg 42skarcAipgran simwioendune eghbdry MAPMNegasEnatliy t O
a first ervodirmpiesaf phldRep 88&0MF a1 MY &Y LOP;] e Fl i s.a_di agram showi ng
a nei ghbor MAP. table and a second tdz;%l e of E]érﬁ/ﬁP%%O%;édgglrtdF%g%ﬁ% Br955%
enbodi nment of Jtrhveentﬁl‘:’éls':ent invention; 35 Fig. 21 is a diagram show ng a

nei ghbor MAP table &nd.a13 26 AdilalyraR08nseE0 % LRRI@ KLY AN 26F0TdiNg to
a second enbod] ment, f %he resent invention; Fig. 25 I's a dragram show ng
a search for a Cgﬁla %toé"ga MAP(f) according to a first embodiment of the

present invention;

15 Fig. 14 is a diagram showing a neighbor MAP registration
acknowledgement packet according to a first embodiment of the
present invention:

Fig. 15 is a diagram showing a mobile communication system
at the time when a MAP(0) is newly arranged, according to a first

20 embodiment of the present invention;

Fig. 16 is a diagram showing how a MAP(o) searches for a
more neighboring MAP, according to a first embodiment of the
pPresent invention;

Fig. 17 is a diagram showing the state after a registration

25 request issued by a MAP(o), according to a first embodiment of
the present invention:

Fig. 18 is a diagram showing a mobile communication system
after arrangement of a MAP(o), according to a first embodiment
of the present invention;:

30 Fig. 19 is a diagram showing a search for a MAP conducted
by a MN, according to a first embodiment of the present invention;

Fig. 20 is a diagram showing a neighbor MAP table and a
second table of a MAP(k) according to a first embodiment of the

present invention:

35 Fig. 21 is a diagram showing a neighbor MAP table and a

7



by anot her MAP, according to a second enbodi ment of the present 5
invention; Fig. 23 is a diagramshowi ng a MAP search packet according to a
second enbodi nent of the present invention; Figs. 24A and 24B are di agrans
show ng encapsul ated MAP notice packets according to a second enbodi nent
of the present 10 invention; Fig. 25 is a diagram show ng azé/AprirQiose
packet transmtted by a MAP(i), according to a second enbodi nent of the
present invention; Fig. 26 is a diagram showi ng a nei ghbor MAP table and a

15 second tabl eseafondl tAR(&)n WeNad QERI gD 2sMBBL 8 QbG8 1 from a
MAP(i), accordig to.a second enbodi m;ntgn%f £he pr egnggtglmgl?\%g%tﬁh&ﬁrﬁﬁe&t 27

is a diagram show ng 2 MAP notice packet transmtted by a MAP(j),
according to a secondigntrmiigeatd fgridhe sRERSEHta s2ArbRVEN 10RAp Fldha il J5 @
di agram show ng)a,aaﬁgﬁgcp %r a MAP conducted by a MN, according to a
second enbodi nent “of - the presBitoTFrhiron;seqong epbodinentyosckhelipagsamt
showi ng a cenfilgweatiom; of a MAP according to a variation of the present

invention; and 25 R 3Q iss a_bl ock d'ba?]r,am showi ng a configuration of a
MN according to a vartation-df FhaITABSERFing \eNRAP sTEansiTAREEr BESORARTLON

OF THE | NVENTI &N a[ fe¢end Embodiiment] o80td/aftidsen€ormvEh €854 0N Syst em)
(General Configurati f bi ni cati on System The nobile

conmmuni cati on syst enﬁ;bssg's %ﬂngéﬁl %}%% SFEATS” SLRBHRY eRqaRsulgitpd MAP

(Hi erarchi cal Mbi¢e Haeke)ts FheoHM Ry Has abserondimicaedehy &xRapdppgsdpbil e
| Pv6. The #iM Pihgerge @i | ity 35 managenent schene for transferring a packet
transmitted toward 8 26 April 2006 a hone address of a nobile node
(hereafter referredFi@-asd WR)a diagrdreshdwinganmdasotidd pckoOneragsiitted

Foforred Lo as MDY AL I T g 7 kel ot e e fc bR yatem
conpri ses invention;
Fig. 26 is a diagram showing a neighbor MAP table and a
15 second table of a MAP(k) when receiving a MAP notice packet from
a MAP(1i), according to a second embodiment of the present
invention;
Fig. 27 is a diagram showing a MAP notice packet transmitted
by a MAP(3), according to a second embodiment of the present
20 invention:
Fig. 28 is a diagram showing a search for a MAP conducted
by aMN, according to a second embodiment of the present invention;
Fig. 29 is a block diagram showing a configuration of a
MAP according to a variation of the present invention; and
.25 Fig. 30 is a block diagram showing a configuration of a

MN according to a variation of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
[First Embodiment ]

30 [Mobile Communication System)
(General Configuration of Mobile Communication System)
The mobile communication system uses a mobility management
scheme called HMIP (Hierarchical Mobile IPv6)}. The HMIP has been
obtained by expanding Mobile IPv6. The HMIP is a mobility

35 management scheme for transferring a packet traﬁsmitted toward
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5 a plurality of nodes, such as MAP(a) la to MAP(n) In, M\(a) 2a, and
MN(b) 2b. A plurality of nodes MAP(a) la to MAP(n) In form a group. MAP(a)
la to MAP(n) In each grasp a MAP |located in its own nei ghborhood
(hereafter referred to as nei ghbor MAP) by searching for another MAPs. The
MAP(a) la to MAP(n) In accept 10 registration of the honme adglg aysil200s care
of address fromthe M\(a) 2aandMN(b) 2b. Further, theMAP(a) |atoMAP(n) In
receive packets transmtted toward hone addresses of the M\(a) 2a and

MN(b) 2b, via tdheohh, aaade songduet nByf§eri f 1 k and. transfer. of
t he packets tot hﬁ ca?e of addreslsn. NA%(% g%egé%l&g?%)%ﬁ%mfend are E'sse}"'\%/’i)ce
nodes for provi@ hg®AT5EHEi 9GS CRRLE] Daneagent( B)ereaffeirsretevied ty as

MAP(a)l a to MAR@N) hndimso i THY hhbmoga%@g%rﬂe %}a&g
search for MAPs, and Igrﬁ{g nei ﬁhbor MAPs. N (a)refl}q%y}% M&R@gpéct
a nei ghbor MAP to be™® TUSRE 1ARd9r égitdedionie dpumunigat g8 syatien aoupofises
address in %hea plureiighbor Mite Fukubar a® M (he V(@) Mg@@ﬁ/gw b)b%@(l% eggh
register the hgpp Mre§ﬁ a;&? n _address of the nei ghbor P'to be L}SG ,

in the HA There are 3 gPar ipﬁfz‘r 1B s olieEal AP 6t d avBP (P (), 1NEaFm
2a, and MN\(b) 2grdup.t hBAROSUITagtdese (ingt hﬁrbadmgkséwﬁlraem@”locﬁéd RRapglic
letter in pareg%lp%g%sgﬂb%rﬁ%gg ﬁﬁ a‘?ﬁl;%AP synbol or a synbol for

di scrimnating a or "abRCY hEOTFtt i TESREEPRI hYy 2% NedERPOSUMAP Asbr VAP
or a M\, is hefexfqling éber avoitiar ampsodeThd MaP (3t 18Nto MAR(RS BRUSccept
informati g, t .S 4:nf0 | 0 concerning the node itself (hereafter
referred to as%m%ﬂr%&ga%ogﬁ%?m“l'eor?)%%gﬁﬁsi ARDr RS GF eoAresni o Highe

rel ati on bet we®H ah2a apddwl (dnRanoFhethaondenehmrgaltier t6 Rhe(f ¢d nt A @Sive

i nter-node i HER -node information, there 1s information
concer ni ng theiﬁ cﬁgcﬁg%?g%?gé%n%%r% gog? ?ﬁ FRuie iofs&Pe ME(Rh 2aande
processi ng capRdit)i 9. ofia HaenBle, and afohidnctobufiteiing he Bhe Nodiekethna
nunber of nodesausirRg Jah ] SSI Q val 9 26 ril 2006 of
the node, ﬁnd reIiabiIi;%gﬁg‘?}ﬁ%{%ggg’m%%é’?%geia\r,?\fggﬁsﬁog@“iaﬁf]ﬁ 2188 )
there is I'Rf ol TDRCEBHE@ ARG TR RN Igi ngat aervicdeo MIthOr2:04n Aoy band

the cost in paoketséransdribySURR(RPIIRNMaBPR) PRAE %nxqoé‘fﬂpfrmarﬁ%%%me%@q
i nformation concer n‘i‘l'?ngEl?ae) lzlanandl\m(b) 2b search for MAPs, and i

. grasp neighbor
MAPs. MN(a) 2a and MN(b) 2b each select a neighbor MAP to be
used, and register the home address and care of address in the
20 neighborMapP. Furthermore, theMN(a) 2a andMN(b) 2beachregister

the home address and an address of the neighbor MAP to be used,

in the HA.

There are a plurality of nodes MAP(a) la to MAP(n) 1n, MN(a)

Z2a, and MN(b) 2b. In the ensuing description, therefore, an

25 alphabetic letter in parentheses is used as a MAP symbol or a

MN symbol for discriminatingaMAPoraMN. Informat ionconcerning

a node, such as a MAP or a MN, is hefeafter referred to as node

information. In the lnode information, there is information
concerning the node itself (hereafter referred to as own-node
30 information) and information concerning the relation between the
node and another node (hereafter referred to as inter-node

information). In the own-node information, there is information

concerning the characteristics and state of the node itself-, such

as the processing capability of the node, traffic volume in the

35 node, the number of nodes using the node, transmission power value
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5 capacity and propagation path. There are various criteria for making a
decision as to whether the distance between nodes is short. Therefore, the
nei ghbor MAP neans a nearby MAP, but it differs dependi ng upon the
decision criterion. For exanple, there are various decision 10 criteria as
to whether the distance between nodes is short, such as a sipApsl 200 ay
val ue in packet transm ssion between nodes, a smaller nunber of hops

bet ween nodes, a | ower cost in packet transm ssion between nodes, a | arger

link capacity betweemdmiesnd achebbels Hf ARGk PRat *lnb%gm}é'?ﬁﬂtgfgﬁéaea
| ar ger processapl? 1l,lg‘_ica ability of the node, a smaller traffic volume in
the node, a smalferehtitbertBFend8einIRTRaL iohe CRBARI N EG the Geday value,

transmi ssion pbeerundfert be nople,ard khef codi G bRkEATE-4 SN Fbilanse.

As for the degjsion criterio a plurality of decision criterion
par anet er s mayﬂé S0 Het n%ril?ltgbe.r REPn R indiogRat PR F9RAer 1 nE0 thai 1ok e

criterion can ¢eprasidy fapd paochagetiton atrhernore, as to the decision

criterion as to whether the distance i stshort various decision criteria
can be used dependi ng Upon Th&roths FFLESFdeotor BAidM%ed ByclnEomms |
communi cat i on ¥&them tBendésthece Btwveenr nodss dBSi HoHt .Crih&Fd @RS e

whet her 25 t he digian odes | hort, there are various kinds of
information re u% ed f%rﬁptbrﬁée%ee% gfa%ﬁg%s@% %Hgét herdififers derprelngairmen
nodes is short&(%@@‘éhﬂcm créferien. t &oaxsexaiies NESSINRBE RRSS cdBCASE i on
informati Qo). d0ftes¥anl €. 4 t eness/ near ness deci sion

i nformation, there are the ‘32‘?%15& §§S\7‘g TENTE PRI PPYRE Hiss SRORT betiiben
nodes, the nufifef ¥IoHoPs dsdarcealmodes pathet clostnsmi spaokebe twads Hoaison
bet ween nodes,a shbB€1di HunfRRAGE! Yo DELVNEEN 10 the .propagatj on path
informati on hetween nodes, the n%gg procéeglsgﬁgé%apaab]‘lolwle?y?o?%elq PECkPL ¢
vol une, the rafBERissiephesvashmgdelse mbaiegert hennodpatt tybatestnhodever

35 and the rehi BBEtét Yordghddia obr SaEA! | a_decision 10 26 Apri |
2006 criterion "a shprtrerﬁhc?tgl ay vgl e T pac reﬁiaﬁ%?én%mféé on BEEET ¥nodes
i ndi cat es”a sABPERILHI%(ehdde pedased smatinr deefSionvolune ém hef abde,

det erm ni ng waeitsanerhfmbeit 8060 daIWEEY PRIRSAL S and Pl bwe FULLAEGHIRL §o @S
for the renot S(r)l%grs o/tﬁgl?ér-, Ql%%%,dgfi Solfovr;hich indicate a shorter distance. As
for the decision criterion, a plurality of decision criterion
parameters may also be combined. As the decision criterion, a
20 suitable criterion can be used for each node. Furthermore, as
to the decision criterion as to whether the distance is short,
various decision criteria can be used depending upon the routing

] protocol adopted by the mobile communication system.
{,7 Since there are various decision criteria as to whether
25 the distance between nodes is short, there are various kinds of
information required for the decision as to whether the distance
between nodes is short (hereafter referred to as

remoteness/nearness decision information). For example, in the
remoteness/nearness decision information, there are the delay
30 value in packet transmission between nodes, the number of hops
between nodes, the cost in packet transmission between nodes,
thelinkcapacitybetweennodes,thepropagationpathinformation
betweennodes,thenodeprocessingcapability,thetrafficvolume,
the number of nodes using the node, the node transmission power,

35 and the reliability. In the present embodimént, .8 decision

10



5 information, the delay value in packet transm ssion between nodes is

used. (Configuration of MAP) MAP(a) la to MAP(n) in each have a
configuration simlar 10 to that of MAP 1 shown in Fig. 2. As shown in

Fig. 2, the MAP 1 conprises an application unit 11, a TCP/ UDP

(Transm ssion Control Protocol/ User Data gram Protocol) uné Apzil 28061 P
|l ayer unit 13, a nobility managenent unit 14, an NVDP ( Nei ghbor MAP

Di scovery Protocol) unit 15, a neighbor MAP table 16, a second 15 table

17, a link | ayefriurentid8  aattbraer At B4 368 udSin m%k@@mf&%tfdl%lggl lt.)eé\}e has

various applic talled therein. The application unit

connected to tﬁ%d%/lﬂ%gcate?t a 1Ol gf}ﬁltiaﬁﬁ?f)ohs JHiad s §I}Bpﬁ¢@sSMa to

the TCP/ UDP urfitexicantoncguieresnday atatomrt fee HORHRR Wk dwekd ndhEs i
TCP/ UDP | evel . The TCP/ UDP unit

TCP/ UDP 20 uni tgplg-rcongduct,s control of th
12 is connected to the app |c§tr|adnaﬁn ?rlt%‘earﬁf“tqifé’nrepst’%?@?n%ﬁﬁ fdecizionhe

TCP/ UDP uni £ 12 1d@ag1a i0p/tbbRidlegden 1 ioih hacttat a raa@hi8don He@Webi§ odes

application unijty Jlegand supplies resultant data to the [P layer unit 13.
The TCP/UDP unit 12 renoves a TCP/ UCP header 25 fromdata acquired f rom

the 1P layer unit 13, and supplies resultant data to a suitable

application incharappldcaldl Yr ipt) 11. The IP layer unit 13 conducts
control of the IP level. The TP Tayer unit 13 is connected to the TCP/ UDP

unit 12, the robili t@“rﬂahégeﬁermmx 1n4eaammamal\ﬁm1@uﬁaﬂ15m EagihBr
layer unit143 t30trgdo@mabPh S the TCP/UDP header
i Tbgl%m? S Wgubﬂlgje% FesPealpr

added thereto gw red fromthe TCP/
data to the | nkKOTREAETeUR apBlighklionp qrasterllunat Tcs/mmrumnambeloheader

fromthe data aﬁﬂtttcﬁ]@@r%&@&blh%ééx“Baltéyf)farrﬁ“ﬂ&%t%éo ltguﬁ: ngl | es.flPegsglelt_‘ ant

data to the TCP/ U‘%)P unit 12, 35 If ayer un|
packet for nobitT ylallazg‘oh\biliLFYZWQ@l%ﬁemmt léucdm auo® p)Helighbeﬁl’MAP

requesting regmmdﬁe@npaﬁtacohvft&lﬁﬂdrsesé {( I?P which is
call ed Bingin l{&da Packet, from MN to I\/AP or ac Ui réc?eﬁe?%n%
home address I\]/N fr SRk htayemunidy d8. uand am, lltﬂeerfapleelBP | ayer unit

13 5 supplies the Faekatp tieatthenrmbid 1i)ﬁam%?fsn£pm5aﬂ%ns installed
therein. The application unit 11 is connected to the TCP/UDP
unit 12. The application unit 11 supplies data to the TCP/UDP
unit 12, and acquires data from the TCP/UDP unit 12. The TCP/UDP

20 unit 12 conducts control of the TCP/UDP level. The TCP/UDP unit

12 is connected to the application unit 11 and the IP layer unit

13. The TCP/UDPunit 12 adds a TCP/UDP header to the data acquired

from the application unit 11, and supplie‘s resultant data to the

a IP layer unit 13. The TCP/UDP unit 12 removes a TCP/UCP header

25 fromdataacquired fromthe IP layerunit 13, and supplies resultant
data to a suitable application in the application unit 11.

The IP layer unit 13 conducts control of the IP level. The

IP layer unit 13 is connected to the TCP/UDP unit 12, the mobility

management unit 14, and the NMDP unit 15. The IP layer unit 13

30 adds an IP header to the data with the TCP/UDP header added thereto

acquired from the TCP/UDP unit 12, and supplies resultant data

to the link layer unit 18. The IP layer unit 13 removes an IP

header from the data acquired from the link layer unit 18, and

supplies resu]._tant data to the TCP/UDP ‘unit 12.
35 If the IP layer unit 13 has acquired a packet for mobility

11



Furthernore, the IP layer unit 13 acquires a packet for nobility
managenent, such as a response to the hone address and care of address
regi stration request, which is called binding update ACK packet, from MAP
to M\, or a packet directed to a care of address 10 of a M\, fromthe

mobi ity managenent unit 14, and supplies the packet to the2d Apkilbeger
unit 18. If the IP layer unit 13 has acquired a packet concerning a search
for a MAP fromthe link layer unit 18, then the IP layer wunit 13 supplies

it to the NNDPH@matgemEntFmﬂd‘reramﬁepabhetIﬂ%rl&elq@)éghgglfegﬁs%&e%fa
fromthe NVDP unit 15, and supplies

"t to the 11 nk Tasariae MiE REHE RuRSTtonel RS G chedt BAGRoRS HoRmpe
there are a MAPackehs CﬁL“C]!IIa(hWetOfMH&P,Seﬁ:I’ ehpﬁl@l{éﬁrdla:eM%Bd 8o MAR Jat ln@@rpasket
returned in rgepPnaE QR {\&Pﬁgirg %%C‘%%tﬁ(é? P no ce re uléstung%clfgt

20 for requesting ret'urn of "a
regi strati oh r EgERsiepddicetrachetr bqubist m@mgysmaﬁ&g@menm urﬁrtotlher MAP,

and a nei ghbor piYAELEARLSS T 250 igggg\ﬁn%qgguestqul g%lggtpacgﬁgr%gqpapp.irlt}t' he

response to a nei ghbor MAP registrationre
MAP sear ch pac‘lﬂ@’t‘a%‘%ﬂ@éfslp@ﬁéb @%‘) @ r25peode seartch hpaekaddies < laaidreardher VAP

notice packet 5@&@@@989&&&&:@99@@9&' L Kelal e g3 SHBBgThe '%“ e ACK

noti ce request packet corresponds 8 noti c& Teque
clains. The Yrivlor TRAP MAEyEe MGt PO Peghettdigacietl b@rareap@mdFSad@r@smode

regi stratiion regueni, Mﬁ:hb%&ﬁﬁﬁ% mafad; %ﬁeﬂpq{nlt %I [id emanEL um{%hegj‘ﬁl ¢

conduct s nobi I|t rrana enment. | n other wor he o

14 conducts itRg TRenk B i Wy aro Bt §8 management conducted by the
MAP 1°in the HI\/I P smemee e aeRi hh iy 1@%96 ted to
the IP \I ayer unit 13. Specifi cglel t he gg&ﬁlgéﬁrra éﬁalg]rcrleaﬁtgﬁ(? I%T

conducts creat? SRAAAR {50 d¥E ﬁﬁo'ﬁft%ék%slaﬂmﬁnﬁbrw 2@@16 theq UP rlegefror

the nobil i ty naiagesestppoés exardy ehet RBDAORA ¢ tds . MROASROER ré'“'éhéal
acquires agh rl%; ddresg f\:gd a care of address of a MN fromthe bin
updat e pacRet “arF&ctEd RN SS0 2aPafAEE RPFIEINEr enFeRECch Ff¢lay3eMAiﬁ‘n|t

13. The nobi I ifrpmmahagemintudi tunist, addcomshiciess Rindbngne oM £10! 1R unit
controlling the aclgé‘”pracq(ets concerning a search for a MAP, there are a MAP
search packet for searching for aMAP, a MAP notice packet returned
in response to a MAP search packet, a MAP notice request packet
for requesting return of a MAP notice packet, a neighbor MAP

registration request packet for requesting registration in
another MAP, and a neighbor MAP registration acknowledgement
backet returned in response to aneighbor MAP registration request
packet. Incidentally, the MAP search Packet corresponds to a
node search packet in claims. The MAP notice packet corresponds
to a node notice packet in claims. The MAP notice request packet
corresponds to a node notice request packet in claims. The
neighbor MAP registration request packet corresponds to a node
registration request packet in claims.

The mobility management unit 14 conducts mobility
management. In other words, the mobility management unit 14
conducts processing concerning mobility management conducted by
the MAP 1 in the HMIP scheme. The mobility management unit 14
is connected to the IP layer unit 13. Specifically, the mobility

management unit 14 conducts creation and processing of packets

12




hone address and care of address of the MN in association with each other.
The nobility managenent unit 14 creates a binding update ACK packet from a
MAP to a MN in response to the binding update packet, and supplies it to
the IP layer unit 13. In addition, 10 the nobility managenent unit 14
conducts decapsul ation or encapsul ation of a packet directegdsipra2bdp For
exanple, the nobility managenent unit 14 encapsul ates a packet directed to
t he hone address of the MN and acquired fromthe IP |ayer unit 13, by

using a care ofreagdresisreOthesRMIAING 426 HQNME 5.and suppl.ies
t he encapsul at gn%n%a%ket to the IP Ia,%er uatr?{ét e13. %Eﬁm%hi@ef@%c%ﬁ&%ts
control on the SearchofdriAhAd acqyirasharhamsy addre e akDP aariet of Sidgoredisct S

processi ng conedr i My fidwe theabehaf MAR P e
85 R parker %@eé&gﬁg@ramqbaa .

NVDP unit 15 ibﬁpcggneclt_e to ttq_%pl P layer unit 13, the nei
16, 20 and the Second tabl &-1%7.th&LRilavexn vyit dfe NNBPMORLLILS moondesest a
processi ng anduaitr datcaniwitsaa bpaakal €ONMERSNifG- E;Bﬁt,?giﬁﬁ};% i 2 MBegFOr

[ MAP noti ce request

exanple, fromg ch jpacket P notice packet, ot i

packet, nei ghbopﬁmh%g)?%%%tarnéit Poh 4% Sfatkeltle MWdinerspisiratiigm with

regi stration aeRAbw dueremefhe 2bolpciktst maagybnest fudn thectErtayer bHHhEn%&
e

the NVDP unit [ ' Lnformation. ncluded in these packets. Th
unit 15 creat eséggglv%lg%ﬁea Pghe%)afcﬂoenf a QA P AollNcEr n5sPRBES tO IR héniléeg

request packet'P@a¥repghlior. MA@ suppilsesatitenthd EPUasErpackat. angdaaqpei ghbor
cessing the neighbor MAP

VAP T egi staalt ] o agdinoulgdganent, 30, nasket by, 8 13
table 16 and the second% e g e %nudlll;cuﬁﬁl ¥8gg?ﬁ5ﬁ14‘?fjatpﬁélllalilP8y%F uni t
13. In other veRRSULGEOIVDR anbackst fdinmsidteds tasaaMsearel paskgie Creaati on
uni t - conf i gurshi10 157 §AhGqBnBARLGLSEANGN RAGKEL o 8 D01 I ce, packet creat] on
_ 0n| gem 1 egéé i
unit configured to create a node notice pac 8?1,11%@?% PECREACREFedBed to
g p
creation unit THhfPEEr eddrese afatieaMbotel rogudeedefites ttipackel ayda @6 t
April 2006 a requBstusiagKecatkast b@ﬁr&ﬁétcvc\:;él%tsggﬂﬁ?g 4Q éree%te 2 c?%%e -
registratign request iacket, and an acknow edgenent  packet® "Ofga i t
configured>to aé‘?’eﬁflgp 1ABdEN? fichpsatlipdrd nekkew teigdmedP pagketunit |13,
addi tion, the NVDP unétnMpr 6RREus SolYAR:E€1RGH2 on the search for a MAP.
In other words, the NMDP unit 15 conducts processing concerning
the search for a MAP performed by the MAP 1. The NMDP unit 15
is connected to the IP layer unit 13, the neighbor MAP table 16,
20 and the second table 17. Specifically, the NMDP unit 15 conducts
4 processing and a creation of a packet concerning the search
for a MAP. For example, from the MAP search packet, MAP notice
| packet, MAP notice request packet, neighbor MAP registration
L request packet, and neighbor MAP registration acknowledgement
25 packet acquired from the IP layerunit 13, the NMDP unit 15 acquires
information included in these packets.

The NMDP unit 15 creates a MAP search packet, a MAP notice
packet, a MAP notice request packet, a neighbor MAP registration
request packet, and a neighbor MAP registration acknowledgement

30 packet by accessing the neighbor MAP table 16 and the second table
17, and supplies them to the IP layer unit 13. 1In other words,
the NMDP unit 15 functions as a search packet creation unit
configured tocreate anode search packet, anotice packet creation
unit configured to create a node notice packet, a request packet

35 creation unit configured to create a node notice request packet,

13



determ nation of inter-node information between the MAP and anot her NAP,
and update of the nei ghbor MAP table 16 and the second table 17 on the
basis of information acquired froma packet concerning a search fora MAP,
or information stored in the neighbor 10 MAP-table 16 and the second table
17. In other words, the NVDP unit 15 functions as a detecti Qg ApHIt2006
configured to detect the service node, a determnation unit configured to
determne inter-node information between the node and anot her node, and

an update unit acmﬁqt@!sltedabmeunﬂaatae;1tolﬂeuﬂ@tge&9flé\ﬁ%at abl erégtela‘? R0k, the
second table 17, glsetragaghbor MAP table 16 is a node storage unit

configured to store BSERUGTT PaFFPte ABdER F&ngwdedgement wackathe

nei ghbor MAP ta;b:le@tiﬁnstm:tte&:dxm‘l@mﬁl 88 6P8&ES N NBaa Ebgiéﬂ:&ﬂ’loxpf
nei ghbor MAPs. . The nei gh?b1 L VA Ie 16 stores the lifetime 20 of
I nf ormati on concerni ng e heiX "MAPs as wel|l. The nei ghbor MAP table

16 is conneéted to the MNVDRiwmi,t tlhE Nﬁlpt@kimgsadaﬁtigbbngAﬂA%é@e@tqo;ﬁk of

a MAP(k) |k sh n_exa t he nei ghbor MAP table 16 w ||
now b(e )descrl g\ggermngﬁ jblfail[—‘%er 3° %WPQW\F"’?%I@%%%@PGS 25

i nformati on coRBethpRYAR. m@j@p@am o€ dthkei n@ﬁicbhmmmm ohbnei1ghtid th&Beonda

(hereafter refepped {9 n Qde entrjes I n the nei ghbor
MAP tabl e 16, the naxi nﬂ%ﬂrﬁxn%)g‘#%fgﬁg efoer q:’llé’él apquired (fyom a packety hys

setting the mﬁPﬁﬁ%%ﬁ%@ﬁe@rchédeaemmcas:,nfanm&mmmddlm §hehagghbor

capacity irpthgapVAR v In.the tabl e 16Kk,
the MAP (k) Ik |tseallt%ielcg@a£)‘§%%rh%c$gé&gd tgag)léa rl1té| ghbo M? ft@?uWDplt

i s not necessaf§ltoduagEioneraept deheptmsmmgcbnflgmmlmg detechAB{K)

ik itself, whi séirvhas ddag , ngi b 6 hbor MAP
tabl e 1J6k resulting in coﬁvgﬁ?ﬁ%ﬂﬁ rtl)%olru it FOHH% ({] pre ﬁﬂg % the

35 storage capatiy Hofe A8fRmpation igtpesaen |the| 50@¢ smdpessitbee hoddd &

Apri | 2006 conghia cﬁitfethﬁﬁlts@on"’@l d Qo r £,
whi ch the cﬁp hbor MAP t ab]l eg%ek Qslon(fai Hé%e]c g%glo%%&é)rt %Fé%%% Win
respect to eact S6FOMAP 2R Ifei ghbor MAP table 16k stores an I P

address, a del ay valrhe fdiyhoeMAR tRbREEFSLHG noad 8RBPASS hi tBcdd £ £ (1N

sec.), a Sequ%ﬂ?%t%%gbg&d%ésgég(§¥jserV1ce nodes. As a general rule, the
neighbor MAP table 16 stores information concerning a plurality
of neighbor MAPs. The neighbor MAP table 16 stores the lifetime
20 ofinformationconcerningtheneighborMAPsaswell. The neighbor
MAP table 16 is connected to the NMDP unit 15.

By taking a neighbor MAP table 16k of a MAP(k) 1k shown
in Fig. 1 as an example, the neighbor MAP table 16 will now be
described. As shown in Fig. 3, the neighbor MAP table 16k holds

25 information concerning a predetermined fixed number of neighbor
MAPs (hereafter referred to as maximum number of node entries}.
In the neighbor MAP table 16, thelmaximum number of node entries
issetto"5." By thus setting the maximum number of node entries,
pressure on the storage capacity in the MAP 1 can be prevented.
30 IntheneighborMAPtablelﬁk,theMAP(k)lkitselfisalsoincluded
as a neighbor MAP. As a result, it is not necessary to conduct
exception processing for removing the MAP(k) 1k itself, which
has the neighbor MAP table 16k, from the neighbor MAP table 16k,
resulting in convenience. 1In order to prevent pressure on the

35 storage capacity in the MAP 1, however, it is also possible to
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registration lifetime (in sec.), and a sequence nunber 2. In Fig. 3, a MAP
synbol is used as the IP address in order to sinplify the description.
Hereafter, the IP address is represented by using a MAP synbol and a MN
synbol. 10 As the delay value, a one-way transm ssion delay val ue between
the MAP(k) 1k itself having the nei ghbor MAP table 16k and egXprilgioobbor
MAP is used. In this way, the neighbor MAP table 16k stores the del ay

val ue, which is inter-node information and which can be used as renpteness

/ near ness deci sicoriuichf s t@itriPBo akSnd6 8 Bener@r Ll Rl RE 1@:9%99(99% MAR ch
table 16k storgs ipformation concerni na&nel ghbor MAPs "according to a
criterion "five neighgor g FhEVImL S HEM e3h Ehe apighboosMAR e attler adki.n

the order of increasitiy réapaytved wach doghbIWMAS 1 od B%iaﬁ%gm@P %/Ngle
table 16k, Whllgﬂ-éﬂgf$§ JP gdd@ésses and node information o s 20
according to the predeterm reddetT$Ei gndelme idmec 4Angnsedy) . PoRdastinke
wor k of cont®roFkPabilipylatd nd fandmasi{ ng e )St @f 8dqubREO RN 1 ngrﬁ/ﬁg
processi ng capaljki ' rrQcessing capability o each nei ghbor as
a MAP. In thi s§§g%g£%[%{:efon&eiq§hf%§%m@;l?a?ﬁcé')'25'“‘1’61? §PBH@RCE Huphegt @ssi Fig

capability, whF&8-i3s ®WAPrd®Alnt DuSBHiaNt e resantddigik keaebarAGE AL BEY C

of the MAP itsehf.gesia AQGESS capability_is represented by the height
of processing capaebsi i tp?/!’1 ?l\ii d%%g'?an oejﬁ"oﬁllnesggp?',id Thest Tepreproiedtad by
"00"), high (reépttEeht®d bymbol"dnd rediumydbolr epr esented by "10"), and | ow
(representied by "11'%)k. +hReghel f the processing capability of the NAP
is judged on the basis of tgﬁéelgg%lélce)es’sfingngp‘é% R SHARD @ﬁgaﬁﬁu‘fﬁfé’re of
M\s™ using the PH#fEetahBe ARl dkspoself datvions thucle BghBde MAPOE &§E: 16k

P Sralon ook o oagigk 1 Al SIE SIS 1 ghl W
MAP t abl e 16k.ta%ﬁ€‘ Jr‘_?‘? gt PHeS ithe dplavenetedwhych He MMRR -woide IrfE @RIt on
o gy oA, B LR Bl B o DAL o SR o S 10
table 5 ?gk %3; 2 19EPR e - Igga neighbor MAP table 16k stores information
concerning neighbor MAPs according to a criterion "five neighbor
MAPs having shortest delay values are stored in the order of
increasing delay value." Thus, owing to the neighbor MAP table
16k, which stores IP addresses and node information of MAPs
20 according to the predetermined criterion, the MAP can easily
conduct the work of controlling, updating and using the stored
information.
The processing capability is the processing capability of
each neighbor MAP as a MAP. In this way, the neighbor MAP table
25 16k stores the processing capability, which is own-node
information representing the characteristic of the MAP itself.
The processing capability is represented by the height of
processing capability divided into four steps, highest
(represented by "00"), high (represented by "01"), medium
30 (represented by *10" ). and low (represented by "11"). The height
of the processing capability of the MAP is judged on the basgis
of the processing speed in the MAP, the number of MNs using the
MAP, and hardware specifications such as the storage capacity
and the CPU speed of the MAP.

35 The lifetime is the lifetime of information concerning each
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The forced registration lifetine is the lifetinme for which information
concerni ng each nei ghbor MAP can be forcibly registered in the neighbor
MAP t abl e 16k. Therefore, the neighbor MAP table 16k continues to store
i nformati on concerni ng nei ghbor 10 MAPs that are not O (sec.) in forced
registration lifetime irrespective of the delay value and thg Agriigfoose. In
ot her words, information concerning nei ghbor MAPs that are not 0O (sec.) in
forced registration lifetine is not erased exceptionally by the NVDP. unit

15 even i1 the hefgisam ibecareend domoOknbNeagel a¥%idS ¥ALUP POERIES .

| arge. I ncident rced reqgistration
by the NVDP uni ‘?ééfyﬂé evgregfl[ gch‘?Fd M%Rf beitt he everoederend st &t tba 1ifetime

has arrived at Q)-“I(Js&s )a,t ot heed Nf Ooromin @B gogggémpgmtllge +Ag FNPYL AR I S
not handl ed exgcgpt %tg% The lflor ced registration fetine 1s se 0 0
20 (sec.) in initi a‘ﬁ izav one “HhEtRIG AR AtABed fzomstb@ @@m@mmamleof

a MAP noticé pledkdty tthatNHm\AﬁsLtaasa reference for updating the del ay

val ue, processing c I t and lifeti rre concerni ng each nei ghbor MAP.
The sequence number gﬂl S 5‘105%1 fUehed Tahteer L Joﬁefal"f?e%@ﬁg‘ﬁ 1§ img for which

regi stration ré@ﬁ@%‘mapackedzondm:mgr uasnaﬁeﬁgﬁtﬁﬁemm@aﬁoge #pslatd g the

forced registratlQ oncer ni nei ghbor MAP. The second
table 17 is a stgr Bt%k%ﬁ%ﬁ{%a o %bé’a EEE eelslbvaHSH%fPﬁ‘Foﬁﬁﬁtﬁemghbor

Specifically, MAB Iendbk a‘»blnélmﬂestt@rQSorEBQnEbEm@tl\lbrﬂ@Qﬁcéf‘ﬁﬂﬁl\g%te'lgﬂbor

concer ni ng1g heMVAE dnif .1y r required for the MAP 17to
effect a search for a Mi%é 3r0%ugd§€£8 heiGiTssr TRAES totiem difetdmeecond

table 17 is coRRetRedtive Pﬁéhﬁmllaurmal%an@yhéalitfaglﬁlbe secotiet abkgs 17K

f the MAP(K) LkesARMELdD h d table 17
W11 mow be descrben 16 Sa korirs SRR TIARE FrekiEe FoH e (Beeondin

table 17k stor %r%fa%é"&éiéﬁééahh%é{lfe?slmanls miotti @taddd extapt {oaBEE by, tide

search |ifeti neMEP RinS@C13,eveh $EAUED r farced r ation
sec ev tine of Clgf:‘égrmglgdb?ce%&sst (raaf?%‘ﬁ )reg %E’F delay

Famsm se/n i SecPReebiago”pFocedsnvet opie Fbyced nesisansicner (i1
sec.) , and lifetime is also decremented by the NMDP unit 15 every second.
After the forced registration lifetime has arrived at 0 (sec.},
the information concerning the neighbor MAP is not handled
exceptionally. The forced registration lifetime is set to 0
20 (sec.) in initialization.

The sequence number 1 is a sequence number of a MAP notice
packet that serves as a reference for updating the delay value,
processing capability, and lifetime concerning eachneighbor MAP.
The sequence number 2 is a sequence number of a neighbor MAP

25 registration request packet that serves as a reference for
updating the forced registration lifetime concerning each
neighbor MAP.

The second table 17 is a storage unit configured to store
own-node information. Specifically, the second table 17 stores

30 the own-node information concerning the MAP 1 itself, and
information required for the MAP 1 to effect a search for é MAP
or update the neighbor MAP table 16. The second table 17 is
connected to the NMDP unit 15.

By taking the second table 17k of the MAP(k) lk shown in

35 Fig. 1 as an example, the second table 17 will now be described.
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a snoothing factor a. The sequence nunber 3 is a sequence nunber of a MAP
search packet last transmtted by the MAP(k) 1k. The sequence nunber 3 is
i ncremented by the NVDP unit 15 when creating a MAP search 10 packet. The
initial lifetine is alifetine that is set when wupdating the lifetine in

t he nei ghbor MAP table 16k. The search lifetinme is tine thaig ResdBes
reference for starting the search for a MAP. |If the lifetinme of the

nei ghbor MAP table 16k arrives at the search |ifetime in the second table
17k, then a sedrchhows ifoFig. Bei ghbeechh? iabist ark edobkstNge c8Humbb2-
The sequence n 4 1S nce nunber qf a neighbor MAP registration
request packet %551 %rrl%%ls%l tslﬁgg%ﬁ?et Jenl\ﬁﬁlg('ﬁ)' aﬁ@al%?e%éaﬁéﬂ%e(mrﬁ%’r- 4 is
i ncrement ed by & AeaRNDFe mwinbet5 , wheorcs®atkigng taatebghbar 1 WAP { €0 shd @tihon

request packet gefhe 20; registratiqn initial lifetinme is an initial
val ue of the fso_ercgd re%%étgrre%tfio%%eﬁi]fee%s%Eaft&PEi’bef‘{}lqsé:gf:g?‘é?%ﬂsﬁﬁff’fhéil@%or
MAP tabl es®16 (1A 8ot hePrag@ss Mie caprbidl ty heifwer hed tRES(LAIEON, ) | gaHest

transm ssion twMekohnid t rves as a reference for starting a
request for regi st?at?onﬁr?‘%%%t?@r MAP. The tinme 25 of the forced

regi stration requestT™®9 §89rPBSE arwmbiered iiss aceoTETRREt ROy ifea MAPsyAFEL 15
every second. phckde tdde t@Enshherd®n | tion request transn ssion
ns té(ﬁ) tﬁ(eQPEeIQA g]h’i 1k .'f'he -Sﬁ%wepumgi S

timer has arriyed .at 0, then a request tor registration i
started by t hd NvBBcarmentsd B30 titeNYPR G di b wepabirkatyng sa MA® search

processi nglcappditdty ohe imer AP Lt sgl P MAP. In_.the
same way as the _nej hbor VAP J'E_abl e flgéfnét g%r%ﬁ%ﬁ#%g%gggaﬁlsl?g yhen
indi cated by YR HAIGRPe liekdmer e dbei hryl dhlsabMAP thabdievl dled  Mhicos amttth
steps. ;, The tilhefefintehes thipRreiat bbSBndS adrds kol K4 35
to measure a d@élaégé?.ue I.n.order to irrf)lr ove%éﬁ%%?gﬁ%ﬁf%%% %%a%phril
2006 del ay val'ue Ur efbritte 1156 5imp of r tht sedARPOT MAP tall o fl 6kherr tverer

i s updated by athehbVBRaraht ] dfetind aki REeas886Ka t?a%lteh‘?‘c?k‘,mjcﬁen?gsreea\ﬁcgus

snoot hi ng;factly. % |§i§$§d to snmooth a neasured delay value ant

del ay val ué when det'er ?]ﬁd&? d& &y avrkrteby sthe NMOF uRétskdet hi ng fact or

a, an arbitrary val fieei sequendeang®ber 4 is a sequence number of a neighbor
MAP registration request packet last transmitted by the MAP(k)
1k. The sequence number 4 is incremented by the NMDP unit 15
when creating a neighbor MAP registration request packet. The

20 forced registration initial lifetime is an initial value of the
forced registration lifetime forcibly registered in neighbor MAP
tables 16 in another MAP. The time of the forced registration
request transmission timer is time that serves as a reference
for starting a request for registration in another MAP. The time

25 of the forced registration request transmission timer is
decremented by the NMDP unit 15 every second. If the time of
the forced registration request transmission timer has arrived
at 0, then a request for registration in another MAP is started
by the NMDP unit 15.

30 The processing capability is the processing capability of
the MAP(k) 1k itself serving as a MAP. In the same way as the
neighbor MAP table 16k, the processing capability is indicated
by the height of the processing capabilitydivided into four steps.
The time of the timer is time of a timer used by the MAP(k) 1k

35 to measure a delay value. In order to improve the precision of
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of 0 to 1 can be set. The snoothing factor a for the MAP(a) la to MAP(n)
Inis set to 0.5. Referring back to Fig. 2, the link |ayer unit 18 conducts
control of the data Ilink |level. The link layer unit 18 is connected 10 to
the IP layer unit 13 and the interface 19. The link layer unit 18 adds a
header of data link level to data having an IP header acquiz2edptiiaoné he | P
| ayer unit 13, and supplies resultant data to the interface 19. The |ink
layer unit 18 renopves a header of data link |evel fromdata acquired from
the interface 1%Elanmgales seppirawrtesdlt ast ddatmbi: tdhe Phkay &fie WY tthd3.

The interface l9ine} asCQERAA u cont d to.  .conmuni cate with
anot her node. The i nierface %‘gaﬁcyloqm?rﬁanﬁgggpes J\cmgﬁ] InSEREPINAPIS&C Mot Pehe
HA. Speci fi cal 4 it-heThasapbibeng Facttoangnt buskdoes koot BNEAE AL BPe ARRN it ¥

V. and 8 packel conearninaoncoAaldy Aite Wigh dtodnBiRE el O Euew’

M\, and a Eacket concerning a search for
Furt her nore? t Bé fRFditfnsacdthingdiadsm Cpacalnehrbbttﬁﬁjﬂ iviag ueM@Ri tHd ¥ange

managenent, a packetls qi ted a M\ erni a search
for a MAP, from anotohgré% ge SE%N or tﬁegaﬁgl‘g%%%ﬁétolrnte Rgéﬂspdﬁ‘dl i8s
the received piBkBEEFiR) tife IS ARt &9eP-Sunit 18. (Conflguratlon of MN) M\(a)
2a and M\( b) 2b eaCrRéﬂ&l%gCQBék%M%E on, iyl f i %.Qayte% f]gﬂ o) condui:f?hown

in Fig. 4. conprises an application uni

a TCP/ UDP unit CEEM%OF lﬁhgé%?éa Lifk el . a TheBilrktlpyeamugeniehis gphhe@ded an
NVDP unit B, #o nﬂke;;rntmrlayMBPuhabl £3 2%ha ach%eﬁ%értfééé ejh§7 Rl '195{{' B
uni

unit 28, anlnerf e 9, and a VAP sel ection policy hol ding
WL a][cs Z”f%ﬁs achbnfder RE tQ?tt%élﬁﬁPf%WJec"tq slnteshpgingrah D06

The appl i cati on uhi

pol i cy :hol di nghemigr 36quil'ifmi &pphi taa Ipﬂ.a%h:tur?—llt Q@n%ﬁtéuﬂﬂﬁessfééw&ﬁ a
a selection criterion

MAP sel ect ion p %ﬁg en MAP. sel fct [ C.’I.” pol i C¥F

for selecting a S PRI L he TG 130K Fages yriitch Fomovies @ dadset s
the MAP sel ectdfodapeliimk sevéhatrdm aabARddialreaan-die tHRSEn Stk h}lsd% by
the MN 2 qay kg, 5886t gd P selection_policy can be set freely

i sult

accor di ng 1o thﬁ anet I\éoa\tta %o %E‘le IPp l.alyel.y unit 13.

The interface 19 is a communication unit configured to
communicate with another node. The interface 19 communicates
with another MAP, a MN or the HA. Specifically, the interface
19 transmits a packet concerning mobility management acquired

20 from the link layer unit 18, a packet directed to a MN, and a
Packet concerning a search for a MAP, to another MAP or the MN.
Furthermore, the interface 19 receives a packet concerning
mobility management, a packet directed to a MN, and a packet
concerning a search for a MAP, from another MAP, a MN or the HA.

25 The interface 19 supplles the received packet to the link layer

unit 18.

(Configuration of MN)
MN(a) 2a and MN(b) 2b each have a configuration similar
30 to that of MN 2 shown in Fig. 4. As shown in Fig. 4, the MN 2
comprises an application unit 21, a TCP/UDP unit 22, an IP layer
unit 23, amobility management unit 24, an NMDP unit 25, a neighbor
MAP table 26, a second table 27, a link layer unit 28 , an interface
29, and a MAP selection policy holding unit 30.

35 The application unit 21 is connected to the MAP selection
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application and situation. For exanple, the MAP sel ection policy can be
determned wth respect to paraneters of the MAP, such as the reliability,
10 processing capability, traffic volunme, the nunber of nodes using the
node, transm ssion power value, a degree of the renoteness/nearness (where
the decision criterion for the degree of the renote/ near nes6edMBriEI0D6
dependi ng upon the renpteness/nearness decision criterion), a delay val ue
i n packet 15 transm ssion between the MAP and the MN 2, the nunber of hops
bet ween t he MAPCHIEY helf#ing, uniie Iost Tha aacketa ttioansii $Sk 0ncohvidwen nhe

MAP and the MN g+l K LRR8CI t n.the the MN 2, and |
propagation path i nfn(L‘)qr Rt gﬁebéé%%%%ﬁio}t@ﬁgo P - gﬁ\getrﬂjgﬁjl\ﬁﬁqfc’t?ﬁﬁ Rppcy is
sel ection pol i & Se&fchien el thetionnfaedsBatiinty aeMpRCto e assingy &he MN

paranet er. The ;MAPrs£l86t i 00+ PO i termned by .combining a
plurality of paranet eFag.fJ The degr égsfgge?kzcglgb%%]?%%gﬁg}%%é)r?\it}é’yd%‘i’ &ffitned
freely. The®app YRRheH ¢an beomost sudsabhy weetdebyi ted MNKP magl e tsieanctpal i cy

in the MAP sel eabi aap pedidt kel doh9cynid |t iy the
application unit 21 has newl:L o_lgt er ?#ned’ ﬁ%\/%%qsg %g%#o%c%o qlcnﬁ h&h®t he
appl i cati on unPPP2ACYpkRRt ed 1sdtNRPLgR| ection policy stored in the MAP

sel ection policy holringxanilie30chaap [R13kTohl po ey Min 36 GELLOR, ROLI CY
may be set by th , user or t he system desi gner. cept” for setting fie p
sel ection poli ¥y R HERERE EpRITEAGTSASUPE (th2IMAR, st aat s plihbidabe, as

the appl i cet i oproméds iy apaber MAP, 2-8BEY volufbd t1e ndiiSe MAR S8J8ction
policy hol di ng, uni t 0 .S a selection criterion holding unit confi gure% to
hol d a sel ection ct9%%r ("6AMSPLF S5 RAMery valyer vicledise afo the used by a

MN. The, NAP ser@mﬁmsaﬂnmh:h@ygsh@h@r@%ﬂ&héeﬁ@i&%%t@r%fé?'t%%t& Jree

policy that sefy 19 26 %lﬁé 2006 as a selection criterion for selecting

a MAP to be used by thaot TRERE BPIEEFaePIRARS iuRPdPGi ng unit 30 is
connected to Xdmtampisiscapheonessidecitiondrtite rAVRR, Wadi2pvalls iMFacket

sel ection 15p0|11;1%ﬁ§%8|sgiigg ¥oitL 30 hol gﬁ’ﬁi MAP sel ection poli c% set_by the 5
application unit 21. rncrdentarty, th PR etie (b 17 pdihecPumper dwhdiops t
30 may previ olAAtyelenl the MAWP el ddiel 8N pol tloy @Rt in packet transmission
between the MAP and the MN 2, a link capacity between the MAP
and the MN 2, and propagation path information between the MAP
and the MN 2. The MAP selection policy can also be determined
20 with resgspect to a single parameter. The MAP selection policy
can also be determined by combining a plurality of parameters.
The degrees of these parameters can be determined freely.
The applicationunit 21 stores the determined MAP selection
policy in the MAP selection policy holding unit 30 and sets it.
25 If the application unit 21 has newly determined a MAP selection
policy, then the application unit 21 updates the MAP selection
policy stored in the MAP selection poliéy holding unit 30, and
re-sets it. The MAP selecticn policy may be set by the user or
the systemdesigner. Except for setting the MAP selection policy,
30 the application unit 21 is substantially the same as the
application unit 11 in the MAP 2 shown in Fig. 2.
The MAP selection policy holding unit 30 is a selection
criterion holding unit configured to hold a selection criterion
for selecting a service node to be used by aMN. The MAP selection

35 policy holding unit 30 holds a MAP selection policy that serves
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by the user or the system designer. The MAP sel ection policy holding unit
30 of MN(a) 2a and WMN(b) 2b each hold a MAP sel ection policy represented
as "a MAP 10 | ocated nearest and included in MAPs having hi gh processing

capability of at least "OLl" . " In the present enbodi nent, a decision
criterion represented as "a snall er del ay vaI ue in packet t 26ApRil 360GN
bet ween nodes indi cates a shorter distance. Therefore, "a node | ocated

nearest” neans "a node having a mnimum 15 del ay val ue i n packet
transni ssi on bétweefiehogekon 'criterTCR/ UDP aslictctaRgi & MAMSIABEI @bdy Yhengane

Tobi [Tty mEnagament . cueh oo o R HAl S Packalf RF ST s b

nmobi ity managésment such as a
and a response ‘1§ FrEfidtion P@ht r?éqgg@tthfeolmmhemhmnms addhessrr@eaBd+aBn

addr e of a nebghbor Mﬁeﬁﬁ h d bi ndi updat e ACK
SS bg 9 h @u‘ﬁﬁt%@qml"&' G MA? & on:)Poz_ag¥ t Gﬁ- the

packet, frogn A Jc_) or a packet directed to a car
M\, fromthe |fRR ’r%‘i‘/@rmhr’r’r“tltzgl -anknasidepitaddy ., t biee plidkateleattibe pobidyty

managenent uni hoPdindhenildP 3bay re et. for bilit

managenent , sugh sna bi ndi ng 2 g}% %md‘;éltogggggﬁg?&f rglrzﬁal\ﬁfgfg © g p&ﬁgcg Pakket

for requesting ff St5%t i%nthe &y ﬁEﬁF@e defdg@ss -and an address of a nei ghbor

MAP to be used, V\:hl‘]n‘ha Mapcgéi@@tium%mgcypﬁ@hﬁr&a%% 3{)r @Maﬂm"%&dor
a

a packet direcfe QD)E %/N fromthe nobility nenagemen unit
suppl i es the packe e?ﬁ qqlr?kal%%rse&ﬁ%l% PCPJ@Wh@GDPGS@y’e&sd @i ta 2P

acquires éﬂpadmata@nmerameag ané eaiiuactioh nauMAP, h SHGHY E P/PECQ%]J Le
packet, from tJhequtJﬂiitl ayer gnl t. .28, and supplies the pa(ctJ e FNDP
unit 25. The IPlayer unitt 2%28bqliT es 18 thedmaseadrmmhadimgns . setecisifoor a

MAP, such as %Wl@earepr@mﬂqmd al‘sr o/ 5A81 PRIV vd3yeaid %&Pézﬂoes the

35 packet to tdig e | t Except for these points,

April 2006 I P |a§/’e3?'@§ﬁil‘t8%2 etweeéhtﬂl&d&ﬁt fadisater aséﬁ’@ragrtﬁeswlcreayer uni t

13 in the MAPThexg&anei rf sfiede Rocdhed nehitét Y mEBRASTRRIte H@Hngén&%&%&ts
mobi l ity 15anageasnaid r the nobility nmanagenent unit

conduct s process?ﬁg %on%eﬁ\rb%k\r%%bgra? e e@BnHﬁ@%%d by the IVN 2 in

the HM P schene. Th@%ﬁ‘ﬁi’ﬁ@?umﬁa&jhmnhhanahtﬂdlly the same as the TCP/UDP

unit 12. The IP layer unit 23 acquires a packet for mobility
management, such as a binding update ACK packet from MAP to MN,

and a response to a registration request for the home address

20 andan address of a neighbor MAP to be used, which is called binding
update ACK packet, from HA to MN, or a packet directed to a care

of address of the MN, from the 1link layer unit 28, and supplies

. the packet to the mobility management unit 24. The IP layer unit
‘: 23 acquires a packet for mobility management, such as a binding

25 update packet from MN to MAP, and a packet for reguesting

reglstratlon of a home address and an address of a neighbor MAP

to be used, which is called binding update packet, from MN to

HA, or a packet directed to the MN, from the mobility management

unit 24, and supplies the packet to the link layer uﬁit 28.

30 The IP layer unit 23 acquires a packet ‘concerning a search
for a MAP, such as a MAP notice packet, from the link layer unit

© 28, and supplies the packet to the MNDP unit 25. The IP layer

unit 23 acquires a packet concerning a search for a MAP, such

as a MAP search packet, from the NMDP unit 25, and supplies the

35 packet to the link layer unit 28. Except for these points, the

20




s connected to the IP layer unit 23 and the NVDP unit 25. Specifically,
the nobility managenent unit 24 conducts processing and creation of
packets required for the nobility managenent. 10 For exanple, the nobility
managenment unit 24 recognizes conpletion of registration of the hone
address and care of address in a MAP on the basis of a bindppaptngate ACK
packet sent froma MAP or the HA and acquired fromthe IP layer unit 23.
The nobility managemant unit 24 creates a binding update 15 packet to be
supplied to a NRPLaFer & iHAZ3ghel sspsphnesally tithe lseme| &5 [Hpel P ulite28nit

First, the nobiilsi ty fREAGSEN IR igzlfig_cq'_ves a notice of an address of
a nei ghbor MAP that is the nost suitable” for use fromthe NVDP unit 25.

And the nobility mandRrkthilddvt mapagenent emid Bindenguapsatabigdéret for
registering thaahagemagdr ess 8911@19%&%{'._ ;%ileaﬁlgﬁ;.e_f:?t}} hddlGeRELENERY  MAP

notified by the NVDP unit 25. The nobility nmanagenent unit 24 creates a

bi ndi ng updat e “°PHBREF DFSCePEHNE (CONCREDERE Madid Idddnanagesed tapendith ek bpf a
nei ghbor  MAP matifivesl {1y trke tMYPPsdfbte 25 1he kBB My |21155h1?é§®n¥e5%nun519%4

nmobi I ity managenent unit 24 conducts decapsul ation or encapsul ation on a

packet direct ettt BPHRRECFSC &RanpF ela¥afe UnidhPBi apdbia JBfEhndEi 2524
decapsul at es aspackeicali Iectiesimbpil{hensds fertin tES €52 c8hahbes ModedBdng
acquired from Euk]lg |P layer _unit 23, and supplies the decapsul at ed packet

to the | P | ayef " ufiT2iPn 88 RREFRIVDA SHiess Tegntie reoRiddttomapagenent -
search forlta MAPrexhmpDé helie wobdsit¥ Ren MMENE A1 2D460BEYE1 S PEOREESE IEN
concerning the. %aricshrf L2 OUI\AT?EC’ R rforrrgg b%/ the MN 2. The NVDP unit 25

i s connected to the TP PAYRY UnithelPms AAAREEF 190 CRER e ABAESSHINIR AP t he
nei ghbor MAP temlthe2®astiheofecditdiabl ep@dte UK phAekeBSs MNP rseheat AP or
policy holdin [ . 26_April 2006 ecifically, the NVDP unit 25
conduct s procgtstgﬁTnnﬁgA %2151 %&l’ %ﬁlf‘égnéro ggﬁaigeia%%ﬂc@?# g 't he search for a
MAP. For exanple, fThemeohil MAP manbgemepackeit adquoreated raominheny Rip@yes

unit 23, jtshe NVRR it ' i_n mat i on Jincluded in fhe.packet. 5
The NVDP Giit BB Clen? egégu%&gﬁéégg%ﬁ %‘g%k"é tg‘?/ %’Eteaél | AEPRHEES i ﬁﬂbt&e MAP
tabl e 26 and tielawpualtdBle Pirstruthdopbilhby N¥DRgement unit 24 receives

a notice of an address of a neighbor MAP that is the most suitable
for use from the NMDP unit 25. And the mobility management unit
24 creates abindingupdate packet for registering the home address

20 and care of address in the neighbor MAP notified by the NMDP unit
25. The mobility management unit 24 creates a binding update
packet forregistering the home address and an address of a neighbor
MAP notified by the NMDP unit 25 in the HA. In addition, the

x mobility management unit 24 conducts decapsulation or

25 encapsulation on a packet directed to a MN. For example, the
mobility management unit 24 decapsulates a packet directed to
the care of address of the MN 2 and acquired from the IP layer
unit 23, and supplies the decapsulated packet to the IP laver
unit 23.

30 The NMDP unit 25 conducts control on the search for a MAP.
In other words, the NMDP unit 25 conducts processing concerning
the search for a MAP performed by the MN 2. The NMDP unit 25
is connected to the IP layer unit 23, the mobility management
unit 24, the neighbor MAP table 26, the second table 27, and the

35 MAP selection policy holding unit 30.
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unit 25 supplies the created MAP search packet to the IP layer wunit 23. In
ot her words, the NVMDP unit 25 functions as a search packet creation unit.
10 The NNVDP unit 25 conducts MAP detection, determ nation of inter-node

i nformati on between the MN 2 and the MAP, and update of the nei ghbor MAP
table 26 and the second table 27 on the basis of informati o &pfuzeced from
a packet concerning a search for a MAP, or information stored in the

nei ghbor MAP table 26 and 15 the second table 27. In other words, the NVDP
unit 25 functions a§PaCti%t®dtJiyontnaiNMlaEnimgumd cbﬂddetﬁcﬁrdd&sﬁiﬁrthﬁﬁ
node, a det er rggaatk rnin - nod i nforpation
bet ween t he MAPIE%:IBH M\#a&ﬂm bgg(lf:]g%b g&%ne?m gﬁ’F ed FSrﬁﬁﬂ‘E‘Péet he
nei ghbor MAP t B1°8 PRe P nitisecwrrke 2@cyabired2fron rthaddbt ioper tuha tNyBP

unit 25 al so fumet N@BB @si@ 23ehegh fig 0.Se t a service
node to be used, The NVDP unit g 104 eié?sotra tnhg Sfué?%ém %ﬁenﬁﬁcgﬂ:'the
use of the WM T8¢ MHRP NWERE 25 ?rzgt'a%c@@@@ sehechebgbbot BRcalblseng6taad

sel ects 25 an aphbAYs: MAPGHLOTe VAR @GN t | ect,i.on icy
held in the MAP s%l ection pol |ec%agng%@%%eggﬁhscégﬁenygt %Er\%g the It‘"ﬁl%
NMDP unit 25 s8P&tt%® a%ﬁlpeﬂyﬂ?ﬁumwr@wﬁ@ NAP sard! packay ta rtélelvmp layer

sel ection polioayibedxd i ontdieeM\NoS&4 ecEthleolﬁlMEBpl | | 0 t he
i nformati on stor%(fj i n thlé nei ghb%r MAP t abl e :%1 %65191&&%@9 és % 5%5&1

notifies the mBBFFTY VhfdtdgBnBRttunit 24 of an address of the sel ect ed
nei ghbor NIWP. The naihghimpr MAR tt 2bl@ndbcis @ma@%eéwm&%%{&g?ﬁgﬂ%ﬂLHfEd
able

to store node ress 3§ of _service nodes. The nei ghbor stores

TG TRESFE TR BP HePBt: MRRPERd U 1T /nangimta AP

i nformati on concernin
tabl e 26 storest tthe rieifgi:tbdremﬁ tabfler 7ftanant e’ sé@ohlrtdp12099 HPRAEIHUING t he
nei ghbor MAPs ‘ghe nei 26 i s connected to the NVDP

hbor P tabl e
unit 25. By ta ng a ngl ghbot® ‘%HFI %Il% 8B PTG heMGeaPing aneRdrch fom g.
1 as an exanpla MAPhe oneighinoma thidR tsabl-ed26n withd ﬂmn/ghl%r ﬁAﬂ%@tﬁl@% A

oo s s JAEGRSAMET AT gt 8.1, WL 80 SR,
as a detection unit conflgured to detect the service node, a
determination unit configured to determine inter-node
information between the MAP and the MN 2, and an update unit
configured to update the neighbor MAP table.26 and the second

20 table 27.
In addition, the NMDP unit 25 also functions as a selection
unit configured to select a service node to be used. The NMDP
| unit 25 selects a MAP that is the optimum for the use of the NM
{5 2. The NMDP unit 25 accesses the neighbor MAP table 26 and selects
25 an optimum neighbor MAP on the basis of the MAP selection policy
heLdintheMAPselectionpolicyholdingunit30; In other words,
the NMDP unit 25 selects an optimum neighbor MAP by collating
the MAP selection policy held in the MAP selection policy holding
unit 30 with the information stored in the neighbor MAP table
30 26. The NMDP unit 25 notifies the mobility management unit 24
of an address of the selected neighbor MAP.
The neighbor MAP table 26 is a node storage unit configured
Lo store node addresses of service nodes. The neighbor MAP table
26 stores information concerning a plurality of neighbor MAPs.

35 The neighbor MAP table 26 stores the lifetime of information
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nunber of node entries. In the neighbor MAP table 26, the maxi num nunber
of node entries is set to "5. " By thus setting the nmaxi mum nunber of node
entries, pressure on the storage capacity in the 10 MN 2 can be prevented.
Wth respect to each nei ghbor MAP, the nei ghbor MAP table 26a stores an IP
address, a delay value (in nsec.), processing capability, a2biAfpzili2006(in
sec.), and a sequence nunber 1. As the delay value, a one-way transm ssion
del ay val ue between the 15 M\(a) 2a and each nei ghbor MAP is used. In this
way, the nei ghfmcenmpngabhe 26egtdicor é@xP'shesdneéBy va@hdene Wihishr iMAP table

i nter-node i nfxy mat bgﬁn@ggemocq %aﬂ Pg 191? }d as renoteness /nearness

deci sion information. a genera He Hei ghbor MAP table 26a stores

i nformati on concer ni Bg ?@T%Gr nﬂ/Aﬂsb@td@rPdltagleozea i taei (20 24 snewn

nei ghbor MAPs haviFrm qu_{st ast e 4@V v e er of
oHEngle ¥ i ﬁggﬁﬁbgﬁbor tﬁ&ﬂ’e ggl %gowmﬂf’ch

I ncreasi ng del ay va ue." Thus, OW ng to t
stores | P addr 88S651BRE- nddeShowm inegiions . dﬂlel\mﬁPsgl“athHnglm 2éestores

predeterm ned ahitbenkofon EBBcMM L3N EAGH b ngg@gb'?{'e%‘g&? on Ehe maximum

control li ng, u da |n%fand usi ng the stored e processi ng

capability, difq et SRRienda theupbghbo kP $abde i thé paxiveusame
as those in theumaegla,lm{od@@ ti8bd e 516k 0f -he |

If the lifetine | 0? nei g?lbor I\/AI?’ tabl e 26a gﬁé%ﬁ)élsM%t;tr ri veﬂs&g@{gmuﬁ?
(sec.) , hovxeve‘f”“ hBAAE FOGTHESI- ORT REFIERS ARNERE I5d oraigghbepadiiy iis erased

fromthe Ifeighlboz AP Heabh-avehtead t hout exception by the NVDP unit 25.
The second tabl e 27“}2& a stora e unit configured to store infornmation

required for the MN 0" 8PPt '8 S_SP AriEhPor ¥E thsdnedeizher MAR tabghbor
MAP tabl e 26. Zére ss:@madaﬁam addtess, 3WARANE186 {0h WRRNYDPHREL 25 g By

taking a seco §+4,72,0 3 26 Aprll 2006 the M\(a) 2a shown in Fig.
as an exanpl enga%e secghd tabt e (& Fefoly Badjaseeaperce Rél"@l%‘wﬁ i AhSF g.

5, the second #t#bkdelafavalstear eSoIaa-S'm}vueﬁﬁﬁsrﬁliﬁmﬁj’n de1ag validd @bthéé@tﬂﬂ’ée
. and a

oty 8 A8 ARG o580k s 148 AhiThat Tnais et
second t abl e MEEk tableheéarddaed Ithszhdwﬂlaynvfhga Fhich is inter-node
information and which can be used as remoteness/nearness decision
information. Asageneral rule, the neighbor MAP table 26a stores
information concerning neighbor MAPs according to a criterion
20 "five neighbor MAPs having shortest delay values are stored in
the order of increasing delay value." Thus, owing to the neighbor
MAP table 26a, which stores IP addresses and node information
cf MAPs according to the predetermined criterion, the MN can easily
‘ conduct the work of controlling, updating and using the stored
25 information.

The processing capability, lifetime, and the sequence
number 1 are substantially the same as those in the neighbor MAP
table 16k of the MAP(k) 1k shown in Fig. 3. If the lifetime in
the neighbor MAP table 26a of the MN arrives at 0 (sec.), however,

30 then information concerning the neighbor MAP is erased from the
neighbor MAP table 26a without exception by the NMDP unit 25.

The second table 27 is a storage unit configured to store
information required for the MN 2 to effect a search for a MAP
and update the neighbor MAP table 26. The second table 27 is

35 connected to the NMDP unit 25. By taking a second table 27a of
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In the second table 27a in the MN, however, the initial Ilifetinme is set so
as to becone shorter as conpared with the second table 17k in the MAP. It
is desirable to also set the search 10 lifetime to a shorter val ue
accordingly. As aresult, the MN 2 can effect a search for a MAP with high
frequencies. Therefore, the MN 2 can update the information26saraeeg t he
nei ghbor MAPs, which changes according to the novenent, with high
frequencies. As a result, the MN 2 can suitably grasp information
concerning 15 tthe NWPs) aecehdingirt ¢ighel noyv erestang e adéiet s6@Bend ttdtSe 27

desirable to t 4t ' factor of the second. table 2 in th VN
so as to becone%%r%amr%gﬂ%%% I{Eﬁoeeagmg% hsl%r?dv i %t%d'rg 'agoﬁl}%gecgg‘g(}r‘?dﬁteaﬁﬁa
17k in the NVAPStazeg arssmiencetentd23 can isdittiablly fegims (i inheealel ,ay seakue
bet ween the M\Z;an¢;ide Neji ghhar i C ? changes accgor di to the.
moverent. The smoot hi ngﬁf a%?%r')g/f?%rﬁ%qnl\/%(g " é%dsf%/ﬁl( ) %ggssgg?ggbn%.
The MN 2 i s5 nofagtondst e Thiesecumedsitis traggiistln gttilens diye as MABse iFhetieftocendt he

nei ghbor MAP t abb€s 21/ @}th@o&Apg]ygSf%%t{oLW%I ds Fﬁ% the forced registration

lifetime and the sequence number e nei ghbor” MAP tabl e 16k shown
in Fig. 3. The second tt&§ €ecord wjeke éta Havehe EN f itelwdyvegf, the $eytbake

nunber 4, the forsethe i8WettdAbs ¥ ddtducAlndif St o, gQQe&QﬁL hiﬁ% of (S}Ec?
forced regi stratl on request transm SSI_On timer o '[FIl SGCOI’]& ta e i
shown in Fig. 52Pk§ nlck tRe thR YAReed théds Apsbrapbe NP adisoasethbhe 39e anchof

the processl ngL Cadaiid ity a0knb 86k fva i 2860AIRGL P! © 227 OGS N0t IIMP
the field of t?e Erocesm ng capability. Referring back to Fig. 4, the link
|l ayer unit 28 T§28fi{eqttd appych fer 43 thivd ghi e quaperiegni t Thegrefonee
MAP 1 shown ithdMy.2 2an th@aktBtidd 86€0 2%t SorfcERPF-MN AR MU RinbosMAPS |
configured to qgjsn’rﬂ;u\jr:\{lcate w th another node. The interface 29 24 26 April
2006 comuni cal e WPPRANECRRSCOrALRE Y theiesismend, vhtls highnfrequancies.
interface 19 iz subst¢wnt | ahkyMt hecsarauastikegtatgrindeent?ieh cddeMARgl. 5
de) nmet hod for searching for a service node

[ Met hod fQg s recﬁilpg for no : L. /
(MBP) in CRe nals TAS 2SRAnRtRL ol SYCTERFRF 1 | TR Moocht heciesirabla
to set the smoothing factor B8 of the second table 27a in the
MN so as to become smaller than the smoothing factor & of the
second table 17k in the MAP. As a result, the MN2 can suitably
grasp the delay value between the MN2 and a neighbor MAP, which
20 changes according to the movement. The smoothing factor of the
MN{a) 2a and MN(b) 2b is set to 0.
The MN 2 is not requested to conduct registration by a MAP.
Therefore, the neighbor MAP table 27a does not have the fields
{ % of the forced registration lifetime and the sequence number 2
25 of the neighbor MAP table i6k shown in Fig. 3. The second table
27b does not have the fields of the sequence number 4, the forced
registration initial lifetime, and the time of the forced
registration request transmission timer of the second table 17k
shown in Fig. 3. Since the MN 2 need not inform a MAP or another
30 MN of the processing capability of itself, the second table 27b
does not have the field of the processing capability.
Referring back to Fig. 4, the link layer unit 28 is
substantially the same as the link layer unit 18 of the MAP 1
shown in Fig. 2. The interface 29 is a communication unit

35 configured to communicate with another node. The interface 29
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(Search for MAP effected by MAP) A search for a MAP effected by a MAP w | |
now be described 10 with reference to Figs. 6 to 11 and Fig. 3. In Fig. 6,
the MN(a) 2a and MN(b) 2b included in the nobile conmunication system
shown in Fig. 1 are omtted in the illustration. In Fig. 6, neighbor MNAP
tables 16a to 16n respectively of the MAP(a) la to MAP(n) 76 Apfil 3066\N
together with the MAP(a) la toMAP(n) in. For brevity 15 of description,
however, only |IP addresses stored in the neighbor MAP tables 16a to 16n,
and del ay val uesmierweered hel tMAR(BAP lar the MAP(mkckptt hepsaliePoint, the

respectively h i.gh P..tabl 16a to 16n and nei ghbor MAPs
are shown. As ?%lrtg’tg 5@86 yl% \g/gf)ﬁg%?t]d%@&rgﬁ%? SPB° 07Tttt ln&?%%&ﬁnl?riofﬁ g.
6, the nei ghboF—hQOMAMFltabl es 16a to 16n are fornmed in the MAP(a) la to
MAP(n) in, respectively. A search for a MAP will now be described by
taking the case where the nei ghbor MAP table 16k of the MAP(k) ik is in a
state shown in[Pﬁt@0d3foassmcmaamalfer fb@eksearch lifetime in the second 25

table 17k is set to H0{RKfrdr sezgﬁhfﬁ%?&@t éégv%_td oée FlnNAtél%l%

regi stered in the neighbor MAP ta nei g
shown in Fig. ®MmMEddatien| gestem deickle momt b d@@@r%beahcond One second

| ater, theref O(%aﬁﬁefbkfmpn&f@été{u% Mﬁ‘?ﬁ n) in in the neighbor MAP table
16k arrives at 60 (sec.), 30 the séarch lifetime, and the lifetine

coincides with thelseedesh Ffloire@ .w eﬁﬁ@@wb@w a MA@ WRPL koW keslardisited
search fan aWAR %f@ré@@@%@tﬂ thecdAR(Blg Mg .13, Trfi’x”? 5% OPh%"%&B)

reception of NMAP search packet P notice 35 request pa
noti ce packet 253B6MNAP) 2ppelededin the wpbide FﬁWPglC@tlQméywA%Is)llom

transnits a MAR Fsgarchrpaskettd® :Ltnhﬁh%%@stIﬁAtl@Hd tf}? FM@P(E‘) ddl gheeel ves
it as represgﬁmgg ais%éld l.ine arrow in Fig. In this case,
t heref ore g §( F ke dhdSnaTegRpE Rl FREE, Ofar’f@et HéPM\P(#) ® MAPHBGONES

a search packén amcepbimhogetRer Spesithieasls 04) weond)leBMth Eoribteliey
a _NMAP .sear.ch packet 3 shown in Fi 7, and the int erface

MAP(K) ik,gr e%%eée L]

19 transmts ASTREMR N ey STr, ot he I RIBEOTesFER STLeRE i thededabBosn
MAP tables 16a to 16n, and delay values between the MAP(a) la
to MAP(n} 1ln themselves respectively having the neighbor MAP
tables 16a to 16n and neighbor MAPs are shown. As for the delay
values, decimals are omitted. As shown in Fig. 6, the neighbor

20 MAP tables 16a to 16n are formed in the MAP(a) la to MAP{n) 1n,
respectively.

A search for a MAP will now be described by taking the case
where the neighbor MAP table 16k of the MAP(k) lk is in a state
) shown in Fig. 3, as an example. The search lifetime in the second
25 table 17k is set to 60 (sec.). The current lifetime for the MAP(n)
In registered in the neighbor MAP table 16k as a neighbor MAP
is 61 (sec.) as shown in Fig. 3. The lifetime is decremented
every second. One second later, therefore, the lifetime for the
MAP(n) In in the neighbor MAP table 16k arrives at 60 {sec.),
30 which is the search lifetime, and the lifetime coincides with
the search lifetime. Thereupon, the MAP(k) 1k starts a search

for a MAP with respect to the MAP(n) In.

1. Transmission and reception of MAP search packet, MAP notice

35 request packet, and MAP notice packet
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| Pv6 header 31 and a destination option header 32. A version 10 for

I ndicating the version of IP, a source address for indicating the

transm ssion source of the MAP search packet 3, and a destination address
for indicating the destination of the MAP search packet 3 are stored in
the I Pv6 header 31. Although only information relating to theApritgens

i nvention wll now be 15 described, various other kinds of information are
al so stored in the IPv6 header. The destination option header 32 is one of

the extended headerBitstfha epolani®frides), PvBe Madre 1koF4ndical ingabhe

ki nd of the pa a,seguence nunber for control | ing the MAP 20 search
packet 3, sear%%%éfjgr?a? Ae O iendPRERT Nt ¢ Fd ithe gﬁ“%\hﬂéh%%é&’ﬁ@hlflor

a MAP is start ed, rapdeaerdt&ida}byval S€1id JpaeKabrrok BNFHESEON i}?tt\fﬁ%ncEBé
ption node are stored in th

search node an rgl e

desti nati on op?fl%%gﬁég%é r}fg%‘ﬁk&le&?}eﬁé’a‘eﬁbﬁvﬁé&aﬁ%nf’?ﬁe Inhitdst %Pﬂﬂé

packet kind® 28 Bgceméng tsle@rthppackét irsedqeasidal Aotie. |r'g1je@aafg_c§an, the

det er m ne whet arch packe P notice request

packet, a I\/APhﬁg%)ll%eﬁgg%Eie kﬁa new%il)nb@? 5%89‘? E@P A5 FPy BYcest 3pakrer,

or a nei ghbor MAFFiegikt rad @heamktmwa&nhgememb:apamkefk it.n the present

enbodi ment, a type "gl':.4.ndi ¢at t rc cket 3 e search
the ti rreé%t ho% %ﬁ ﬁ I\/ng SM:ar g(%g %1%)2% ci'kfoct Saﬁgﬁ}‘ﬂ{l’%ﬂ 3

start tine,

used. The NVDPLEiV® th@elrn 3t1hénﬂ/p@(d©sﬂﬂn@e1nsa bbEleuhl@aﬂieﬁd(k”ZESSA vérs hen

| Pv6 headero 31e¢® ihRechPiad "on©, MAb(k

desti nati on addresls in tﬁzg %S&?} refio 5%{9,[0 the 53 %%al?’ﬂrsaa%e°§sm‘?ﬁ°%‘f“1%e
MAP(n) In. The WWWSESOFW‘?WW( It}leZEABGSde p20B6t| kK, sehd 4 he type

in the destinaddimitilcdNaReadss Ra- tl?h gTPl?e AR Y eaéo;iS%JE 1Ehe ?&%’54..

MAP(k) |k sets the sequence nunber in trnation
whi ch is obt aiFfEF ByPagehd axe isdorrd Valt@@ TRWG Beadert He sayuboughmmiyer 3

in the second m&birﬁailéﬁk §10MMhg RoFicfl ! N%Qg dinit 15
in the MARCK) ab gi u Elat es tdheoval 3e§€?£%n%%§’e&et%g %%rf% I'n the
second tabl e AT et VRELPYS Oiex kinds Wﬂﬂ?ﬂtatilsnl ATS el AR taged k

copies the timm ahecIkasildhder.

The destination option header 32 is one of the extended
headers in the option of the IPv6. A type for indicating the
kind of the packet, a sequence number for controlling the MAP

20 search packet 3, search start time for indicating the time at
which a search for a MAP is started, and a delay value in packet
transmission between the search node and the search packet
reception node are stored in the destination option header 32.

As described above, the type indicates the packet kind.

25 Byusingthetype,itispossibletoindicateanddeterminewhether
a packet is a MAP search packet, a MAP notice request packet,
a MAP notice packet, a neighbor MAP registration request packet,
or a neighbor MAP registration acknowledgement packet. In the
present embodiment, a type "31" indicates the MAP search packet

30 3. As the search start time, the time at which the MAP search
packet 3 is transmitted is used.

The NMDP unit 15 in the MAP(k) 1k sets the source address
in the IPv6 header 31 to the IP address "k" of the MAP(k) 1k,
and sets the destination address in the IPv6é header 31 to the

35 IP address "n" of the MAP{(n) 1n. The NMDP unit 15 in the MAP(k)
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of the MAP search packet 3, 112.5265 (sec.) in the timer of the 10 second
table 17k, and sets the search start tinme in the destination option header
32 to the copied tine. The reason why the time of creation becones

112.5265 (sec. ) is that the search for a MAP is started one second after

the state 111.5265 (sec.) as shown in Fig. 3. In addition, tgespu¥eoeni t
15 in the MAP (k) Ik sets 15 the delay value in the destination option
header 32 to a delay value between the MAP(k) Ik serving as the search
node and the NAPga}sithsearyengnashé heSeiai=ah opaskel of atidonneder 3
Speci fically, AEP unit .15 in th (k) 1k copies a delay value 7.3
(msec.) bet vvee%ﬂlgt and The MRPER) t#%%‘f‘ﬁwlﬂel ef §hBoreF amISHCEH PEMREK, S ANd
sets the del aythaldestiipathendestdamaBi ao Ops5on, wheaﬂe_[[s SBtEQné@%yCQ@&EﬁI%
del ay value. Ip {hj t ey 15 in the | k creates the
e Wbue | M 0Re MBle' sqdvbaich BARYER Rekn EPeS R AubbLe

MAP sear ch packet

Upon recei ngli’h@hw Bedigh packettids tiee MABeYMOMun2b 1t5r ﬂﬂilS:miietISAIa( BAP
notice requestpagket f i ghbor,  MAPs st or e e nei ghbor
MAP tabl e 16n in t%g’ I\}}’A% @,fscf{hg véﬂ?e %% & MRBUR) ?r{m"ﬁﬂﬁff( P)”f el\)‘fb\?‘f%
MAP(1) 11 and WHH§ 174 tassetepte“bferf'tleﬁcsflby a dot-dash line in Fi g. 6. In
this way, the NMAP(N)phelnM g Ssarch packet cep tion
node, transmits 30 the N&%ﬁégaﬁeﬁiw;&?ké‘tc?% The ‘RA&I’—“’f‘e % FEAMP(1)
11 ot her tharP% H&eMARR rPeanehi paeket 3Thadnet 6265 (e . I\VAP(nlﬁhelj:lmerl\Aé\P(ﬂa)e

11 becone 1per i eyl tﬂﬁiﬁ?kAénQ%%‘%“tqleeds éﬂast%%%}:%éﬂ)t srtafnsa JLoSh a35

MAP notice request packet uniformy to nei g ored
nei ghbor MAP tHHii®M BRadRE 32 reaihe C@Wéﬁdt dine of Thike TWAPON) WIRF ﬂﬁe,ﬁpmlel

2006 | n serving asehheos eakoheBaCKels SCeRLE: Of 120 b et
this case, however, the MAP( nf In al so t?ansmptlg Qﬁaﬁ%&s %%%%gfoﬁre{ggggt

packet to the ‘WAPEATERA & SLLoRAdRE HRr NIRP( RFaER, L 1AhiS65 {(8eche as shown
transm ssion dource. of. t he ARA 1SRAY,ChnBaMAL udit THER S PEE MaD kh?dM“P 5

may exceptiLonally nove t he MAP | Kk serving as the search ,
VAR i er e dsiww&%&ehtéaa@uwwm?Bﬁl%a@awoaed@ta dans

of the MAP novadeerketiesin paekHAP (k PS1IA se@Sthl, ad ttHeS sRASShhSad Qi euent
extra packet E{hg?ﬁw fx%lsoer}:‘ving as the search packet reception node.

Specifically, the NMDP unit 15 in the MAP (k) 1k copies a delay
value 7.3 (msec.) between it and the MAP(n) 1n in the neighbor

20 MAP table 16k, and sets the delay value in the destination option
header 32 to the copied delay value. In this way, the NMDP unit
15 in the MAP (k) lk creates the MAP search packet 3, and functions
as the search packet creation unit.

'f_ 3 Upon receiving the MAP search packet 3, the MAP(n) 1n

25 transmits a MAP notice request packet to each of the neighbor
MAPs stored in the neighbor MAP table 16n in the MAP(n) 1n, i.e..
the MAP(n) in, MAP(i) 1i, MAP(k) 1k, MAP(1) 11 and MAP(j) 1j as
represented by a dot-dash line in Fig. 6. In this way, the MAP(n)
In, which has become the search packet reception node, transmits

30 the MAP notice request packet to the MAP(i) 1i to MAP(1) 11 other
than the MAP(n) 1ln itself. Therefore, the MAP(i) 1i to MAP(1l)
11 become peripheral nodes.

As described above, the MAP(n) ln transmits a MAP notice

request packet uniformly to all neighbor MAPs stored in the

35 neighbor MAP table 16n. As a result, operation of the MAP(n)
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Specifically, the NVMDP unit 15 in the MAP(n) in creates 10 a MAP notice
request packet, and the interface 19 transmts the MAP notice request
packet. Hereafter, this operation will be described by taking the

transm ssion of aMAP notice request packet to each of MAP(i) |i and MAP(j)
|j as an exanple. Fig. 8A shows a MAP notice request packet2¢dhptiP200%
transmtted to the MAP(i) 15 |i, and Fig. 8B shows a MAP notice request
packet 4] to be transmtted to the MAP(j) |Ij. As shown in Figs. 8A and 8B,
the MAP noti ce IreseesingackeicsSsediclapdchbt ireckydech Reiideadse s i1 iand A1)

and destination option__headers 42i and 42j, respectively. Versions for
i ndi cating t heriéloﬂijg Versr ovvedBhr ctéleaPﬁpOQéL)ség LGP FhahHtEng sMhF aedise

thg VAP no'éI i ce:elqeqaespaq:jae:d(f ﬁbstkﬂda MEd 04 1n arﬁkdiﬁsbhﬂﬁﬁﬂéma@mgﬁ@,e%hﬁ@h
i ndi cating desti | pn . the MAP noti r equest ckets 4i and 4j are
stored in the F&@%@% eéi)%ls T Lo ?553‘%3’3@%? ‘%p%kettyﬁe, TheggiPeR -
sour ce addr &ss therMARg kdni may teheepedpohl hpdesmde 8he auEge1 R WHIe i ks
controlling the ' equest..p i or_4j, search start tine, a
delay value 1 i %E/ﬁg%%c%ﬂ %?g%émégésitgr?aﬁg%{%éﬁ fﬁ’évg%%racsntﬁ‘(’)o%ead??&’ ppeket
search packet Féeeptiomnnndde fromrdsaidelayny alfutheMARnpatietieiiionsprcREON
bet ween the seakLGhr.parket .r ' eri pheral node are stored
e e R R G

in each 30 of the dest I nation and
8A, the NVDP unit 15RetvifiicalAR(n}hée nNMRR sinitthd 5sdor tiee atidy(@9s lnnctbaté Pv6

header 4lii160 shend B %QQ&G&% 1l e MAPLRL 4 d..s the s
destinati on address io_n t he | u%t Hg%ﬁég f%a %%gtﬂ{ehelr%%g&dr%z%aﬁsmlgfg the
MAP(i ) |i. ThethRrretifia reguesti packet MAHenpaFheset thihepeppeibn whel be

destinati on opaésirNRANSF + 281 ¥§ t AR trhnRP0s £ oF QA MA otlé&iﬁe%%&%bp

enbodi nent the_type "32" indicates a MAP notice request pac
unit 15 in t he"*MREEH) OF AAE(Pi &% aneMEP(Alidiiess ak'exempihe NIR(kPBAI¥hows
serving as théaibﬂul*ﬁetiagdf&%&dtnpta'&ﬁef:e&f'ﬁ@%eh@?m?@tﬁl{%d)%gk@ﬂeSMP?ED(OJ_ In

Fig. 7, a q_ji 5 Is.ets the search source address in the destination option
header 42 t o-t'h&"Copitdd PP SRRIFS S MAR. nothee NVESIRTi tParkeind] heo NISP(n) i n
copi es the valumnsiiG4ed o6 the Mggqugnag.nunber and the value 112. 5265

(Sec' ) of the sear CRS shown in Figs. 8A and 8B, the MAP notice request packets
4i and 43j include IPv6 headers 41i and 41j, and destination option
headers 421 and 42j, respectively. Versions for indicating the

20 IP version, source addresses for indicating sources of the MAP
notice request packets 41 and 4j, and destination addresses for
indicating destinations of the MAP notice request packets 4i and
4] are stored in the IPvé headers 41i and 413j, respectively. A
type, a search source address for indicating the search node,

25 a4 sequence number for controlling the MAP notice request packet
4ior 4j, search start time, a delay valuel in packet transmission
between the search node and the search packet reception node,
and a delay valug 2 in packet transmission between the search
packet reception node and a peripheral node are stored in each

30 of the destination option headers 42i and 427.

As shown in Fig. 8A, the NMDP unit 15 in the MAP(n) 1n sets
the source address in the IPv6 header 41i to the IP address "n"
of the MAP(n) 1n, and sets the destination address in the IPvé
header 41i to the IP address "i" of the MAP(i) 1i. The NMDP unit

35 15 in the MAP(n) 1ln sets the type in the destination option header
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start tinme in the received MAP search packet 3 shown in Fig. 7, 10 and sets
t he sequence nunber and the search start tinme in the destination option
header 42i to the copi ed values, respectively. In addition, the NVDP unit
15 in the MAP(n) in sets the delay value 1 in the destination option
header 42i to the delay value between the MAP (k) |k servingéeasprilldisear ch
node and the MAP 15 (n) in serving as the search packet reception node.
Specifically, the NVDP unit 15 in the MAP (n) in copies the delay val ue
7.3 (nmeec. ) dRithe "MAR"sehr cthepa;cdxeénts eﬁ’!ﬂaﬁ‘dllﬂméﬁtl:til”ga t¥peangb'senhgithees

del I 1 t 1ot

Valub. 20 In addint B el RBGR”, NAR SpRamd €ine dar & Gy
val ue 2 in thecgeiesndtd &R alstriess h]eadffr tuammm Idklmrv;m@l ae et weanct he
MAP(n) in servihRgrass 1rﬁetﬁ§§re%%g{%§l\%}> RGeRHI 9 cke Ogesl%g\v%l %Lﬁ)eFJlr\%lAP%Op‘?Iéé

serving as a peripheral node uni t 1%
the del ay val uéehetiheefeaneh Wr(:ﬁ)acz@‘ess andtmmdemﬁ(xaylbn dpt itomehaedehbor

MAP t abl e 16n abj_)v»gblghel:logpl g?] & therdelay value 2 in the
destination option header to the cop |ed delay value. In Fig. 6,

decimal s are omittedhe P’H%mﬂ tlﬁelldéﬂ'aywalué Irerapéast tiee MaR(e) " 165 4hd
the MAP(i) |iof$naddifldntebimidd8Ea bnelvh iy flz[)i"aé'zsj f€e JJ\MDEFLHHe sdrdf) 30

the MAP(n) In creates the MAP notice request pac unctions as
the request patkdtt @&t IdrthenFeceivied HAR srarahpacked RMDRWMIIn E5gi 17 £ he

MAP(Nn) i n1or eaims sdtfae tNAP, f c Nk4
MAPg ] g lj sho |Sn Fi é:n SSBé@@rélg&Nﬁﬁ t&1 H%SKI?% %alt&l l%%%§%l %1 %g Jtélbe}hhe

destination 3 (PRHOT IRAaTebéib o £hej cqni adea e hdte erectiyely .of

the MAP (j) ZQIIQ&dﬂﬁftuan()ﬂ@elNMDPﬂtﬂuNN@B ﬂﬂléhelmsslnt)h@n'\/@g{—.e)tﬂ@ FORIES
t he del ay val ue bet ween hg in and the MAP (j) in the nei ghbor
MAP table 16n h %y e%tl’éﬁﬁj‘-%f’?tﬁﬁ% hradar ¢ Fu‘éo Zﬂend?ihéy value

desti nat i on dqnuh@renheademmmk)t axt bareﬁzﬁgeﬂs delasebdicuenohd &hd e map
deci mal s t he del %ngal ue between the MAP(n) in and

r 1)
Che vapG 1501 0 R SR AP LRS ke len Dt fon B | SRATIAIT i VAP
noti ce requestthpdﬂ“ﬂm unit he ikAR{e ¥AP (n} anMoBik) thle @srhy He1dMR(B)(rseceach

transmt a MA‘Pf the MAP search packet 3 shown in Fig. 7. and sets the delay
value 1 in the destination option header 42i to the copied delay
value.

20 In addition, the NMDP unit 15 in the MAP{n) 1ln sets the
delay value 2 in the destination option header 42i to a delay
value between the MAP(n) In serving as the search packet reception

4 node and the MAP(i) 1i serving as a peripheral node. The NMDP
. unit 15 in the MAP(n) 1n copies the delay value between the MAP{n)
25 In and the MAP(i) 1i in the neighbor MAP table 16n shown in Fig.

6, and sets the delay value 2 in the destination option header

421 to the copied delay value. In Fig. 6, decimals are omitted.
However, the delay value between the MAP(n) 1n and the MAP(i)

1li is actually 6.3 (msec.). 1In this way, the NMDP unit 15 in

30 the MAP(n) 1n creates the MAP notice request packet 4i, and
functions as the request packet creation unit.

In the same way, the NMDP unit 15 in the MAP(n) 1n creates
the MAP notice request packet 4j to be sent to the MAP(3} 13 shown
inFig. 8B. The NMDP unit 15 in the MAP(n)} 1ln sets the destination

35 address in the IPv6 header 417 to the IP address "j"' of the MAP(]j)
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notice packet to the MAP(k) ik as represented by a dot line arrow 10 in
Fig. 6. Inthis way, the MAP(i) Ii to MAP(l) 11 serving as the peripheral
nodes and the MAP (n) in serving as the search packet reception node each
return a MAP notice packet to the MAP(k) Ik serving as the search node. As
descri bed above, the MAP(n) In transmts a MAP notice 15 reQeagrilRaoket
uniformy to all neighbor MAPs stored in the neighbor MAP table 16n.
Therefore, the MAP(k) Ik serving as the search node al so receives the NMAP
noti ce request lgack®te Mﬁma umigsulst int fige MAR((8)) l1k ab§Qegr@5@rﬁél%yav%Be
noti ce packet. nit 15 in each of MAP (i) i to MAP
(1) 20 11 and b%&%% %l in creé?gg%ﬁﬁﬂ?&pf%@ bhadit thﬁd’tfjtqli’é’oirrﬁ%"r tabde 19
transnmts the N&R ﬁmwrcenri%u@ceﬁ aHﬁrsa-:ﬂfst ehe delllay @PRIAb GNthdiddsthation
descri bed by t t a MAP. n packet frqom each of MAP (i)
li and MAP 3 %Eggsﬁ%ré egcigﬁ tl]‘f} §OPHX ‘9 g\?gvaalq\%\P nBtiide palRELMBLSt o
be returned fré‘i‘fﬁtmﬂ\nﬁf{l )waeveazndt% delgy OBlsdmasweehEhBRPCR) DaCckRl 5]

to be returnedtﬁéomﬁpf%w s )agéfh?#@%i \c@lrsl n55| IgsangAS(iqu QBan'élhe MAP

noti ce packets 5i and ,
destination option rﬁe&m@em amnﬁaqemgaﬂtamyoti/@m séqnssi packet,

he MAP noti oo partote Vet SniPRis o eHCoRe Rergh) DNGEE ER I CBER g

the MAP notice packets SJ , and resse
destinations Bft %%Pﬂﬁiﬁeﬁoﬁq thepiididslbiasaneptgsartedsberedot I‘lJ.lhl@Eai‘fM@

headers Gl angl Hil.. 6. esf’ﬁcﬁﬂlvsekz)é At{}é(%P(ai)S%qu@QCﬁM?(‘TP%l sggvna%e?

controlling the MAP notice packet 5i search star
value 1 in packt P?Féﬂ%ﬁ?@%%ﬁeﬁépﬁééwl{%@em gArnbue as0 h26s eardhl p RGOS and

t he seaych pack&tegtgGepPhbal SHMIE red E‘ﬁ'@)ﬁm‘aﬁé’@ ' n
bet ween the search packet recept anunode and a l%%rplgpc)’%%% ]%n%1 eﬁﬂﬁ%?%;?

processi ng capabi 11"ty 35t thReSHRFFIHHEO- node are stored in each of the
desti nati on opt i on headeéérﬂ?éd advB2] thé »ﬁgpﬁhom t Paddih t 4 ﬁmw@;
ea i

unit 15 i Ei-e ueg a g t he source_address in the I Pv6
the | P addPesd SHUPStLP Fh% MEBET 9Ty, tenal AVl aihar ¥BPsn stase W ithe |
copies the | PedgiibessMAK tabflet teh MAPhékerdke S@he M @8) 1RESRALG A S QheCe
addr ess
search node also receives the MAP notice request packet. As a
result, the MAP(k) 1k also transmits a MAP notice packet.
Specifically, the NMDP unit 15 in each of MAP(i) 1i toMAP({1)
20 11 and MAP(n) ln creates a MAP notice packet, and the interface
19 transmits the MAP notice packet. Hereafter, this operation
will be described by taking the return of a MAP notice packet

from each of MAP(1i) 1i and MAP( j) 1j as an example. Fig. 9A shows

B
e

a4 MAP notice packet 5i to be returned from the MAP(i) 1i, and
25 Fig. 9B shows a MAP notice packet 5j to be returned from the MAP(])
13.
' As shown in Figs. 9A and 9B, the MAP notice packets 5i and
5j include IPvé headers 511 and 51j, anddestinationoption headers
52iand52j, respectively. Versionsfor indicating the IPversion,
30 source addresses for indicating sources of the MAP notice packets
51 and 5j, and destination addresses for indicating destinations
of the MAP notice packets 5i and 5j are stored in the IPv6 headers
511 and 51j, respectively. A type, a sequence number for
contrelling the MAP notice packet 5i or 5j, search start time,

35 a delay value 1 in packet transmission between the search node

30




in the received MAP notice request packet 4i shown in Fig. 8A, 10 and sets
the destination address in the |IPv6 header 51i to the copied |IP address
"k." The NVDP unit 15 in the MAP(i) 1li sets the type in the destination
option header 521 to "33." In the present enbodi nent the type "33"

i ndicates a MAP notice packet. The NVDP unit 15 in the MAP(i pglApri®@pogs t he
val ue "1654" 15 of the sequence nunber and the value 112. 5265 (sec ) of
the search start time in the received MAP notice request packet 4i shown

in Fig. 8A andirsiaﬂzhetqupaﬂfz@t%ﬁé@tl%ﬂdngnﬁg Saeﬁégggss}ﬂute tirqepﬁ,??{e}ﬁ:c/gp

destinati on opt der 52i to the copied val ues pectivel
unit 15 in the 1%\5%%(5 F,?% OB petygsn &@Faﬁeéﬁc%ﬂ’%eﬁ Fﬁcﬁnél@esmmdﬁatama

option header BZripbetrhe nieleayandptif:eREtnMESHAtE IR A %ﬁ bﬁrigflgkgﬂ n3gel NE

search node and . the ving as the search ceptl
node. Specifi cgdl I y, 4\%6% lkll\‘?)lﬁghu?lfﬂlﬂd?sﬁ”t%wwlqm capees 5t2hea1malsay
value 7. 3 %mr;]ec Apfshowe MIF:ugotgzcg thequest uhagkes 1ﬂ'tr§é1g)§@(h2 H get%A
and sets 25 t e tlnatlonotlon header

P eI it skl Rl FBVH dadbes §0F it ahe T headiinsiany "4l ue

copi ed del ay val ue
2 in the desti Rattn N@ﬁ’t(lldnlheadéue BgbP tuniax del ay theahne(Petneenihe MAP(N)

b5 o per| pheral noagese P e LEEAF] 5%#%953@%%%‘%%%%%;%afiﬁég%l@?ay
val ue 2, "6.3 {hsldte recedveReMANRadickeC Bejegse Padraeket owhawn i

8A, and setrs &he SRlAYhY he .destination optiaqn header gl o0 the
copi ed delay val ue. In gdg{i%l%%%dﬂhtn ﬁlﬁgﬁ oRi 1™ 15 ﬁBYﬁehW’i’ )51I1| taekhe t he
35 processi ng TSt 1T pdfResne kidst That iore opﬁjtomshﬂadﬂfe Map (9 31 25
April. 2006 thethd a§@eSh ALK P(i tselﬂ,serV|n as a
peripheral node. The NVDP un?%g%lhg¥18h 8ﬁﬁﬁ¥9h%5h Eo% 23 hés- proE€§§th
capabi lity in RECecBRBOLERIRE Shet FioaVAPEr") ind i caired a 34Ps nblecprmaasi Ng

capabi ity in the deRbi MASD QR19PEs AR *Eﬁg%%p(fmﬁ,(% Bﬁlésh%n%g{f' e R O%esfs' no
capability ocessi n‘_g[ capabi | |n@& I
this way, Fhe Sﬁﬁ}l?n %quﬁlbgﬁ@ Hie yaﬂped;l@atségsmwdmmflmheefemket
Si, and functstams asméhen nid GRcRAGKE MES 6384 QUL %hhest packet 4i shown
in Fig. 8A, and sets the sequence number and the search start
time in the destination option header 52i to the copied values,
respectively. The NMDP unit 15 in the MAP(1) 1i sets the delay
20 wvalue 1 in the destination dption header 52i to the delay value
between the MAP (k) 1k serving as the search node and the MAP
(n)lnservingasthesearchpacketreceptionnode. Specifically,
) theNMDPunitlSintheMAP(n)1n00piesthedelayvalue7.3(msec.)
0 of the MAP notice request packet 4i shown in Fig. 8A, and sets
25 the delay value 1 in the destination option header 52i to the
copied delay value. The NMDP unit 15 in the MAP(i) 1i sets the
delay value 2 in the destination opticen header 52i to a delay
ValuebetWeentheMAP(n)lnservingasthesearchpacketreception
node and the MAP(i) 1i serving as a peripheral node. The NMDP
30 unit 15 in the MAP(i) 11 copies the delay value 2, "6.3 (msec.)
in the MAP notice request packet 4i shown in Fig. 8A, and sets
the delay value 2 in the destination option header 52i to the
copied delay value.
In addition, the NMDP unit 15 in the MAP(1i) 1i sets the

35 processing capability in the destination option header 52i to
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In the same way, the NVDP unit 15 in the MAP(j) | |J creates 10 the MAP

noti ce packet 5 to be returned fromthe MAP(j) |j shown in Fig. 9B. The
NVDP unit 15 in the MAP (j) |j sets the destination address in the |IPv6
header 51j to the IP address "j" of the MAP(j) ij. The NVDP unit 15 in the

MAP(j) |j copies the delay value 2, "8.3 (msec.)" in the MARepril®06
request packet 4] shown in 15 Fig. 8B, and sets the delay value 2 in the
destination option header 52j to the copied delay value. The NVDP unit 15
in the MAP(j)th eopiessinlgecppabebsingfcapaliad tiy) iln ibeeBRGEngingbhe a of

the MAP(j) I]j :g%@?%é{%e%%epmf&éwﬁ% GRPRLId éﬁbaythf; ﬁigbnreﬁt aaegn

opti on header 1 copi ed processing cap he pr ceSS|ng
capabil ity of PRecd¥X49 chpapslity "in hhghiecodd tabke qfotﬁhelmﬁﬂirwaﬂmomnd

determ nati on, sMAP tgle tﬁf&é%lr&ﬂgaP:Eﬁiﬂ En'\‘ﬁgeshagl&ﬂ%?@ﬁ %@#&%Bdﬁg&&éfll ng

t he MAP notlce acket ,” the MAP as the sea
conducts i er2fbde |trﬁ1ﬁoﬂﬁatlﬁénpﬁ@ﬂt@5mwapﬁ9nbllw d8hecpreressing nei ghbor

MAP t abl e updaggpa it BasifeOfiab retiur Rgels ficenp t
Hereafter, thi stf;e&er egtr{?on Wi | Ie bﬁ)eslcrl & 6% Nb?}(l ng I\/&B ﬁgtglgc‘éa%actkets
returned fromiHF WABE 35 i t&ﬁdWJ(] i c;e@tse%ﬁh@xmmtmegpametm

states of the sai ghieki3AsMAP bl & 14Gk ?gaéké@ecﬁéé?ﬁ% Lakke 17k at the
ti me when the MAP( k)In | k has received the P notice Eacket 5i returned

fromthe MAP(i) [i IPFFRe SpReskayis %F%%P emlfthbwéi@ BAfAREP LaMtReatsis and

the second tah{eem’kfflﬁmcﬂhdehpa&:ka’e amea ﬁé\@eM&\Pﬁga ﬂzksnheﬁe eGRi¥ed ; tdiwdVAP
noti ce packet he nei hbor 35 MAP t abl e

e]dJo returned fromt %
16k and the sedbhtdt dBre %Ngﬂ%mur%%’r@&hef@%ﬁd 43 sets the geRTinaiden
SOITEdI terr}s haxe&iﬁi;rseaﬂy thémwﬂa&@&?‘ 5ag wa‘ﬁa]g@da&\ai@sé hg dfitBe MAP(5)
I mredi ately prece start t he searc or, a MAP shown_ in Fi 3.
First, the case V\h@l‘% lirﬁ)g? |uﬁltj§rfl c & 18h¢ MATH VAP KPPLRS ‘Sh‘i’laf?]raé’cé’aaé‘& t he
MAP noti ce packet's5B (m$ew ned i aiet hﬁPMN?(ic)e ﬂdqu\&sh:l paoKe bes flegtrinbas.
Upon receiyin P.notice cket MAP(k) 1k serving as the
search no é f?‘rép ng?s%?‘gs egt 3;21 5%3?@?% Viedft Fﬁs %&ﬁk’}aﬁﬁ”’s&pﬁlﬁﬁ as
the search nodeadrnd 52 hetdiBE pobiedeaialdayyvaidua. perhigmen® unodels in the
Speci fically, I-ﬁ@'?j) 1j copies the processing capability in the second table
of the MAP(j) 1j, and sets the processing capability in the
destinationoptionheader52jtothecopiedprocessingcapability.

20 The processing capability of the MAP(j) 1j is "01" (high).

2. Inter-node information determination, MAP detection, and
neighbor MAP table update
£ Upon receiving the MAP notice packet, the MAP(k) 1k serving
25 asthesearchnode conducts inter-node information determination,
MAP detection, and neighbor MAP table update on the basis of the
returned MAP notice packet. Hereafter, this operation will be
described by taking MAP notice packets returned from the MAP(i)
1iandMAP(j) 1jasanexample. Fig. 10showsstatesof theneighbor
30 MAP table 16k and the second table 17k at the time when the MAP (k)
1k has received the MAP notice packet 5i returned from the MAP(1i)
1i. Fig. 11 shows states of the neighbor MAP table 16k and the
second table 17k at the time when the MAP(k) 1k has received the
MAP notice packet 5j returned £from the MAP(3j) 1j. In the neighbor
35 MAP table 16k and the second table 17k shown in Figs. 10 and 11,
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10 NVDP unit 15 in the MAP(k) Ik refers to the tine of the tinmer in the
second table 17k (Fig. 10) at the tinme when the MAP notice packet 5i has
been received, and thereby acquires the arrival tine 112.5465 (sec.) of
the MAP notice packet 5i. Subsequently, the NVDP unit 15 in the MAP(k) Ik
acquires the search start tine 15 112. 5265 (sec.), the del ay2¢6aaprd 2006

bet ween the search node and the search packet reception node, "7.3
(msec.)", and the delay value 2 between the search packet reception node

and the periphepab itmdehaté.a3 HerBethedn ubtioted heisr e6fbyech WAPhNald Geate
nit 15 in the MAP(k

packet 5i (Figs .20 Further, t NVDP_ u | k
conducts a ca gﬂ%@%?%%?%fp%euqﬁ%ﬁggt ?ﬁﬁ THE s & EResESRTCR i TRF at%‘ﬂéPdéhavn
value 1 and the deyay3value 2 fromthe arrival time, and thereby obtains
t he del ay val ue bet th P(k) Ik and.the MAP(i) Ij. The calculation
result becones 112.W%ﬁ%%“-?f%??éﬁééﬁg?ﬁb fb}56%§¥aé% LQGFbG@E.MPR?FEi%k
way, the det ayh@aligcdistefechet el MRk biackandit hetMAedidrdn thewhyp (i)
nmeasured in the; ( .0 sSec. i .e., 6.4 (msec.
Subsequent |y, ?ﬁghaﬂbébﬁ#%%%%gggﬁg?gé %ﬁé%k%e??l%%m%JgFSMA%fV%FFFEB%?k?%
det er mi ne whet®er thre MdGikde lhidelezaind ids ithet heardh) AR Matristempaskess Si
(Fig. 9A) is ige | 8 In t .nei ghhor MAP tabl e 16k
(Fig. 10). If t hjéé&ggﬁ%gg %d réeés%sgggi}ﬁ%i%%%t jh]g Sﬁg&wlgsr‘%%g?’\?es W 518??0‘?(1
packet 5i exi st MrP{Re héiggoimg WAR tretiehesial nbde. t IspeNVPRcahly, 15hed n
t he MAP(K)1dl k yvretges: itthe PE4 | r \fh N t.ransn} ssien rce of
the MAP notice 35 paéﬁetssg%igﬁ%éhgﬁ§glgga ?é 5%2@%3%&N%ghgl%gtﬁﬁgu%%gﬁi
therefore, 33 12%%\&??“35’()6@%% INWDFF 1ghi 10352 % ithehelivARBkR) YHe MBEgest ideat
the MAP, noti ceaux@iteti BhsShos e ivead LRa U‘Bﬂ?ﬁ&)yt Q%qh@&gﬁmr%tné ?{n}:l;'val

concerning th _I\/APgi% |i_ already registered as a nei ghbor e case
of Fig. 10, tH&Sblfc¥eridFess) 9f the MARNQidiete PACke. SHP atkhesmwntily .5

the nei ghbor AR HEbP ainliGk1s Therateim (k)hex NVER A +38 dehrldhest MP kel K
j udges th:ilt5 t shoul d be used to update the

_ i Qﬁ I\/Aﬁﬁﬁoz [ ce. acket _5j .
i nformati on conéerAfRg! THe MaRER) dpiay sk deheFyeen rdenvprrghirods apd ¢ he
MAP(k) |k det éhei sesrcwheidet vpdepeich rddest Q3 i (MsydTHM, 0BngOREL@aiIAg t he
MAP(i) i value 2 between the search packet receptionnode and the peripheral
node, "6.3 (msec.)" from the received MAP notice packet 5i (Fig.
94). ‘
20 Further, the NMDP unit 15 in the MAP(k) 1k conducts a
calculation of subtracting the search start time, the delay value
1 and the delay value 2 from the arrival time, and thereby obtains
) the delay value between the MAP(k) 1k and the MAP(i) 1i. The
{ 3 calculation result becomes 112.5465- (112.5265+0.0073 + 0.0063)
25 = 0.0064. In this way, the delay value between the MAP(k) lk
and the MAP(i) 1i newly measured in the MAP(k) 1k becomes 0.0064
(sec.), i.e. . 6.4 (msec.).
Subsequently, the NMDP unit 15 in the MAP(k) 1k conducts
a retrieval to determine whether the source address "i" in the
30 MAP notice packet 5i (Fig. 9A) is included in the IP addresses
in the neighbor MAP table 16k (Fig. 10). If the source address
"i" in thenewly receivedMAP notice packet 5iexistsinthe neighbor
MAP table 16k, then the NMDP unit 15 in the MAP(k) 1k judges the
MAP(i) 1li serving as the transmission source of the MAP notice

35 packet 5i to be an already detected MAP. 1In this case, therefore,
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10 in the neighbor MAP table 16k based on the received MAP notice packet b5i
shoul d be executed. Specifically, the NVMDP unit 15 in the MAP(k) Ik first
conpares the sequence nunber "1654" in the received MAP notice packet b5i
wi th the sequence nunber 1 "1650" of the MAP(i) |i in the neighbor NMAP
table 16k (Fig. 10) at the 15 tine when the MAP notice packele April 2006
received. |If the sequence nunber in the MAP notice packet 5i is higher,
then the NVDP unit 15 in the MAP(k) 1k judges that the information based

on the MAP notﬁi‘cﬁewl]ﬂalehettals i thBearatg stk bﬁﬁ@éﬂhb@&r&”&#ﬁ@%‘ieeﬁa&@%
e of Fig. 10, the 20 sequence

i nformation sh ut In_.the S
nunber in the OI\%D n%"?ll(géggla %dFogldegeFﬁ%g?n{a'i‘f”ﬁf’é%lé%?%“ce?fﬁélﬂ\lww(tl)lS
in the MAP(k) I pdegedythedisipsaice aef at heighpdommat.i onnshoul shde Lxegyt ed.
On the ot her hqr@,d, a MAP notjc acket corresponding to a

MAP search packet’ ttjpgn:éé(?ﬁﬁateg%“ﬁa%fe&ge a MrP 1%-21 B phgKkE? a¥inesssendnng
to a MAP sear chhfakkkahhare §ARhenb L daki. ngrnénaeﬁbejeghbﬁé Nt Labke1d46k the

last tinme, arruuegxatipt I sonme_reason, |f the sequence
number in the I\/A %oﬁcﬁfﬂ ac (t?‘)dg Jéhé%mé‘roﬁjﬁgn pafke Eeﬁheﬁwlrﬂu?ﬁelflsﬁdf or
the MAP(i) |i. R Pheakritditodniimmat bis eccifiermtingr eﬁermpmemlt here 30is a

possibility that inf gggql lacl.uyde P.n I S not
the | atest infornat |S(:)h;1 or u%&lttlgg 1£eﬁj(':iﬁ Hor n‘}ﬁjt ﬁ:o%@ Qh? %ﬁigegg 13( dFﬁEF@fB‘?%
the NVDP unit WBCHRPE NEIRAP(XG exksfimlgds forimat: iup detresentn et haMaETani DN

shoul d notlcbe Elxelﬁig ed4 gRubseMiIe e 1B IM\@D %E' m%(xf%cnﬁltvhaqwﬁ( k%ﬁéJrcg%bor

execut es update of 1 nformation concer ni ng
34 26 Apri | 2 ketyls shpnddibr. exmquhed ¢ hépmmﬂily 15GhienNMbe MAPE k)5 | k

conducts snoaimitlg SMAPIRASUE e €al bm S the.. uni t
15 in the MAP( | k accesses the neig EQEHE th@p%ﬁ‘{éfg’% Fﬁe secorf'd1
table at the tf r%‘Felc"FPéi%’(’:é‘ﬁf‘-ilﬁﬂpépk?ﬁéwmbw geqpankemumser(lprmsom)

and t her eby amlthesm(fwlat HAGE K IndY ghBbYEMAS - t%bl(e”?ﬁﬁ Q\F]‘ nqoqn ?Eﬂ wSsting

snoot hi nglfsactc_;L o 1"10 ﬁ% the MAP(i) li. Further uni't
the MAP(K) "I k substi ?’h %n%Féﬁ?uP%ﬂ(%ﬁ&yl%P&ésveand Itﬂwéhexsmumwg:e

del ay val ue amdmbewolimithg MAP notice packet 5i is higher, then the NMDP unit
15 in the MAP(k) 1k judges that the information based on the MAP
notice packet 5i is the latest information and update of the
information should be executed. In the case of Fig. 10, the
20 sequence number in the MAP notice packet 5i is higher. Therefore,
the NMDP unit 15 in the MAP(k) 1k judges that update of the
information should be executed.
On the other hand, in some cases, a MAP notice packet
corresponding to a MAP search packet transmitted before a MAP
25 notice packet corresponding to a MAP search packet used when
updating the neighbor MAP table 16k the last time, arrives at
the MAP(k) lk late for some reason. If the sequence number in
the MAP notice packet 5i is lower than the sequence number 1 for
the MAP(i) 1i in the neighbor MAP table 16k, therefore, then there
30 isapossibilitythat information included in the MAP notice packet
51 is not the latest information or suitable information. 1In
this case, therefore, the NMDP unit 15 in the MAP(k)} 1k judges
that update of the information should not be executed.
Subsequently, the NMDP unit 15 in the MAP (k) 1k executes

35 update of information concerning the MAP(i) 1i in the neighbor
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factor a in the follow ng expression (1), and thereby snoothes 10 the del ay
val ue. The result of substitution is represented by expression (2).

Exi sting delay value X a + neasured delay value X (1 - a) (1) 6.8 X 0.5 +
6.4 X (1 - 0.5 =6.6 (2) 15 In this way, the snmoothed del ay val ue becones
6. 6 (msec.) . TheNVDP unit 15 in the MAP (k) Ik thus funct2®Apriagoode
determ nation wunit configured to determ ne inter-node information by
measuring and snoothing the delay val ue between the MAP(k) |k serving as

20 the search madetark tbe. VAR |th§®mbﬂﬂ1ﬁ51§*ﬁ 9&%'}@.@% '11@%% ucts
t her eby determ ni g a _delay value, Incidentally, snoot 8 F
val ue need not “RI&BLRF9 ?Jaes%iﬁ?d%%%@ﬂva%%eq@é’@ﬂlﬁlcﬁhéYNWDP NJ‘FﬁR un5t| n

the MAP(k) |k asqlrtes: Mhhek procassksgesaabubi biboOMar Bhgh) Pd]@a%'&eﬁhe

sequence numbef "1654" fromthe MAP notice packet 5i (Fig
NMDP unit 15 i ne?ﬂndﬁﬁg?l?) at khgddiier e thRgsGaptian af £he M%x’é’ qusééclfetrom

t he second % abb& (JE?Jlg(EDg dfy) theFbBy MMPU st ad Bdid thihG MUK vaik 6.8

conducts updat | Lﬁge %io have the | atest information concerning the
MAP(i) i in th& Hely 88 Fp*1abing $BROPEIRG TROFOBO bYO rEpFatitiy MhR(1)
exi sting del aylval FarGh8r( neles NMD® i t e ideties maped)det %yxb\é%hlﬂﬁtésﬁthe

(msec.), repl | processi ng, capabi_lity "OL" gh) with the
acquired procgrg%%%lgltagg%g%f%a? gﬁE)l a(’ﬁ'%h eg?%ﬁf%%?ﬁbé‘%?{é%ﬁ@éﬁ FECP T e
122 (sec.) wifactde Cacquthedfd:mdw;a:lg ékf)eédsﬂﬁoIQQQ)(S&Qd)the%@ﬂyrﬁ%@ﬁ{éhg
the 35 exigti "165 th t he_acgui red sequence 35 26
Apri | 2006 nu%eér%'g}li%l 4%&%@ a resu??u gﬁbﬁglﬁ'bﬁja R g Bﬁggﬁf‘?’%‘?dthﬁe
i nfformati on COREESFLeg (RE- MAP(i) i in the nei ghbor MAP tabl e 16k becones

the latest information concerning the MAP(i) |i in the neighbor 5 MAP table
16k shown in Fig. 11. In this way, the NMDP unit 15 in the MAP(k) 1k
updat es t he néi¥jisiFdnavApleniiasl uebk, Canrdméasctedrielays vihae tpdat e uni t(.1)The

case where the ignterf ace §9,1 o the MAR (k) has receiv the MAP notice
packet 5j Jketur ned fromthe I\/AP?E) :VJ&\ V\%(H 6:rLig;w (%q

In this way, the smoothed delay value becomes 6.6 (msec. ).
TheNMDPunitlSintheMAP(k)lkthusfunctionsasthedetermination
unitconfiguraitodetermineinter-nodeinformationbynmasuring
and smoothing the delay value between the MAP(k) 1k serving as

20 the search node and the MAP(i) 1i serving as the peripheral node,
thereby'determining a delay value. Incidentally, smoothing of
the delay value need not necessarily be conducted.

Subseqguently, the NMDP unit 15 in the MAP(k) lk acquires
the processing capability "01" (high) and the sequence number

25 "1654" from the MAP notice packet 5i (Fig. 9A). The NMDP unit
15 in the MAP(k) 1k acquires the initial lifetime 900 (sec.) from
the second table 17k (Fig. 10). The NMDP unit 15 in the MAP(k)
lk conducts updating so as to have the latest information
concerning the MAP(i) 1i in the neighbor MAP table 16k (Fig. 10)

30 by replacing the existing delay value 6.8 (msec.) with the
determined delay value 6.6 (msec.), replacing the existing
processing capability "01" (high) with the acquired processing
capability“Dl“(high),replacingtheexistinglifetime122(sec.)
with the acquired initial lifetime 900 (sec.), and replacing the

35 existing sequence number 1 "1650" with the acquired sequence
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10 be described. Upon receiving the MAP notice packet 5j, the MAP(k) |k
serving as the search node first neasures a delay val ue between the MAP
(k) ik serving as the search node and the MAP (j) 1j serving as a

peri pheral node. Specifically, the NVDP unit 15 in the MAP (k) |k refers
to the time of the tinmer in the second table 17k (Fig. 15 1lpea{ptinRce Me
when the MAP notice packet 5j has been received, and thereby acqw res the
arrival tinme 112.5554 (sec.) of the MAP notice packet 5j. Subsequently,
the NVDP unit hombert hgswp( k) |k acquires the search start tine 112. 5265
(sec.) , the delay value 1 between the search node and the search packet
reception node, 20 "5 § THEeLt PL sufibapiwdsding ransd ipnhethp dnfommasaarch

packet recepticoncasfen@nthed hﬁPK’Q'}' Pf'qrrﬁlthaoﬁl@lghtﬁ)x:sblﬁfm@é}bﬁe 1fekOBetBRe s

recei ved MAP ngh CE tpaqcket 5%?% . Further, the NVMDP unit 15 in the
MAP(k) ik conduCfs A eXai-BiP ﬁ"’f’ﬁ@rgéﬂ% theyMAR(1 hd ivp thet ped gBheket

5i, and the¥ ebyAP26ataht diens shbendeh ayigalue bet wear ihe, l\ﬁﬂaﬁdﬁbﬂ lenandi $AP
(j) 1 . The l.cul at i esul.t becqones 112. 5554 112. 5265+ Q. 0073+
0.0083) = 0. o%ﬁ’e ﬁﬂﬁ%qsiwda?ﬁé fg\ﬁ% gf&?%%?ﬁééﬁ litke APERRCERON SN
the MAP (j) 1) apethsy ureimser editn t he NAP( k) |k becones 0.0133 (sec ),
i.e., 13.3 (msec.) seguen t.he NVDP un k) 1k
conducts a retri evarll:}yl ‘“séj%e %??ﬁa %kgvﬂ?etteﬁgflc?ﬁeg Js‘biip?:gmggﬁﬁ eFﬁlY?ﬁs
MAP noti ce packiee¢ MAP @BitgcedBicket i T |teckectnied fhmlﬁ@dﬂm{s;]sesg w1t heow
nei ghbor t ). 1 f. t.he sour y
recei ved MI\;A@; n%%)lligg&gg%{et gjpgjﬁoreesceﬁgtm xtﬁlsu"‘%“?ﬁl?%aﬁ]é%ﬁﬂo&%%w
16k (Fig. 11),1%KervingaNVDR astrcli5od6 26 sApnedsReE6a deluierdie( by tkden
j udges t he MAR{H I r.ce MAP notice
ij to %H%th(ﬁ?%et ect eaQt ?/ﬁlgth 3%1 %?9%1%%%11% ﬁgﬁﬁﬂglijumf Vi in

packet
the MAP(K) Ik J9dg§esipharal nhdee |5‘&>Gasl|¢9§§ﬂﬂ>yl. ity NMgtun el MAR(Hhe MAP (k9

new y regi st erﬁﬂréféﬂstﬂlﬁtﬁelﬂﬂ{’@ '\/Pﬁ o Akl 19k Ssé‘cg&a%&r g/?ﬁ {1 fg.Lhe

MAP( k) 1k In the case of Fig e source address 'S n cl%ded
in the | P1addriddsat the Fh@ervé}egmsae NP DPHEe ﬂegﬂcetrﬁerr@fa)been Teee INVOR

unit 15 in thendbhédebKachdaessitie ¥MAP{{A1 Idink01 PL. S50y . (Q1LELE aWAP.
notice packet 5j. Subsequently, the NMDP unit 15 in the MAP(k)
1k acquires the search start time 112.5265 (sec. }, the delay vélue
1 between the search node and the search packet reception node,
20 "7.3 (msec.)", and the delay value 2 between the search packet
reception node and the peripheral node, "8.3 (msec.)" from the
received MAP notice packet 5j (Fig. 9B).
Further, the NMDP unit 15 in the MAP(k) 1k conducts a
{ b calculation in the same way as the MAP notice packet 5i, and thereby
25 obtains the delay value between the MAP(k) 1k and MAP(j) 1j. The
calculation result becomes 112.5554 - (112.5265+0.0073 + 0.0083)
= 0.0133. In this Wéy, the delay value between the MAP(k) 1k
and the MAP(j) 1j newly measured in the MAP(k) 1k becomes 0.0133
(sec.), i.e., 13.3 (msec.).
30 | Subsequently, the NMDP unit 15 in the MAP(k) lk conducts
a retrieval to determine whether the source address "3j" in the
MAP notice packet 5j (Fig. 9B) is included in the IP addresses
in the neighbor MAP table 16k (Fig. 11). If the source address
"J" in the newly received MAP notice packet 5j does not exist
35 1in the neighbor MAP table 16k (Fig. 11), then the NMDP unit 15
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10 Subsequently, the NVDP unit 15 in the MAP(k) |k determ nes whether the
detected MAP(j) |j should be newly registered in the neighbor MAP table
16k as a nei ghbor MAP for the MAP(k) Ik. First, the NVMDP unit 15 in the
MAP (k) Ik conducts a conparison to determ ne whether the delay val ue of
the MAP(j) Ij measured on the basis 15 of the MAP notice packeApgil 2086
shorter than any of delay values of the neighbor MAPs stored in the

nei ghbor MAP table 16k (Fig. 11) at the time when the MAP notice packet 5j

has been receiv | th bhor. MAP tabl e 16k stores
i nf or mati on co%gg:rhr?ﬁ%\%ﬁ {]%)Z ugq%agr%gég? ?t%S%F‘ﬂJerfg af ‘?%FE%%?’H’gsﬂjecPlhy
20 val ue. Ther ef@irce tdfetmm]ﬂmdtﬂ:‘é gbométl 5;t aj’ot ba @Qfmw gefectblivimhe

del ay val ue of hed hb avi;n y.value in the
nei ghbor MAP tabl e 1}%%t ?htgheﬂc’]ie:\@@ea e %&ﬁ%“‘s 1% J97E%% ef3than
all delay val ugdenan J{Shé nesgh‘b@llmmtaatbtthemkﬂjhelm tilze n&ivDP ﬂé\giste?&dlS

in the MAP(lg |iq jt4dg t ) n b te
in the nei ghbor I\/Atllgl@t gélgﬂ%lli I%gp aM%rE(-eL%g%%) {I/%Phgo %?Jﬁ?%&g(%) £]1% P?ﬁp{kte)
case of Fig. 111kthérddescreaioddliay Val tke smBrGe(arﬂﬁmes)s "of" 1H@okR(G)uddd i S
reater than ali @gga VH HeS: h t Therefore,
'?he NVDP uni t 15n I n 3%Ptf1éa mgéfnl%kg?%?egg%?) L\@?}% @%&%(J}Lgku should ﬁadt
be newly regi st¥r SPPnhuRte Jf%llglhﬁbﬁ ¥k )allke judues | the MAP (dastj thaMAR( k)

| k does not congduwal dpdate=@fMmAse nei ghbor MAP table 16k based on the NMAP
noti ce pacli?t 5. On_the other hand, if the delay value of the MAP(j) Ij is
35 shorter “than any BfP %%W%owuégelWh@hﬁlléhbbﬁhWR(aﬁl ek Ikt e3ThiRgés

April 2006 at Methemweatébe MRPngY i O£ sRaGkKat i v
then the NVDP umfl in.the I\/(IZP( k)Pre?) fi)gtserm nebsé*\;ﬁﬂfi t%etréfgﬁ Yfbne

registration | PFeBPRET SPPLFabdieghtiors pure dahhorg AP ﬁ@?—”é}le\?@?déf) Jd‘FealFéF-”Sﬂlhan
the del ay val u¢heNMDireidAP(5 in IthelmPQ k()S_‘L@thandlﬁzﬂJ a EBﬂpéPi&&gtéﬁ%lt%Eﬁlghia

lifetime of al r ing a val ue greater than
val ue of the N}Z{ngj’gr ¥Hq gp 58? Iﬁaa% ) thFh‘é’#Eh)e INvPRagHFed 199 jthet Rasis
MAP(K) |k }mdges tnehartAPt netwep p(a]c){efl: 53 shoghdrfet fimmawyyof %ﬁye{rsﬂuw

Eggene' ghbor M:Q‘F%:I} Rgggﬂiggr%ﬁ; ] ghg '1\;/?,‘2 r];g{gﬁbhoer mg(tl:(gble 16k (%‘ﬂ;s
11) at the time when the MAP notice packet 5j has been received.

At this time, the neighbor MAP table 16k stores information
concerning the neighbor MAPs in the order of increasing delay
20 value. Therefore, the NMDP unit 15 should start a comparison
with the delay value of the last neighbor MAP having the largest
delay value in the neighbor MAP table 16Kk.
If the delay value of the MAP(j) 1j is greater than all
delay values in the neighbor MAP table 16k, then the NMDP unit
25 15 in the MAP(k) 1k judges that the MAP(j) 1j should not be newly
registered in the neighbor MAP table 16k as a neighbor MAP for
the MAP(k) 1k. In the case of Fig. 11, the measured delay value
13.3 (msec.) of the MAP(Jj) 1j is greater than all delay values
in the neighbor MAP table 16k. Therefore, the NMDP unit 15 in
30 the MAP(k) 1k judges that the MAP(j) 1j should not be newly
registered in the neighbor MAP table 16k. In this case, the MAP(k)
1k does not conduct update of the neighbor MAP table 16k based
on the MAP notice packet 5j.
On the other hand, if the delay value of the MAP(3j) 1] is
35 shorter than any of delay values in the neighbor MAP table 16k
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10 the MAP(k) |k does not conduct update of the neighbor MAP table 16k
based on the MAP notice packet 5. On the other hand, if there is a

nei ghbor MAP that is greater in delay value than the MAP(j) Ij and that is
O (sec. ) in forced registration tine, then the NVDP unit 15 in the MAP(k)
| k judges 15 that the MAP(j) |j should be newly registered i ngAgrinzoghbor
MAP t abl e 16k as a nei ghbor MAP for the MAP(k) I k. Further, the NVDP unit
15 in the MAP(k) Ik executes registration of the MAP(j ) |j in the

nei ghbor MAP t abliielbme khehhirfe SRS G0tk Me‘t!“@' thaldbbBn e YRRGK) thdn

erases 20 information concerning a nei ghbor aving the greatest delay

val ue anong neFgRBBPEVARET thpating rik @eﬁﬁrﬁ?nﬁélﬂéﬁﬁ% thepgoxggst ()

| j and that aregist{(r$8G.on) 1&5&1}&@&5& £ GleS GHBbE OMAS IHERsingmdl HB&AY TaEudNVDP
dat es_t he nei ghbor MAP tabl e 16k on the basis

unit 15 in the I\/A%d% 1k up

of the MAP not ¥c&iFdckapnsthe fdetpyyalag rf, thadROP Jei 518 {ReEhd- MAP( k)
i kK regist ersfs t he I\/AFI(fJ thel forded Reghetghbisn M&I%ettabnleeoﬂﬁimaaeagnsmrnﬁughbor
MAP. Specifica regi stere t he NVDP
uni t 151 n thehrse @) OFfen denifecotdatdn, had Bt aTore L e 1, Tha AR Y | ¢
is in the nei ghjaans M&Pot abde, )].,GltheilfhlﬁleNNEBP &&wmstlﬂﬁhemnmm&(j@ddels
acquires the s SS,,th abi l.it n nce
munber 1 om t RO NS AL T vt RBp B 8o hE eb i R dnkr ety B Tl
fromthe secorthR &bbée Ak as'&een@ﬁ)ﬁbnm fidr ithetMer (MIPLk) |lo shmse:ase

I nf or mat i c eLnl | j_.l.n,.suc catiaon.n.the | Qr
MAP t abl eq?Gk,qn%S&g‘g??& fs]gt%fxsafy Jt’%]e O’(I:Irdlutcgrlfl E,lte’ |°%f ghe it (‘J;r%1 conrtdzlglrgntlganmlg‘ggl

nei ghbor 38 26 6&phiased008 WMPIMAR nsttdeedpackethes prder of increasing del ay

vatue. @ The NP Hfidnelodl Ala W%(&eﬁeﬁés%%;m‘bg% »Hﬁi EARL BEChClel 2y

val ue, the acquired source address, processing I nit
lifetinme andidegadayeadwebthan die MAB(H hiltd ahdvleharele Q)f(Sﬂose )f br deted

registration |r‘efg§Tslt¥Etthtﬁ%enetﬂQP@heWDﬁ i i—?'ﬁ]n%hé M (B 1R Y uages

concerni ng the i‘n“‘}b way, It Is possible to register the newy
det ect ed ﬁ/AP(tJh)itl £heMiRel héJgﬁb@ﬂthwJer I@I@léfreﬁeﬁeilghﬁtﬁ nghphbeir

the MAP(K) lkmapxe&pie N8KIADQ ndPFELEPMAPAESr NPle MAREEF k.| MFurther, the
NMDP unit 15 in the MAP(k) 1k executes registration of the MAP{j)
1j in the neighbor MAP table 1lék.
In this case, the NMDP unit 15 in the MAP(k) 1k erases
20 information concerning a neighbor MAP having the greatest delay
value among neighbor MAPs that are greater in delay value than
the MAP(j) 1j and that are 0 (sec.) in forced registration time.
Further, the NMDP unit 15 in the MAP(k) 1k updates the neighbor
MAP table 16k on the basis of the MAP notice packet 5j. &As a
25 result, the NMDP unit 15 in the MAP(k) 1k registers the MAP(j)
1j in the neighbor MAP table 16k as a new neighbor MAP.
Specifically, since the MAP(j) 1j is a newly registered
MAP, the NMDP unit 15 in the MAP(k) 1k decides to store the measured
delay value as it is in the neighbor MAP table 16k. The NMDP
30 uniti5intheMAP(k) lkacquires the source address, the processing
capabjlity, and the sequence number from the MAP notice packet
5j, and acquires the initial lifetime from the second table 17k.
The NMDP unit 15 in the MAP(k) 1k stores information concerning
the MAP(j) 1j in such a location in the neighbor MAP table 16k,

35 as to satisfy the criterion, "information concerning neighbor
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10 forced registration lifetinme, a fixed nunber of neighbor MAPs can be
stored in the neighbor MAP table 16k in the order of increasing delay
time. In this way, the NVDP unit 15 in the MAP(k) Ik detects a new MAP on
the basis of the node notice packet 5j, and functions 15 as the detection
unit. The NVMDP unit 15 in the MAP(k) |k updates the neighbor 2 rilgoige 16k
on the basis of the determ ned delay value and a newy detected MAP, and
functions as the update unit. 3. Nei ghbor MAP erasing 20 In response to a

MAP sear ch packgbstil-agssidd ed ttfﬁé Lhge MAR J(r@realéingad%%g pQyi,gen p%léelthﬂ)

returned fromthe MAP(n) In servin as the search recepti on node as
shown in Fig. BPIFf% AR thmpeRY kin }ﬁﬁltpﬁﬁétt@?lsieéﬁrmsnﬁémw dadupe the

failure, then &bguilNAPsHEEESEIRAEKS! pk§c@§§1ﬂ§é%£‘@91£{30”1ﬁiﬁé\ﬂ°ﬂf'étirﬁb In
response 25 to éhe MAP search packet transnmtte %i/ Pg
descri bed abov@?% SERYENGR PYRPET vagd Shet dpdEdahn ‘%Ehé) ofj ftBei ﬁ@r‘éﬁdt he

i nf or mat i ors cm@@xmmmm@mare MAPhbas 1 BREOFRAP $RBNE 1dkkes {hothd ©tddre
for the MAP(n) Inlnthe MAP table 16k shown in Fig. 3. The
lifetinme is deCPEHEY & ’8‘“ Jkedbnd. If a MAP notice packet is not

returned fromthe MAR(this i leay tﬂeristﬂsn@sslrﬁm 68t SHRRCEH ARG 1N e RN | n
in the nelghbcM and the lifetine is not

AP(l\/ﬁsPlt abl e %GK | S u dat ed

updat ed, either 4 rashife et Prbabte t 1k a5 6r RELPBROE IR iRy
tﬂe I\/AP( n) | R e tm@(nteu GRDOIEXP tt abhghﬂﬁkkmnfs Vteﬁitaﬁr@ ﬁseco)(sec?S) |1
this case,gt NV W 5 n_the er 39 26, April 2006

i nf or mat i on cgfncer ni ng %‘ﬁ ﬂ&ﬁn r}legr\’igA 8m ?hfe“ﬁeﬁd?r‘&t?rerl\/ﬁ% pabyron diFsas a
general rule. Gaddibei shaﬂa@! .uasl:mhesrerllgbbdralimm/el;ablre tilbk caASehaherdert ke

sequence nunber, 4. tj;ce packet returned fromthe MAP(n) 5 1Inis
| ower than the seqﬁ%%g nu%%grﬂl%’%f'or the MAP(n) In in the neighbor NMAP

tabl e 16k, update ofntHeis rfaqr. nahiaommmm*comstm tHéAPARG ki) c Bk phetleatts & not
conducted, angghgap 'ofneihg%dhs%an% HRIALEE o 181 QCKéPtShQI %Aé)?éx)%cttggh

therefore, the lifetine o I nformati on conce 'R t he
nei ghbor KAP PabFRe deteskian tindds aTheNMBEuDit h5tmthamﬂm llamgdatiesNVDP

uni .t 15 the neighbor MAP table 16k on the basis of the determined delay

value and a newly detected MAP, and functions as the update unit.

3. Neighbor MAP erasing
20 In response to a MAP search packet transmitted by the MAP (k)
lk, a MAP notice packet is returned from the MAP(n) ln serving
as the search packet reception node as shown in Fig. 6. If the
MAP(n) 1n malfunctions or is removed due to a failure, then the
MAP notice packet is not returned from the MAP(n) 1n in response
25 to the MAP search packet transmitted by the MAP(k) 1k.

As described above, a search for a MAP is started when the
lifetime of the information concernihg a neighbor MAP has become
short like the lifetime for the MAP(n) 1n in the neighbor MAP
table 16k shown in Fig. 3. The lifetime is decremented every

30 second. If a MAP notice packet is not returned from the MAP(n)
1n, then the information concerning the MAP(n) 1n in the neighbor
MAP table 16k is not updated, and the lifetime is not updated,
either. As aresult, the lifetime of the information concerning
the MAP(n) 1ln in the neighbor MAP table 16k arrives at 0 (sec.).
35 In this case, the NMDP unit 15 in the MAP(k) lk erases the
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in the MAP(k) |k erases the information concerning the MAP(n) in fromthe
nei ghbor MAP table 16k, as a general rule. In any case, however, there is
an exception. If the forced registration lifetime of the information
concerning the MAP(n) 15 inis not O (sec. ), then the NVMDP unit 15 in the
MAP(k) |k does not erase the information concerning the MAP(¥g Abfilesgs | N
the case where the |ifetine of the information concerning the P(n) in

has arrived at 0 (sec.). 20 (Registration Request) A request froma MAP for
MAP wi || now be described

registration i Lghbor. MAP._ table i ot her ,

with refer enceqﬁlgogﬁag}on ffnfjgr&ﬁn%ﬁ%‘%ﬂﬁ?ﬂé). R GpEraredArRPr I Myje table
descri bed by tadkkngasthaamsalwhele.t he nei ghbor MAP table 16k of the
MAP(k) Tk is 25 int . 0 in Fig. as an exanple. The tinme of the
forced registrati onﬂ?de%%%nt%lfl?é\r/:%ﬁi @%Sl%%lqemoi"ﬁ‘th%r@éecgﬁ&et ¥BPEC1TR® i s
decrenent ed fr6AHYEB3e ymbe) igvery MA€oon.ceharkd thee t anme @ Eromhenel MAE txdl)
regi strati of regquest 4Lansl SSiQn Li rriye ¢y )y, the
MAP(k) Ik starts a reoques?ﬁ%lgrseh%ealggggé?‘?gﬁmﬁ)ﬁr oarn%%’ﬁ%% I8 I"Lgt?hef he

MAP( k) |k tranBfigRkber ¥&Pghpble MKk r agdsteatf die fLefoesdtjpacketsetiooh hghe
MAP(f) If, whighphsth i i I al ue
I n the nei ghbor_R/APttg%?%e%%ﬁggé)%?gp?tnd%l%geﬁ/l&\é?l?)%ekrﬁl%tetstgﬁF * gg%tc?ﬁi%%?%/’y,
the NVDP unit @bther-35Iphbhim@ee Ithocr shersferaeitglebdifdnine egf sthreat | on
request packet i dfomfa A kor096n Hn | ) O , t:he it 9
transmts the %ei ghbar nl\/AcI5 re istérralﬁf}ggﬁh?éghglsnt }L;?)lag e?)eégﬂ‘)ﬁg ﬁfé\%’?ﬁ%]h
may transrﬁot %@f gV eRnPLr 8ot 3G 4kt idon theqaeme packans thet NEDRAR(IY 15
which is relaii waleymappkh 110 el vakuenEorhder deighbar, MR tabheaplfl. 5
i nstead, of the nearest MAP. The MAP(K) |k nmay transmt neltlgh or MAP
registration raydéSf pAEKRELIRRPT MBE, taPley 1ok . P2 igsnekal Felghbor MAP

table 16k, and causenrfigi 6&£8} howeBrt M¥APSs afS:8le9MohN R BthdFoddeg
6 includes an | Pv6 header 61 and

nei ghbor MAP re i.stra i_one‘{_e&lfe_st gacket, | /

a destination o‘%ﬁ's&ﬁa E8B et TG 82 O F ARRR ASESRMASLOR RADCREPAG It Hee VBPdn of
| P, a soulbe dddiessof ar (sadigatimg tthe kmewmSiHiLSEeNiseneCrAPT k| hac RRieghbor
VAP '

not erase the information concerning the MAP(n) 1ln even in the
case where the lifetime of the information concerning the MAP(n}

In has arrived at 0 (sec.).

(Registration Request)

A request from a MAP for registration in a neighbor MAP
table in another MAP will now be described with reference to Figs.
12 to 14 and Fig. 3. The operation will be described by taking
the case where the neighbor MAP table 16k of the MAP(k) 1k is
in the state shown in Fig. 3 as an example. The time of the forced
registration request transmission timer in the second table 17k
is decremented from 1163 (sec.) every second. When the time of
the forced registration request transmission timer has arrived
at 0 (sec.), the MAP(k) 1k starts a request for registration in
another MAP.

First, the MAP(k) lk transmits a neighbor MAP registration
.request packet to the MAP(f) 1f, which is located nearest, i.e.,
which has the least delay value in the neighbor MAP table 16k
except the MAP(k) 1k itself. Specifically, the NMDP unit 15 in
the MAP(k) lk creates a neighbor MAP registration request packet
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regi stration request packet 6, and a destination address for indicating
the destination of the neighbor MAP registration request packet 6 are
stored in the IPv6 header 61. A type, an 15 ACK request flag (hereafter
represented as A-flag), a sequence nunber for controlling the nei ghbor MAP
regi stration request packet 6, and forced registration Iifezaﬁ,m@uﬁstored
in the destination option header 62. The NVDP unit 15 in the P(k) I'k
sets the source address 20 in the |IPv6 header 61 to the I P address "k" of
the MAP(k) lk,s .-andmsehsmdne 1desandathiconn adaf £5s tiont thesthPyvd theafdeigidot o

th | P add i MAP(f) 1f. Th he k) JKk

se'?s theat yggsﬁ% t%eeql&ecsrtal%ﬁ% ](()"?‘f}%ep?ﬁ 6’&0%8521@3 léi'% %&5@5? 1% MRt E]((é Ii)ﬁ"‘“(l\,]st’ent

enbodi nment , theeigkmeSBAP neigtatestaoneieghbst pikRet2X d Eige BAPAL) AL, regimst
ket. The N 1 t R |k sets_t A-fl

Gost i nat 1 on optt S REAASTY B2 Lhrbt SR N RACKS NHOURer B PEPIPAS o

- nei ghbor MAP .rlelgsfs&tarthtbfdmeaukanw‘ed@@nemh@me%k) i Ik magspensaitonalgtdghbor

MAP registrati rr%%‘i%%&aggghefeitfes%o %@ﬂg@ét %ESrQEiQ?ﬁog‘cr R}%ﬁg( .'kl} tfke

regi strati on acknow edgenent S a ac Sed
whi ch has tr ans#dahtbed t’lhé heblﬁlbbfrk kR pegsetrmlma’ce'quesn phe kAP, to

acknow edge whet her 5 ragl. gt GatdQn h9 Lhe H%% i S com[ﬂ{1 3%%ﬁg?és{f%%tby

t he nei ghbor MAP registration request pac
havi ng 35 the BRdHY ipeludes antldy sthrrderes Liand gfdasitd nagiightsart i efrezs

April 200§qregist rﬁt\}&%l%%kf*@i‘\’{lﬁags%ﬂﬁg %%k\%réﬁmr SH%Sté%uIQE DR uni t
15 in the MAP(k) 1k sets the sequence number in the destination header 62

to "2233", whifd¥ i8dépabinedthy swgssmloscqu/aafuéhezgeazghmr M

sequence nunbﬁfeg‘is*tﬂai:hgn E@tﬁlﬂ@sﬂ Flcked é7ka§ci1%és'%15hglo§ addirddy $dd e,
the NVMDP unit 15 .in the NAP I k al so updates the value of the sequence

nunber 4 in t H@ddER5HRI ’E%%I‘eesltﬂ{‘altéofie%nﬁha Jegdghborh MARNVERI LFEEALEDD) n t he

MAP (k) Ik copiggesthpaépéeed aregbsbiadi O thel teab nddddd M . 18A0c¢eCah I N
17k, and sets the forced registration lifetine 10 in the

th t ahl
degt isﬁgf ingﬁ g%‘F?‘oﬁe%‘é%%l"erﬂ@? fBefﬁ%fE%ir@@re EREPHAS Prflef)s ASEPIUCHESNVDP

unit 15 in thauMBBr(&)r|dotmandngt hReneé g r MAP registration request
packet 6, and forced registration lifetime are stored in the
destination option header 62.
The NMDP unit 15 in the MAP(k) 1k sets the source address
20 in the IPvé header 61 to the IP address "k" of the MAP(k) lk,
and sets the destination address in the IPvé header 61 to the
IP address "f" of the MAP(f) 1f. The NMDP unit 15 in the MAP(k)
\ lk sets the type in the destination option header 62 to "35".
In the present embodiment, the type 35 indicates a neighbor MAP
25 registration request packet.
The NMDP unit 15 in the MAP(k) lk sets the A-flag in the
destination option header 62. The A-flag indicates whether a
return of a neighbor MAP registration acknowledgement packet in
response to a neighbor MAP registration request packet is
30 regquested. TheneighborMAPregistrationacknowledgement packet
isapacketusedbytheMAP(k) 1k, whichhas transmitted the neighbor
MAP registration request packet 6, to acknowledge whether
registration in the neighbor MAP table 16f caused by the neighbor
MAP registration request packet 6 is completed. The state h'aving

35 the A—flag set indicates that return of the neighbor MAP
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MAP regi stration request packet 6 for requesting registration in a

nei ghbor MAP table of another MAP , and functions as the request packet
creation unit. 15 Upon receiving the nei ghbor MAP regi stration request
packet 6 fromthe MAP (k) |k, the NVDP unit 15 in the MAP (f) if conducts
a retrieval to determ ne whether the source address "k" in tpg Amel piweor
MAP regi stration request packet 6 is included in the |P addresses in a
nei ghbor MAP table 16f shown in Fig. 13. Fig. 20 13 shows the nei ghbor MAP
table 16f and wegktiord itablekag¥ledpenend WAPKEE)1s frequestthd . source address

"k" in the received r I o t n
the nei ghbor NAP tabTIrl,leel H@Bg unthAPE %gjtﬁl%ﬂ% lj(%r’tﬁg%lé?% tkﬁé%ﬁheﬁcg“éﬁlﬁ%ﬁges

that the nei ghi—)’é)ﬂihemlstrl@gitstméﬁﬁ@ﬁrtﬁéqimép%)ﬁbk@ﬂl@héﬁ@@ltélbédl}%’e%ld g
update the 25 i'%Bofﬂ@%h?ﬂec%%%ﬁ'%f‘ghéhﬁed\é‘%‘ﬁ@:@n&%cﬁ! He_t%dt’hé egi-shareshrs a
nei ghbor MAP for the MAP . I'n the case o | source
address "k'S i st Thehguadin 19he°' -l PPadddeskine ﬁh?%’g’r\’eﬁl’gh%éﬁ invkpetMaR o 6f |
Therefore, t he:L}L\lM@Bouxﬁkbaaéé kﬂetmweﬁsfehe& EelHA8S nddbl 4 he RBEGDMNIVAP

regi stration reﬂue acket 6 should be 30 used to update the infor rratlon

concer ni ng the I%)7 | kO bnasEequéaddy, (The NIBP WiHit 1?511? s ¥ARAPE} )

determ nes Bi&s taaeaf@r&éd @%lgSELPALi &h qrdmtlbqnl;c_@@sﬁmlra@ot hgeMAP(lk)) | k
in the nei ghbor MAP t abl e 16f based on the received nei

hbo
regi stration refudéfopdcidtieslihod™d petaxdrufegcedged tESItF?n %‘:Sfettrfé“el\ll\/DP
unit 15 inot hej_ri\/l%B(afdesﬁlrcaqrmﬁ;r eptide HeeQeenee ﬁw&hercdbaezﬁmpétmeooan

"2233" in the received nei or MAP registration r ﬂuest acket th t he
sequence number™iF ¥BY - (ke ﬁ/‘t& Rt 3 g'tﬁé H@Pgﬂb’oﬁ tIto § erst ﬁ Yhe
ti me when t he mxs @hb@.i‘stk’ﬁ@ldﬁ@@i@iﬂe&tﬂ @ackequ«emor maqbe*stﬁn@a&g)mratlon
RACLIRNVRILI I g TN P R
t hat updat e ofpddketi nkeathdr omitased on the nei ghbor MAP regi st rat [ on
request pagket 0 Shopbd BRTYeEY LR nCinkBR a8 RN, 1 Lh LB SEqIRRGE
nunmber |n he nei gh regls 6 request” packe t | ower than
sequence nunbér £20mh dihet BEF NKP(KB . the NMDR beiheiighbarheARP t{dD| &f @mdudién
the NMVDP unita1§ekpi&p§l to determine whether the source address "k" in the
neighbor MAP registration request packet 6 is included in the
IP addresses in a neighbor MAP table 16f shown in Fig. 13. Fig.
20 13 shows the neighbor MAP table 16f and a second table 17f in
the MAP{f)1f. If the source address "k" in the received neighbor
MAP registration request packet 6 exists in the neighbor MAP table
16f, then the NMDP unit 15 in the MAP(f) 1f judges that the neighbor
o MAP registration request packet 6 should be used to update the
25 information concerning the MAP(k) 1k already registered as a
neighbor MAP for the MAP (f)} 1f. In the case of Fig. 13, the
source address "k" is included in the IP addresses in the neighbor
MAP table 16f. Therefore, the NMDP unit 15 in the MAP(£f) 1f judges
that the neighbor MAP registration request packet 6 should be
30 used to update the information concerning the MAP(k) 1lk.
Subsequently, the NMDP unit 15 in the MAP(f) 1f determines
whether update of existing information concerning the MAP(k) lk
in the neighbor MAP table 16f based on the received neighbor MAP
registrationrequestpacket6shouldbéexecuted. Specifically,

35 the NMDP unit 15 in the MAP(f) 1f compares the seguence number
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MAP(f) if judges that update of the informati on based on the nei ghbor MAP
regi stration request packet 6 should not be executed. If the sequence
nunber in the nei ghbor MAP registration 15 request packet 6 is high and
the NVMDP unit 15 in the MAP(f) if judges that update of the information
shoul d be executed, then the NVDP unit 15 in the MAP(f) if 2wxapkil 2806updat e
of information concerning the MAP(k) Ik in the neighbor MAP table 16f. The
NVDP unit 15 in the MAP (f) if acquires the forced registration lifetine
20 1,800 (sec. )Zaﬂa"jhetﬂ@qm@mﬂ&eﬁuﬁbaﬂﬂxﬁQBBPJﬁﬁﬁﬁktbelﬂﬁhghhmmt p%fket
registration rg The NVDP up P (f dat es
rcea reg|s§§ 1% TISE Ae onéb #ﬁﬁéﬂ? ﬁg h k?e+%&¥ﬁfthe

the existing fo
nei ghbor NMAP t¥bP sabb¢ 1aAdtithe mmeswnestgtlseqaemmeor ¥MiPbeyilttat sat rédesst O

the acquired 1 g(ggeg séeq.ﬁa)S gggntpﬁc y red 25 sequence number "2233,"
respectivel suc updatlng operation, the information

ares
concer ni ng %he MAP( KDE [tkei ﬁewﬁ@cmmlgtﬁw iMARh ¢ abd gHisir Ma@oresiat poridron
encl osed with g.gidol ackBtH G5 ﬂ%gh&@e”tﬁegl thﬁtﬁﬁ%gﬁl%g}é‘% Eﬁ%%ﬂ’r‘? a){ 25

nei ghbor MAP registration request  packet us up
t he 30 nei ghbott MMBgegbtrat gipdstet hé blas i I fofrmatd onebagirb onViRe regi dthagt | on

request packetmgp z%@ﬂsft&}a%ﬁbﬁn:?eﬁeé@?&b@é&t% SRLG ?'ﬁe elghbas, ViR
regi stration request packet 6 receive he I\/A]( as the Ar}lag in
the set state,® t‘g'rfdf &t §pe S@ﬁéenﬁﬁepmﬁﬁr@nwmqwmmaw

regi stratiion regues §5cp@@l@e&s61&@§r heGh XS Ed nuhBER 3 B VAR (Map (i

transmts a neighbor 43 26 April 2006 MAP regi stration acknow edgenent

packet to the F“(‘k}hFHleWﬂttﬂ%" MAE takle ekfifst thepobhe dBIRFsundgutzein the

Speci fical |y, Marg tNVDP §iidides kndth ubla@ +MABE f §nd fupfro%heioa peiahhar JMAP
regi stration acknﬁgo rrent acket 7 shown in Fig 4, and the interface

19 5 transni %9 W@l%ﬁ‘ﬂiﬁ?ﬁ?%@%%ﬂb‘éﬁ@ﬁpeﬁiﬂ@teﬁ As

shown in Fig. 14, the ﬂeagmweﬂw@Pnﬁﬁgemmtﬂwneaghaew eahy erRls thagkeh 7
n option header 72. A version

includes ap | Pv6 header ],ti %?Stln 0 _ Jer
for indicating BRESIOPVEHE %nl&f hi %ECEMB d‘f”é’s% 1Por-ni Hee MR (g Lhe
transm ssi on Jjsdgesetivdt tipelanei ghbidie NAPorfgt $61 ailicl bk nevd @tigenerhen
packet the NMDP unit 15 in the MAP(f)} 1f executes update of information
concerning the MAP(k) 1k in the neighbor MAP table 16f. The NMDP
unit 15 in the MAP(f) 1f acquires the forced registration lifetime
20 1,800 (sec.) and the sequence number "2233" from the neighbor
MAP registration request packet 6. The NMDP unit 15 in the MAP(f)
1f updates the existing forced registration lifetime cdncerning
theMAP(k) lkin theneighborMAP table 16f and the existing sequence

number 2 to set them to the acquired 1,800 (sec.) and the acquired

e,

25 sequence number "2233," respectively. As a result of such an
updating operation, the information concerning the MAP(k) lk in
the neighbor MAP table 16f becomes aportion enclosedwithacircle
in Fig. 13. When'the interface 19 has received the neighbor MAP
registration request packet 6, the NMDP unit 15 thus updates the

30 neighborMAP table 16f on the basis of theneighborMAPregistration
reguest packet 6, and functions as the update unit.

If thé neighbor MAP registratibn request packet 6 received
by the MAP(f) 1f has the A-flag in the set state, and update of
the information based on the neighbor MAP registration request

35 packet 6 has been executed, then the MAP(f) 1f transmits a neighbor
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7, and a destination address for indicating the destination of the
nei ghbor MAP regi stration acknow edgenent packet 7 are stored in the |IPv6
header 71. A type, and a sequence nunber for 15 controlling the nei ghbor
MAP regi stration acknowl edgenent packet 7 are stored in the destination
option header 72. As shown in Fig. 14, the NVDP unit 15 in theAphiPeoes i f
sets the source address in the IPv6 header 71 to the IP address "f" of
the MAP(f) If. The NMDP unit 15 in the MAP(f) if copies the 20 I P address
"k" of the MAPMRP ﬁéglmammohsadm“q@u@@@leaw@ﬁ@ﬂ Bo fhemiece) Med @eiahbor
MAP registration request packet GéFi . and sets the destination
address in the'T Ii/hbe el aopgre Urf’eékc%‘f)‘l”é 1 pPSRGaLEssat Ly » the MY Lini t
15 in the MAP(L} if H&iMAE’mE)typecté‘aﬁdhea 2%21dRBbT NAAP %m&h:aﬁlbﬁgder 72
or NAP

to "36". In th type_36 indicates a nei
registration a% Pﬁc\?ﬁf%éggeem p%‘élg?(%t %HMWDE gni t* 187 Q%énﬁﬁ%?f‘?ei]fg
copi es t he ¥al bean9@B33 thefndiyhimeqMaPaeqisthartiobn 4dlendaedicwadnne ghbor
MAP registratigon request packet 6 (Fig. 12), and sets the sequence nunber
in the 30 destination option header 72 to the copied value "2233." In this
way, the NVDP unit 28 iShowheiMﬂH!.’Lg(f)M f tbeentkghthdme M gbbmstﬁMon

regi stration functi

acknow edgemaﬁétg pac l%t %qug% ]gn uni t ?ﬂgﬁ %}56 der A9l the
nei ghbor MAP r%ﬁfsltqeettlpénOPBSOIadmwred@enequaamoet farf Imadd‘ladﬂAFEh(ef) i f,
then the NRP (JQrbl8esA I L 3:9%@:4 Egégggg\#b ﬁgﬁégﬂné%@ S%f%%slnplnssjlnotnt he

nei ghbor MAP tabl e 16f caused nerg regrstration reques
packet 6 trar¥Hdeedtbihe P§é9hbﬁ9§4%é‘ﬁge6ﬁph’ei@m a@pl@@fllédgamelyt HaekeNIVDP

unit 15yin the Msaa(g)aéghqﬁtt%m Agsraethgr 5 535? é@ %% 8&'&‘? ?15175?%%3

in the rece| ved nei ghbor MAP registration ac edgenent
coi nci des wi t HFSReSHRAHERF Regberration @ﬂbﬂmty}menﬁ\wh%T areaitoard he

time of receptironnef 1bhe meigban MR ¥Ry %tnraatal QBqACKAOW AL TRRL packet
coincide with each other, t the NVDP unit 15 1n the MAP (k)

7. If the
| k can acﬁﬁowcé’dlﬁgoiélPﬁé"Pet“r?é‘%P@H@@rrwfﬂﬁlﬁkﬁkwlﬁéﬁﬁwpéd@@#@ﬁt
packet 7 in respenseot&d tiie thel debeindAbok egitSidnathkaRetrefitiest packet 6

As shown in Fig. 14, the NMDP unit 15 in the MAP(f) 1f sets
the source address in the IPvé6 header 71 to the IP address "f"
of the MAP(f) 1f. The NMDP unit 15 in the MAP(f) 1f coplies the
20 TIP address "k" of the MAP(k) 1k, which is the source address in
the received’neighbor MAP registration request packet 6 (Fig.
12), and sets the destination address in the IPv6 header 71 to
the copied IP address "k."
€ The NMDP unit 15 in the MAP(f) 1f sets the type in the
25 destination option header 72 to "36". In the present embodiment,
the type 36 indicates a neighbor MAP registration acknowledgement
packet. The NMDP unit 15 in the MAP(f) 1f copies the value "2233"
of the sequence number in the received neighbor MAP registration
request packet 6 (Fig. 12), and sets the sequence number in the
30 destination option header 72 to the copied value "2233." 1In this
way, the NMDP unit 15 in the MAP (f) 1f creates the neighbor MAP
registration acknowledgement packet 7, and functions as the
acknowledgement packet creation unit.
If the MAP (k) lk has received the neighbor MAP registration
35 acknowledgement packet 7 from the MAP (f) 1f, then the MAP (k)
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transmtted by itself has arrived. Therefore, the NVMDP unit 15 in the MAP
(k) 'k can acknowl edge that registration in the neighbor MAP table 16f has
been conpleted. After the NVDP unit 15 in the 15 MAP (k) |k has

acknow edged the conpletion of the registration in the neighbor MAP table
16f, the NMDP unit 15 in the MAP (k) |k restores the forced%g?irﬂtzna(;ion
request transmssion tinmer to its initial value. On the other hand, if the
nei ghbor MAP regi stration 20 acknow edgenent packet 7 cannot be received

fromthe MAP (fix aéknmldag@satlpiﬁ(i%tg&%ﬁkaeﬁoﬁ|1rfi3tﬁétrﬁflgt}fb%'i}5mlssﬂa%eoi6f he
, or if the nei ghbor MAP

nei ghbor  MAP r§g| s rat| EE packet

registration ac nlnegg 8f I‘?A%ai"segdéé:ﬁaﬂzéi%’él’&%‘ﬂle%tpqc’?“§t §equence
nunber does nottransmttﬂaiwuhsmeh&em@m&:rﬁmﬂt@d 4 spebr i 1861 ahb@ip VAP
tabl e 16k, the ( C o) n edge that istration in the

nei ghbor MAP tagﬁﬁ lflé%nhtg.‘se %‘gg (Ikc)oE‘E V%f”g“?ﬁe‘flé?g}egg LhR S Q@M nEge) RYRPeT
retransmt st h&2Ags ghbdrhd\dﬁeEbeJ;\esgi 5t 1ghbanNMARGeesEtpatked a6knbﬁl§@@elﬁ)eﬁlt
feforring to, Pactel " osi8RTRby M if e HebhBaPhERST G SPr SbPoRit ShRRs
transm ssi on Mifefablpy ltﬁhustttlae\smma iofg r‘ehepnm@hbﬁnrtHHABeliggbserP on

request packeteBsit P ister . sel t he nei bor
tabl e 16f of theéll\‘/sAP fJ)MlQl nghoaie&ﬁ?&ﬁ%ﬁa@ as shof\c/\f/n 4 YFFﬁln‘ég ‘ié’”
Unl ess the foreaeh pERRSt thendrne NARR urrmttiéjcmmMA(Psem Lk otn aﬁcmlddg&%

the informatiomglf chien M, oues, o n |ne ept Qnally
I n the nei ghbor MAP ta% | e 11%%? Plf\r%)esp J{':ét Ir've oc?tn ?Eﬁngﬁ‘i &?‘/‘eme ﬁ ? JF]
lifetinme. As FFPOWSE, tPh*éhWJ(Q«i)bquMéanreaiWal;@tlrmke“equsetfpats}teacteabl e by

anot her, MAP arlﬁ:ddydﬁt%avﬁlﬂtltéeuksﬂé aﬁ:&ﬁ%ﬁecoﬁeg%f%%getﬁ?é SFpBYu oL her

MAP. Inthe sane %A ﬁtransmttlngthe nel reglstration
request packet"6t¢ YARAKR 1ot prit acknewlodge fhat @QBS@‘@?@'@HMHILII hbems igibor MAP

table of soanPabwdstfhﬁaM%%%nCéGm o €64 eCh@‘éePytlf‘e’i‘ﬁﬂnﬁtnpﬁft 1595 th
exanpl e, om ot her MAPS

&g %Eg? therglgal\/A that is distant
and whi ch~2an ot deseackyoBieigedkbs aomplebiamert, thatrasi sdirathon
net wor k t opol dgy th&viesi gkt ®AFRPaBBS 16f, the NMDP unit 15 in the MAP (k)
1k restores the forced registration request transmission timer
to its initial value.
On the other hand, if the neighbor MAP registration
20 acknowledgement packet 7 cannot be received from the MAP (£} 1f
within a predetermined time after transmission of the neighbor
MAP registration request packet 6, or if the neighbor MAP
registration acknowledgement packet 7 has been received, but its
() sequence number does not coincide with the sequence number 4 in
25 the neighbor MAP table 16k, the MAP (k} 1k cannot acknowledge
thatregistrationintheneighborMAPtable16fhasbeencompleted.
Therefore, the MAP (k) 1k retransmits the neighbor MAP
registration request packet 6. It can be determined whether the
reception is within the predetermined time by referring to, for
30 example,thetimeoftheforcedregistrationrequesttransmission
timer,
BythustransmittingtheneighborMAPregistrationrequest
packet 6, the MAP (k) 1k can register itself in the neighbor MAP
table 16f of the MAP (f) 1f as a neighbor MAP as shown in Fig.

35 13. Unless the forced registration lifetime becomes 0 (sec.),
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be detected by transmtting the nei ghbor MAP regi stration request packet.
Even a MAP havi ng another MAP in the neighborhood is not detected by other
MAPs if the MAP is not stored in the neighbor 15 MAP table Wen searching
for the MAP and updating the neighbor MAP table. By transmtting the

nei ghbor MAP registration request packet, such a situation 2aApkie2006
prevented. In addition, as described above, the MAP(k) |k periodically
transmts the nei ghbor MAP registration request packet 6 to the 20 MAP(f)
if every tinme the fiofceetetigi U ahkONAP euesik tcoansiussi Om Hd maintaibbe

second table 1 (:sec,. ). Ther ef t P(t) if ri odi |y
recei ves the né?ﬁ%gggﬁb& éLéli g?% ari %goFequegﬁgggcﬁ@f ggzrfarsgﬁqgfﬁ‘ée Iﬂflgﬁ%?
| k, and updat edellhy Valwednd éhesitfdtiore. | Asta mesuAs .atheswAr ,(k)hékf oaged

registration 2 Lfet] f, I es n 0 ( . t he
I nformation co%%g%%lgn%ﬁt?%gtﬁ&g?kﬁég%%%ﬁ ;L%es%nf gkggeﬁrr%%rﬁ nac} r@g& l,re%”Qﬁit
exceptional¥y ihsehE fwemgrdmmivarun e tedf by hhother MAP .( kn [thersdrfeunaY i ons
due to a fail U8 Ofad BT e MAP. ((f:)e 4. f S i t he
nei ghbor MAP regi star“ﬂa%lon Og?%qrﬁ%gﬁbtggc%%t@ réilrsécr]ﬁatt ggﬁl\ﬁ\%ﬁﬁgq%%c%%t d
Therefore, thetpcraBdotbgirsteant YAP| i$ arighsthoedt lre thiaPi&) glikor MAPhgable

nei ghbor NAP t 8Bl &omel §iaP S sAQt tHRIM B cd pRdEEELO g thE JiCener .

registration lifetinme is not decremented every second.” As a result, the
forced registratiofdn PEAMRRE] G ShRe VAPER) thele ishe MAE habrisMiPstamt e

35 16f arrijgessabm GhSaC mhrsadth WSCBAELRRoL N iR RBEEBEI 9P HAYRGEMAPRUaLD 26
April 2006 the MAP(k) Ik is not handl ed exceptionally. Therefore, it is

possi bl e to prEverite tied aleps pEi Fhe MARWEH itREPRESY o FiSH &UFD fhBap can

information coseaebbbbed Be ARGk thknbhiak mgfuywﬂmfeﬁy@tmtﬂ@] F&dphdise or
Is removed. 5 In the sane way, as described above, in the case where_the

sequence nunbd?aTKPY heEXERgRUIME MY inggrBPERET JIAR dqudde pairiborieod is
transmtted front eeedBP ) dthdrSMARYEE tikamat he rAOLENEST A RS ne 2oy t he

i ot me iood g RIS AP GhAR RS0t iR FAE, BP0 /BRSSP DACRACAIT S ol
conduct ed. | n MARtashabe. WBy transiliitsingsheas pidor MATeré @f seth trieg Iséqwddton
lifetime for tlﬂlecket, such a situation can be prevented.
In addition, as described above, the MAP(k) lk periodically
transmits the neighbor MAP registration request packet ¢ to the
20 MAP(f} 1f every time the forced registration request transmission
timer in the second table 17k becomes 0 (sec.)}. Therefore, the
MAP(f)} 1f periodically receives the neighbor MAP registration
7 request packet 6 from the MAP(k) 1k, and updates the forced
- registration lifetime. As a result, the forced registration
25 lifetime of the MAP(k) 1k does not become 0 (sec.), and the
information concerning the MAP(k) lk continues to be maintained
exceptionally in the neighbor MAP table 16f.
If the MAP(k) lkmalfunctions due to a failure or is removed,
then the MAP(f) 1f does not receive the neighbor MAP registration
30 request packet 6 from the MAP{(k) 1lk. Therefore, the forced
registration lifetime for the MAP(k) 1k in the neighbor MAP table
léf isnotupdated. Inaddition, the forcedregistrationlifetime
is not decremented every second. As a result, the forced
registration lifetime for the MAP(k) 1k in the neighbor MAP table

35 léf arrives at 0 (sec.), and thereafter the information concerning
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MAP(k) 1k in the neighbor MAP table 16f arrives at O (sec.) , and
thereafter the information concerning the MAP(k)1k is not handl ed
exceptionally. 15 If a MAP that has already received a registration request
from anot her MAP has newy received the nei ghbor MAP registration request
packet 6 fromstill another NMAP, then the MAP may not regi steMaprili2e0s/AP
that has newy requested registration in the neighbor MAP table, but
transmts the nei ghbor MAP registration 20 acknowl edgenent packet 7. As a

result, It is possivlig o 1pr e¥eRl: ﬁalhgu%%' ahhop, M £ AD! € otion gtgg'“ Jany

MAPs that are not 0 (sec. ) 1in forcedre FStracton
the nunber of BYiikls dq BFPQ@%’&I*S%W&M M%mnhaionha\mlagsh@rmaﬂﬁiaaya

val ue from decteasn®grmbeVeN &onddrnd nYPFh
capability and stor %%S,éc 1gam ty and fhe na‘%(?{rﬁ?r%gcﬁu%%er g?%gifﬂgcgjé?%% due

nei ghbor MAPs it h bot NAPFaeREE.can be made | arge for t he MAP,

then the MAB may recghVithd @intwaf,] 88 dLAUSH abdO a4 f
MAPs. | f the I\/AP % | kK cannot receive the neig ‘E 'N%B ?%‘gl%sa%'réan‘?ﬁérgt
acknow edgement” FHEREE 1Ph€1?gﬁei'~ﬁ7@b%ﬁ(p4?) rqig(l&@a@mesuessh@acket

nei ghbor MAP r@gtmmﬁmmaﬂmﬁ@hem@mt) 1% 85 RLGEeHedN E‘ﬁé’ QHEHSE ber_
m suc

tinmes, there i hi.gh Ility that there is sone
failure, rem)vzl §o tq’ @8?@%? TretBpthRedphbar pER §FP%1?|3<ﬁrf:r updese df (bhrﬁ
anot her MAP, i ﬁorhedMeﬁis)tna‘tloaS1Ihetgﬁ@rtfaseld1%nl\/leﬁékﬂeﬂ&hm Mapansmt the

nei ghbor 4 006 registration request packet 6 to a MAP ot her
than the % (%) 5??‘9@5#““1 58%‘?8% PRafedr ¥ ot mradsRtefnt ofhabpoiame vay

concerning a MAR tlnit dasedhstwstl £ oo obhesa V33 samel thi BAt 1 LONQte BBr the

5" bei ng. er asea Tt DSl e ot BhBar SRRE FAB! ESTE HeE SFEDy woed bl Gec i s
nei ghbor NAP tE‘Ee@éefdft&le’ghlgunﬁormtﬂ@sbomaérmhg tRe mhek)tlhﬁéwﬁﬁﬂndled

regi stration Iéi@éﬁf\on%qa%erm ng the MAP very long, or set a field for
indicating that it bited to erase the information concerning the

MAP. This ‘@an be i nﬁlfeﬁéﬁtl?edhb}? MMQeaaytﬂwémﬁe@ed n‘eﬁ_guaﬁizra&tlloﬂnréqﬁﬁﬁ me

i ncl uded in therdehabbRsr B@BharsexgévﬁjF ggbgfvéggﬁg nelg ket }/‘g&}.’s}:r ntglo o

setting a flagrfor
equest packet 6 from still another MAP, then the MAP may not

register this MAP that has newly requested registration in the
neighbor MAP table, but transmits the neighbor MAP registration
20 acknowledgement packet 7. As a result, it is possible to prevent
the neighbor MAP table from storing only MAPs that are not 0 (sec.}
in forced registration lifetime and to prevent the number of
registered original neighbor MAPs that have a short delay value
from decreasing. However, if a MAP is high in processing
25 capability and storage capacity and the maximum number of
registered neighbor MAPs in the neighbor MAP table can be made
large for the MAP, then the MAP may receive registration reqﬁests
from a large number of MAPs.
If theMAP(k) lk cannot receive the neighborMAPregistration
30 acknowledgement packet 7 even though the MAP(k) 1k retransmits
the neighbor MAP registration request packet 6 a predetermined
number of times, there is a high possibility that there is somé
problem, such as a failure, removal, or previous reception of
a registration request from another MAP, in the MAP(f) 1f.
35 Therefore, the MAP(k) ik may transmit the neighbor MAP
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requesting erasing prohibition of the information concerning the MAP in

t he nei ghbor MAP registration request packet 6. O it can be inplenented
by previously registering the MAP in the 15 nei ghbor MAP table with a

| engt hened forced registration lifetime or a field set to indicate the
erasi ng prohibition, (Arrangenment of new MAP) Arrangement of xgnepwiMgoon | |
now be described with reference 20 to Figs. 6, and 15 to 18. The case
where a MAP (0) is newWly arranged in the nobile comrunication system

havi ng the stategsbowatisn ki & YiddethoW g wes ( in a
nei ghbor MAP table 160 of t&ﬁlgeﬁevgﬁ aerran ed I\/AP%rtthdthﬂ thgﬁﬁes{g&fand
del ay values of the!MAHIH OG- ahB %F‘MXP(‘@) PF@VGflﬁe%nfqmﬁﬁm NARCe¥Fningar e

25 previously seMAP thathies bibednferbarothe WP @ L8at Rahhsingl a@b&&é@P
table 160 has, arr.i.ved then the MAP (0) t

dd %é’[esearch lifetine,

transnits a MRP % &ffcﬂgéﬁc O hifeTRi®t IR PE hae F‘é‘ﬁf"’@%rﬁc&j’l@y@i’a £6¢m d
line arrow¥n Betng Zbﬁ:add{moﬂrbﬁcﬁtélln@g.ghbarl\ﬂﬁﬂ:' Seaneh @@Cf@ta’ls%opégglw (e)

| e then transr‘r}ut1 N g % ﬁacket to each of the nei ghbor MAPs
stored in a nel gﬁtb ﬁﬁ;ﬁ g %gz\ %g g th&eaapraripe, destinatipa. I\/g\P(IEE}kae
MAP(1) 11, MAP(ah ﬂoctcel\iw?(eg;stmtmd lMﬁB(:Kl)leHbrﬁfeﬂ]ﬂ}ﬁlgeﬁEéltp@Cb er g dash
line arrowin g]_L% 1# g rec Vi n MAP notice_ request each
of MAP(e) 35 |, M&P%% %O R/Rlﬂ(“ 1‘13& &’/A it l%r?&%ﬁb&!i?dlti@ Péﬁﬁ?n%h%

MAP 48 26 Aprlini’mm&hqumﬂmlgmm MAR{ 8 ah® eafing 1Rle@Teatgthhdnimy dot
a_new MAP ot her

I VAP

than the o evi uay ot Sl ErEtdn T Re hR Pho bfadf o5y bel natehpe 1
notice pac_ket e tagddrasregee sieirglvhert 6AR1tmbloag]6or sBte iMAPaOl1d® for
I Ap W M A

del ay val ues in the neighbor resul
concer ni ng t héAdpofheoneiFiay MAP rhBREhyation ARt j_ahcaad MAP(Gz) ilte is

regi stered i ndahepael ghbaheMAR Hh0 ok ?]P }tlé%
t hereafter and the |Ifgtl n% for théJ QE/}&E% ﬁ(é‘({ thigF e|g bor I\%&Pttheble
160 arri vég attedighber MAbntable w1thalengthened forced registration lifetime

or a field set to indicate the erasing prohibition,

(Arrangement of new MAP)
Arrangement of a newMAPwill nowbe describedwith reference
20 toFigs. 6, and 15 to 18. The case where aMAP(o) is newly arranged
in the mobile communication system having the state shown in Fig.
6 will now be described. At this time, in a neighbor MAP table
160 of the newly arranged MAP(o0) 1o, IP addresses and delay values
of the MAP(o) lo and a MAP(e) le other than the MAP(o) lo are
25 previously set.
If the lifetime for the MAP(e) le in the neighbor MAP table
l6ohas arrivedat the searchlifetime, then the MAP(0) lo transmits
a MAP search packet to the MAP(e) le as represented by a solid
line arrow in Fig. 15. Upon receiving the MAP search packet,
30 the MAP(e) le then transmits a MAP notice request packet to each
of the neighbor MAPs stored in a neighbor MAP table l6e of the
MAP(e) le, i.e., the MAP(e) le, MAP(1) 11, MAP(d) 1d, MAP(n) 1n
and MAP(k) lk as represented by a dot-dash line arrow in Fig.
15. Upon receiving the MAP notice request packet, each of MAP(e)
35 le, MAP(1) 11, MAP(d) 14, MAP(n) 1ln and MAP(k} 1k returns a MAP
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lifetime, then the MAP(0) lo transmts a MAP search packet to the MAP(K)

| kK as represented by a solid line arrowin Fig. 16. 15 Upon receiving the
MAP search packet, the MAP(k) Ik transmts a MAP notice request packet to
each of the neighbor MAPS stored in the neighbor MAP table 16k of MAP(k)
Ik, i.e. , the MAP(k) 1k, MAP(f) If, MAP(i) Ii, MAP(n) In apelAlfReed6i g as
represented by a dot-dash |line arrowin Fig. 16. Upon receiving the MAP
notice 20 request packet, each of theMAP(k) |k, MAP(f) If, MAP(i) Ii,

(n) in and MAR(@)ickOpa&tdt B8 @hdVARP NS 'l%easpa'gbﬂaségt%@%yl\%%(ﬁ) % a?*i“ow
represented by .a dot line arrowin Fig. a resu o?
detects a new I\%QP gcqﬁ?res the latest information concerning existing

nei ghbor MAPs, andupm§t£3res2ﬂtt henaeugbbo; M\Rclabhke 46Qew AP RR RS Ltﬁaﬂf

t he received I\/AE notice ‘F%e‘!k . At this tinme, the MAP( % | o erases the
i nf or mati on EePhFRY® &S HaF (e é‘ﬁo‘”}\/ﬂ&h@e}mﬁése‘a Hthfaviargiaedo 4P

del ay val ug am@tmempysckegl singingpdd¥ed 04 hONgKRIENERAP BB 15N NAPLRY Mhg (o §Nd

MAP(i) |i each av(g % a, shQrt del ?%{I val ue so as to register 30 information
concer ni ng fi v net Ghbor MABL OF R 18D oTRFSTINNG T8 4ae Hakes #pPahagings a

result, infor nﬁtlraoshmomsﬁr diengyt Veludd\R[Oxhk One MWHG) MA@, tMIEELiId6d ., AVAR(K)

I’k and MAP(n) of Lch has a shorter delay value and is Iocat ed
in the nei ghbor%oo’g@t q‘lnsfog:gl\é\?é?lér EIETERE The &ﬁB&P¥W Map(%) fdo MRPEMbwn
in Fig. 17. 35lhn MARIIY) od, anfl MAR(¢) mee Gfs rbgibosced fredinel hatghboFegaest

49 26 Aprifgp ZOQQb% g ssion timer in the second table arrives at 0 (sec.)
, then the MAP(o)Io transmits a neighbor MAP registration request packet
to the MAP(g) 1g, wWHifchbestimeatlbipseardetreafter, anditte hasethre shorémst

del ay val ue i nyipenaighho xgept, the 5 MAP(o |tself as
repr esent ed by a g(oﬂb e PI F\%é@%%% @% %afﬁg H%ﬁ t%&lvetshg)tl\/lg
updates the n Jgfl'?ﬂiblrmelmph?abtbe AP ( aon JIOherbasmiststat!mP lseaecheﬂacﬁnee’ghhﬁr

MAP regi stratigfe M@YRSt 1k pc?sc resBaELE! %‘ 4[ %bl&?elyxll\{e[)%rur@w;aépegge..ilb'\éA\P( 9)

i g conducts a _10 retrieval eterm ne he “source
the neigtBor Yag® F@@’Péf’?—ﬁﬂlﬁ?ﬁ Mgl ssarphchackes, ithel Ma@dki nlk Peradarissses

in the nei ghbat MR éeRte rbBlebEl Shcd) t8ted bl Je PRe neighbor MAPs stored
in the neighbor MAP table 16k of MAP(X) 1k, i.e., the MAP{(k) 1k,
MAP(f) 1f, MAP(i) 1i, MAP(n) 1n and MAP(g) lg as represented by
a dot-dash line arrow in Fig. 16. Upon receiving the MAP notice
20  request packet, each of the MAP (k) 1k, MAP(f) 1f, MAP(i) 1i, MAP(n)
in and MAP(g) 1g returns a MAP notice packet to the MAP{o) 1lo
as represented by a dot line arrow in Fig. 16.
As a result, the MAP(o) lo detects a new MAP, acquires the
to latest information concerning existing neighbor MAPs, andupdates
25 the neighbor MAP table 160, on the basis of the received MAP notice
packet. At this time, the MAP(o) lo erases the information
concerning the MAP(1l) 11 and MAP(e) le each having a long delay
value and newly registers information concerning the MAP(g) 1lg
and MAP(i) 1i each hairing a short delay value so as to register
30 information concerning five neighbor MAPs in the order of
increasing delay value. As a result, information concerning the
MAP(o) lo, MAP(g) 1g, MAP(i) .1i, MAP(k) 1k and MAP(n) 1n, each
of whichhas a shorterdelayvalueandis locatedin the nejighborhood,
is registered in the neighbor MAP table l6o as shown in Fig. 17.

35 In addition, if the time of the forced registration request
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of reception of the nei ghbor MAP registration request packet. Since "o0" is
not found in the I P addresses in the neighbor MAP 15 table 16g (Fig. 16),
the NVMDP unit in the MAP(g) |g judges the MAP(0) to to be a MAP that has
newy issued a registration request. Subsequently, the NVDP unit in the
MAP(g) | g erases information concerning the MAP(k) 1k, whi cl2éhapril 2o

| ongest delay value, in the neighbor MAP table 16g (Fig. 16). It is
supposed that the 20 forced registration lifetine for the MAP(k) Ik is O
(sec.) . The NvBRsmhssiom tilme rMAP(EE dsegcmﬁi/\/tyblegir&ﬁees dthe {sdwormthen

concerning the %AI@&(@)A ;016 Qrte |neﬁ1‘ghgl% ?ﬁegls‘éga‘?lo‘} gﬁagggngggegy a

portion encl ose cire
concer ni ng t he thiNR{eo MARPG gi}s1g 25viriedi $‘se1cecch‘qerd nherﬂ:etgh.b@r . NP clafhlas tBg of

the MAP(g) 1g. o) f ) ( t p
search packet Sth gb%?%g{ I\%%(ag‘f%ﬁﬂu%s l%gégsneén[bgg’%%ybfgg g%bidé llsll:le%%??%\?v ?‘F\M
Fig. 17. Upan MABEDPYVi ¥y ittise LGRS seepndrgrdekeby a MoubdR( gine prugwanenfig. a

MAP notice reqyest qagkel- t W 30Q i '

tabl e 16g of tlﬁg MAP( ) %frg gggp?rese%%geggdigggée%etg iglﬁﬁﬂ r?ieb@argélrag\%él %@Ei g.
17. Upon recei ?RnEe ha@sispoficthe aecedyadsneimidioat MAP heedds (@t icg Fegeeds a
MAP notice packgtyxd@, both of MAP(h) Ih and MAP(c) Ic as represented by a

dot line arrow in Fig. 17. As a result, the existence of the MAP(0) to is
known 35 to MAPs, s RHPCAEURdIVAPERG WPR @ ithanMiibe MAR(G) 116cSPBETFRS the

50 26 Apriio Zoeétﬁ@mbw&@@@e%ﬂ@ewﬁ@ﬁ(&) the 9bhfke titdshe "MAP(g) thd,

whi ch has issued the reqistration request. Thereafter, the MAP search
bet ween MAPs iE%%ﬁfé%Fté@ IPHH&FF?/“‘?%@"@“@% Bfckek Jl\mp(“ébluld&dt ot He

MAP(0) to incladirgssds tike thevwhy¥ighbanaed MABIe) 159 aeid ! as)daenthd @ime
stable state |n |Udleé% Stationary neighbor MAP tables 16a to 160. In this
way, by nerely® 4 88t Fharekot smgnﬁeghﬁm%?é’lbﬁregﬁﬁﬁﬁe?a‘f\m'e)

le in the nei ghhtde VBP tabhet dfodn®®e inMARE AP laadmewkys ai eun@edenghbhﬁ MAi | e
at east MRP(c o1 Lo CBedr 18 Mbes BupBrin 1€ 05 he drd* Vo nd Ginb oS s e
MAP(0) | 0 carMiifeclo aorena MAP tlidtehat henlyHesliedst reet s ti(ien tequddt .
Subsequently, the NMDP unit in the MAP{g) lg erases information
concerning the MAP(k) 1k, which has the longest delay value, in
the neighbor MAP table l6g (Fig. 16). It is supposed that the
20 forced registration lifetime for the MAP(k) 1k is 0 (sec.). The
NMDP unit in the MAP(g) 1lg newly registers the information
concerning the MAP(o) 1o in the neighbor MAP table 1l6g as
i represented by a portion enclosed with a circle in Fig. 17.
t 3 In this way, information concerning the MAP(o) lo is
25 registered in the neighbor MAP table 1l6ég of the MAP(g) lg.
Therefore, each of MAP(h) 1h and MAP(c) lc transmits a MAP search
‘ packet to the MAP(g) l1lg as represented by a solid line arrow in
Fig. 17. Upon receiving the MAP search pécket, the MAP(g) 1g
transmits a MAP notice request packet to the MAP(o) lo stored
30 in the neighbor MAP table 16g of the MAP(g) 1g as represented
by adot-dash line arrow in Fig. 17. Upon receiving the MAP notice
request packet, the MAP(o) lo returns a MAP notice packet to both
of MAP(h) 1lh and MAP(c) lc as represented by a dot line arrow
in Fig. 17. As a result, the existence of the MAP(c) 1o is known

35 to MAPs, such as the MAP(h) 1h and the MAP(c} 1lc, located in the
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repeating the MAP search, the MAP(0) to can hold information concerning
nei ghbor MAPs havi ng shorter delay values in the 15 neighbor MAP table
160. In addition, by transmtting a nei ghbor MAP registration request
packet to the MAP(g) 1g, which is a neighbor MAP of the MAP (0) lo, the
newy arranged MAP (o) to can nake its own existence known 126 Aprd 2008( 9)
1g. Further the MAP(0o) to can nake itself 20 registered in the nei ghbor MAP
table 160 of the MAP(g) 1g. As a result, the MAP(0o) to can nmake itself

detect abl e by tleagMPthpod|dr atml@ Mlae(M\Pi&)oﬂrfer WhhahtgE %Qi&’f)f el ghber
MAPs . Therefor% anew P can easi arran ed in the nob
communi cat i on systéﬁ?u Yr§e§re@ﬁs1t5?t ed by M) A search for a MAP

effected by a M\ wi | Thexmufherdesasi heel sé/blﬁdh bekeeeRCeatd i Gepelfeand 5.
Fig. 19 shows onmuni_cat optai ned by new y arranging the
MAP(0) 1o in ? ﬁggm%t |tg’ ComrRi %tﬁr}’&@y&?zg@n’r%ﬁ&ﬁhﬁn%ﬁb‘” 1odngdedtiped
30 above. 1| Fltge 19yl eimhibgedMARP (@bl Bs s2Galasdadeh Ixesao%(ﬁdb\ml ¥taoé the
MN(a) 2a and hown_t ogef her wi IVN( nd MN( b) 2b.
For brevity of escrl plfls(;etr?%lﬁg\%\‘?egel%ﬁﬁf I@g iaﬁi%ésﬂ%a st[o (ﬁ’ in the

nei ghbor MAP t abl es 26&hdisdwagb, bﬁﬂﬂbldﬂlyaprevabueky bet ey tahxelwméa)or?@ and
M\(b) 2b and ngk = r th del v S mals
are omtted. 51 (gjl'éé)ﬁ.,&é;r)rcl\él‘A %83%85 ﬁ%g@g% ﬁkﬁ IEer bor 3%‘(? % %&/ tﬂg

2b searches f JMAP \Platidwlynaviamgednnathe avbhle@lmmzmdatabnd;ymtemn 1Z11:] ow

VAP ef f Sotod s NARC CRE FREES Db % 2ar, peafpl IR, o ot BB b {sY |
NVDP unit 25 i¥* &Ré Wﬁ)a MpPiapradhonsAa s remnldeato np&’@t{eirltarmm(ajm t

confi gured o £5 @aheas:dBP 3L PRI thif Rl $3LlbRNclihp GYNLEGUMRA 1O

detect a MAP on the basis of a MAP noti ce packet, he determnati on “unit
confi gured to FReEHHe the fdARysaaHbe, thﬂ;hMéH(tPls Intaan hodd informatticon, on

the basis of aJdMRrAghECReiRASIEMArRNEALRE Um?éﬁaf”&tl oyLh gug eg, t.g,dipdat e
t he nei ghgﬁr MAP t abl e 2%%3 and sear cﬁes a 9 ET&t he ?H% ?Illrriglé(;f t he

i nformat i c S ReRgMARyt Piadsg

In addition, by transmitting a neighbor MAP registration
request packet to the MAP(g) l1lg, which is a neighbor MAP of the
MAP(0) lo, the newly arranged MAP(o) lo can make its own existence
known to the MAP(g) 1g. Further the MAP{o) lo can make itself

20 registered in the neighbor MAP table 160 of the MAP{g) lg. As
a result, the MAP(o) 1o can make itself detectable by the MAP(h)
1h and the MAP(c) lc, which are other neighbor MAPs. Therefore,

anewMAP can beeasily arranged in themobile communication system.

25 (Search for MAP effected by MN)

A search for a MAP effected by a MN will now be described
with reference to Figs. 19 and 5. Fig. 19 shows a mobile
communication system obtained by newly arranging the MAP(o) lo
in the mobile communication system shown in Fig. 1 as described

30 above. In Fig. 19, neighbor MAP tables 26a and 26b respectively
of the MN{a) 2a and MN(b) 2b are shown together with the MN(a)
Z2a and MN(b) 2b. For brevity of description, however, only IP
addresses stored in the neighbor MAP tables 26a and 26b, and delay
values between the MN(a) 2a and MN(b) 2b and neighbor MAPs are

35 shown. As for the delay values, decimals are omitted.
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15 registered in the neighbor MAP table 26b in the MN(b) 2b arrives at the
search lifetinme when the MN(b) 2b is in a position indicated by an arrow A
in Fig. 19, then the MN(b) 2b starts a search for a MAP. First, the NVDP
unit 25 in the MN(b) 2b transmits a MAP search packet to the MAP.
Subsequently, the NVDP unit 25 in the 20 MN(b) 2b receives a 3AthRPLIGHEE
packet in response to the MAP search packet returned froma MAPpthat has
beconme a peripheral node. The NVDP unit 25 in the MN(b) 2b detects a new
MAP acquires latest information concerning existing nei ghbor MAPs, and
updates the nei ghbor MAP t abl e 26b, on the basis of the received MAP
notice 25 pacKet SR AP as shown in Fig. 19, information concerning

the MAP(o) 10, MAP(gyiddk, MARGInow the MAPLK 20 ke thdMAFRER ) MalD wh M RBv B8R E
nei ghbor MAPs havi n short del ay values wth respect to the M\(b) 2b
|l ocated in the®Bodi ?’f%‘ﬁajr RS 89hGat e B PowaZEoK Pnififly-149 wdll now

registered 5n bhedswigitea. MR tlabkamébliay As shewedrtiirgr  MapherEattéd!

lifetime and s arc i f of the MN are set to short tinme values in the
second table o R‘eAP gfl?\;ﬁq%b)tﬁ% e trovR M t AR YRR WOLEEr ethe

i ndi cated by NHEP anmwsﬁﬁ tlﬁ)éTMNh‘B) pesau&ucmmohadjsczﬂiee@le&wcﬁﬁeclaéf eve#:idn a
35 position in d b r ow osi ti on i an 52 26
Aor 12006 ar r Gt B O ESPE PR A B SR o T R PRGEF b (RO S0
registered in chefxuaugiﬁbmb d’!&féd:ﬁlal HAQGcbn ahei N&Slﬁtoﬂ hmma]romhcel pi«ﬂtetms
one after Otgl‘?{, {]bl)min lcts q % for MA 1
repetitively e p05| 10N indi% ca (?uﬁe 8 a? YW B aFI -d4ygvaiue,
therefore, i nWmCFi‘atllsonn(t@neeoﬂe nglitdmd*&ma@k) bk, M@ (badis MEP@OMAB MAFI(ae)
in and MAP (h)pélvéN\?eb%mfﬁnla 2he 85 nl'Sé'L\P%n{?i‘%ngaShOf dg&' 2¥nd al Yespd th

respect to the Iocat |n t oSl I ndica The"af tow B,
is registered ¥4f t‘l?é’lﬁeﬁghbonnwatlmﬁe@ 26b.a|MARQ t he posit | on indicated

by th C Fi
L ey T e O BT B ) e SRR kRCRER A A RENE

short del 3f vAISEEtGEH in &@e@@lﬂqummﬁalezsﬁbouattéa Whhébpmwe@n
i ndi cated by theth@keA¥ck1ilr thf8iwHes Ak k(b Nennel 8hRGe MR dndl @ Zhika

by an arrow A in Fig. 19, then the MN(b) 2b starts a search for
a MAP. First, the NMDP unit 25 in the MN(b) 2b transmits a MAP
search packet to the MAP. Subseqguently, the NMDP unit 25 in the
20 MN(Db) 2breceives a MAP notice packet in response to the MAP search
packet returned from a MAP that has become a peripheral node.
The NMDP unit 25 in the MN{b} 2b detects a new MAP acquires latest
information concerning existing neighbor MAPs, and updates the
neighbor MAP table 26b, on the basis of the received MAP notice
25 packet.

As a result, as shown in Fig. 19, information concerning
the MAP(o) 1o, MAP(g) 1lg, MAP(i) 1i, MAP(k) 1k and MAP(h) 1h,
which are neighbor MAPs having short delay values with }:espect
to the MN(b) 2b located in the position indicated by the arrow

30 A in Fig. 19, is registered in the neighbor MAP table 26b.

As shown in Fig. 5, the initial lifetime and search lifetime
of the MN are set to short time values in the second table of
the MN. While the MN(b) 2b moves on the travel route indicated
by the arrow D from the position indicated by‘ the arrow A to a

35 position indicated by an arrow C via a position indicated by an
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15 Incidentally, it is desirable to previously set an address and a del ay

val ue of at |east one MAP included in the nobile comunication systemin

t he nei ghbor MAP table of the MN(b) 2b as initialization. As a result, the

MN(b) 2b can transmt a MAP search packet to at | east one MAP, and start

a

search for a MAP. 20 As for the address of the set MAP, it i3g0gsilrabbe to
set the address of a MAP that exists in an area where the user of the M
uses the nobil e conmunication system O course, the MAP address to be set

may be an addr eascoef BaNtAEDL1F neMIB1udS 2or SBl &AL oQf ﬁWeﬁ?i Qi of

a MAP effected %y a W wll now be described by taking
MI(a) 2a sel ect'SHRBehEE the Pﬁégh%%tms%|t1a§BFe2$‘6raﬁI§é'eSa§taﬁl%>€@$mG@

As descri bed ati(i\fe,t1mlaeonM\léﬁﬁe12&nB%§e§:heaH@lQ{@Q{N(M‘}PzBaé’ffe@@@ §f?s%‘é{'}cg
Fig. 5. The 30 JMA %gctlon pol i (_:% hol ding unit 30 of the M\(a) 2a holds
MAP sel ecti on poI Pyt eprdderfti@d s "a MAP | ocated nearest, i.e., a NAP
havi ng a m Ai num delrayth\ea:lotsetmnﬂ&ﬁk&&téﬁ@@&ﬂ?eﬁﬁmﬂ)ﬂ?ﬁ!ﬁ@gn 19”%%&@

et et ore. " he ML thE%el S8R REEES ERERRSTR dis. it S ke oLkt

e case ere the

a

i nf or mati on coAband AP (el gﬂnbwnlmasesieafmommnmm D r VA1 a{ #ah Bed6a

shown in Fig t P n_po Id| the MAP sel ection
pol i cy hol di ngéu\ré‘flt{%%ﬁtbeca%os e?ﬂ(bg 2§ # O?Wloﬂs infAdsgted
the NVMDP unit P3% the ﬁFT@OW,a)i.SZBeg;eitmﬁem 5nt1hﬁe NAE’th)»of a®s t & bEe PaIHIhbeK
MAP to be upedind nit 25 inth 2a functions
the sel ection uni '?péﬂ on %ﬁ?&gg?tegcwpstgl iFe TR ghb’b‘raFJl\ﬁﬁiPalgablle?@aaEh‘dn
sel ect a MAP FonpRr ey  thenMAREN baki s I@fP(ﬂ-:I”De1HAP1~13E[E):t]uo,nm@l(i1()y11T£ned

i 22 ORI L BRI A

of the address of the MAP(Db her ghb

M (a) 2a registEReCh ke ‘Fféﬁn‘éméédir&éoanueé Jaaltbe(ﬁosadmcassndmambysme n

the MAP(b) | b.arkhey M\(3) 28 i@géz_sécf Cﬁfﬁ addr ess of
the MAP(b), Ib to be used, in the .%1%&1‘% gguﬁhbgf AP ket it SoBrPr 1y
rranagerrentlsunl t 24 i Hcﬂ-ﬁgnww ik is des:.rable to prev1ously set an address

and a delay value of at least one MAP included in the mobile
communication system in the neighbor MAP table of the MN(b) 2b
as initialization. As a result, the MN(b} 2b can transmit a MAP
search packet to at least one MAP, and start a search for a MAP.
20 As for the address of the set MAP, it is desirable to set the
address of a MAP that exists in an area where the user of the
MN uses the mobile communication system. Of course, the MAP

address to be set may be an address of an arbitrary MAP.

25 2. Selection of MAP
Selection of a MAP effected by a MN will now be described

by taking the case where the MN(a) 2a selects a MAP that is the
most suitable for use, as an example. As described above, the
MN(a) 2a has the neighbor MAP table 26a shown in Fig. 5. The

30 MAP selection policy holding unit 30 of the MN(a} 2a holds a MAP
selection policy represented as "a MAP located nearest, i.e.,
a MAP having a minimum delay value in packet transmission between
nodes, and included in MAPs having high processing capability
of at least "Q1"."

35 Therefore, the NMDP unit 25 in the MN(a) 2a collates
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creates a binding update packet for registering the hone address and the
care of address in the MAP(b) Ib. The nobility managenent unit 24 in the
MN(a) 2a creates a binding update packet for registering the hone address
and the address of the MAP(b) Ib 20 in the HA. The interface 29 in the
MAP(a) 2a transmts those binding update packets to the MAP(3p)ApHI 200 t he
HA. In this way, the M\(a) 2a can be provided for the transfer service for
a packet transmitted to the honme address of the M\N(a) 2a, which is
conducted by théokdataich theCMé\ﬁiﬂng nlelh ghBbr (M2@spst ered riagtennerigtibotr)MAHhe

VAP 1 can be i ppl grented, by, MAKig 2 GATRULEL WBXPEUS 8o Ao COIRULSY » DI gOF M

product for causing a conpu er function §&rVrce e conput er
program pr oducthQMWﬂswtadiﬂpobmm@rldpnggnam 80dearfdose taaiss mg ¢peimum

conputer to stprg %g%ﬁl?%resAsaé‘Qe fﬁ kﬂé% e 2%f11§?£¥&4ﬁ?n2 FSe1dbts

conmput er program % causing the ¢conp er to create e searc
packet, a <onpue éARibdgtamsdie n@;gmwsmg thecowpdt erln dhdsewee. &hwode

notice requestypaCkelit QSCQHpHﬁgrmP(&grz%mfﬁﬂgﬁ&% 4P '“Qe getj“?éncl%wter

to create a node notice pac a conputer program co ril 2006
for causing theorBpesr te @qﬂeéét the neggbbpedish tabitér?ﬁaequ@ﬂelq@atcﬁé%w a

conput er progr@iye0d6ed OlorC el HEs { 1@ CONP YA sb9ebt 88k 018 &2Y! $HE NN
acknow edgerment packet, a computer program code for causing'the conputer

to comuni cat 22 2Smpat Bhe PG ahac 8eE15iee thamaid itHemenagement (it

detect thecgseryi ge t@fédaidl%s@gﬁbﬂr@m@(@ﬂiﬁm&(i@ﬁ i PEnbaldleld olilee CpEI er
to determne inter-node information, and a conputer program code for

causing the ccﬂ'ﬁ?uter to update the stored addresses and stored node
i nformation. The MNrBe®mina)ed ApdLsBidLEhdYonBbidAGed s EHIUESFe OFHRss10 a

conput er program product  for causing a,co er t functi on asanobil enode.
The conputer pY8Gra3nHe otictle dfritdedPa rT’B}‘f-*p ﬁ?oﬁ?%ﬁ%"cﬁﬁe s BOMgsi ng
t he conputer tamﬁfe@@eaﬁaicmemea@doﬁome Marf(enmebi on b useayi £€ ﬁwe&. a
conput er Réogr m GQ é)i)r C SI n t.he conputer torg%eT%te a nlgd
packet, a om?a &t iga Byr lfl&?’ paBRyAEe T het Gt &P thoe n| 8ate
a conputer creates a binding update packet for registering the home address
and the care of address in the MAP(b)} 1b. The mobility management
unit 24 in the MN(a) 2a creates a binding update packet for
registering the home address and the address of the MAP(b) 1b
20 in the HA. The interface 29 in the MAP(a) 2a transmits those
binding update packets to the MAP(b) 1b and the HA. In this way,
the MN{a) 2a can be provided for the transfer service for a packet
transmitted to the home address of the MN(a} 2a, which is conducted
by the HA and the MAP(b) 1b.
25
[Computer program productj
The MAP 1 can be implemented by making a computer execute
a computer program product for causing a computer to function
as a service node. The computer program product comprises a
30 computer program code for causing the computer to store addresses
and node information of service nodes, a computer program code
for causing the computer to create a node search packet, a
computer program code for causing the computer to create a node
notice request packet, a computer program code for causing the

35 computer to create a node notice packet, a computer program code
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program code for causing the conputer to detect the service node, a
conput er program code for causing the conputer to determ ne inter-node

i nformati on, a conmputer program code for causing the conputer to update
the stored addresses and stored node 20 information, a conputer program
code for causing the conputer to hold a selection criterion ZgogpSE2@&t i ng
a service node to be used, and a conputer program code for cau5| ng the
conputer to select the service node to be used. The conputer program
products can b&orecendédgithechapatdi ng c%éal&@daumdfehﬁégwt@a@ﬁﬁ)%%est

readabl e medi u h as a renovabl e iumlike a CO-ROM a CD-R, a MO or
a floppy disk, r]"Sla ?%%{5 1y~ TR RS TP RS % © g??ﬁﬁ/lr GHISIELARP PRIt et B0 pRBater

the MN 2 can l@ereﬂp$‘ermlrrtcad abynewtedpathdait blaaketeaais:o@pﬁ@aﬁtﬁﬁgﬁno%a@
product from the m.and executes the conput er ram 30
pr oduct . Accor%i ngéatqjc;)&{ eg%%g%?'@% nFRAPFORCRY et Biff° rﬁ) ggre%goﬂrﬁls
t he node se&rcﬁommwinsamuetmnmmqmterdeptrmgr ahre preadticte, noaen@deomb&eéf

that is includgd,bpafh a) .2a an

and t hat vvantsﬁtg séelgr'% cll\éAor a bﬁf’iggl\@f) rrg§’u5ce§eg?c%ﬂ\g1 Nénd Fﬁngﬁ%“? a
MAP search packefoBmapien 58ng@ MDﬂteZO@ﬁOQIIam:andséamafadajmgatﬂd\Bomputer
autononously. By {Hansdn iy y arch_packe the search
node in the MAP( a)ﬁ la to l\%%? ?@h a&&f%sé\%ﬁ(a% g an% %)mfl?rmg TPBeei ve
a MAP notice packet TheMNedpeisde dmphemdiFed dar obhkpagketcadplutem exseateh

packet recepti&camfpds %’&:o?r%er@ﬂ@é fq)g_)dgragglﬁa Wﬁtf a0 VAP, J)gnl 0.

The search node in_the a) la to MAP( and
can detect a MEPASRDARE RS- STt cqmpu homprraarep Frabicdt coniyr i sescetomnpigt ex

i nfor mation f rmﬁtﬁﬁ Bsae redec4 MAR) tﬁ@%%%@r @Sto%gﬁﬁ}&%é %g%%@&

lo, the M\(a) 2a and 2b can detect a easl |
i nfornmati on and® FREBEAROPERS - QJ%‘PF“%}SWII héo@?m&@erf@rc%mﬂgty

and del ay val Llﬂle afoalpum@hrudsdctéhﬁ&% UBB BeLE-&R %ﬁc}&ﬁt Thelehgheert he
search nod la to MAP(o 5 | o, the Za andc b)eﬁb can

in_the MAP
grasp various Hﬁorgd?"i%é%% LR AT HS ? C&TP@Gﬁé"eF%Pﬁ@mW'%%aﬁ QP s

ot her than progrmncodeforcau51ngthecomputer1x)detecttheserv1cenode,
a computer program code for causing the computer to determine
inter-node information, a computer program code for causing the
computer to update the stored addresses and stored node
20 information, a computer program code for causing the computer
to hold a selection criterion for selecting a service node to
be used, and a computer program code for causing the computer
7 to gelect the service node to be used.
? i Thecomputerprogramproductscanbexecordedjjlarecording
25 medium that is a computer readable medium, such as a removable
medium like a CD-ROM, a CD-R, a MO or a floppy disk, a memory
like a ROM or a RAM, or a hard disk. The MAP 1 or the MN 2 can
beimplementedbyaxxm@uterthatreadsamxmmuterprogramproduct
from the recordihg medium and executes the computer program
30 product.
According to the mobile communication system, the MAPs,
theMNs,thenodesearchmethod,andthecomputerprogramproduct,
a node itself that is included in the MAP(k) lk to MAP(o) lo,
the MN(a) 2a and MN(b) 2b, and that wants to search for a MAP

35 Dbecomes a search node and transmits a MAP search packet 3, and
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the search node itself, fromthe MAP notice packet. Therefore, the MAP(a)
la to MAP(o) lo, the MN(a) 2a and MN(b) 2b can use various kinds of node
i nformati on concerning MAPs as judgnent materials at the tinme of updating
t he nei ghbor MAP table and as 20 judgnent materials at the tine of
selecting a MAP to be used. In addition, the MAP(a) |a to MARAgrill2006t he
MN(a) 2a and M\(b) 2b can receive a MAP notice packet dependi ng upon the
situation at the tine of transm ssion of the MAP search packet 3.

Ther ef ore, theitAR apakahtfmdVARMADautonohhas M. ( @y 2azasdi MM (bbn2y e can
detect a MAP d | u situation.at thar tinme n rasp

i nt er - node i nfggﬁnar%%%hsg%ﬁk%]g%t’héchge?%?r?/hapﬁgeaﬂb th&mﬂéﬁgﬁg ]%h?'&%ﬂ%%
such as process® ngtleaptialli ¢, an@pgehicdi Ingb cponrédeisi teudMAiPonoat cehphcketre.

The MAP(a) | a b)_ 2b te 30 the
nei ghbo§ ?\/AP t%ﬁf%@ﬁﬁégé ’tc%?%g,ﬂ%fgg&%%&;%%gg@gnﬂ{\'%néa %%Jf%ﬁjﬁggk?%]ée?e glrchned
MAP noti ce Jpackede Fora @eaipheral eoddAR(ma)thieaMAB(a MAR{ d)o IMAP (bheWN( a)The
2aandM\( b) 2b fnew L Sit t : t

Val e and pr ochan oy Pan St e i, ERUSFhEL o Hey AL MR ING Y,
the MAP(a) |a 4B aMPAgfers, a 38R RaViia) basien (NEbY MR are toled pabek at &t

i nformati on dependivigP&n2BrARfidn 290K 'ABBEh{aP%&dé Yalpg ?ﬁe.{“g%rél e

dynam cal |y and aut ononously. By autononously grasping informtion
dependi ng upor?‘ﬁﬁ{é‘)siltaué?i"b%(&iaﬁ@e, thedi @) Zer angefbih) b ganetetadt ¢
renmoval oo faidue@sqfiyan existing MAP, therefore, the MAP(a) la to MAP(o0)
5 1o, the MN(a) 2a and MN(b) 2b can detect a MAP and hold the | atest

i nformation. By aut SKBADBYLE L §OFERLAGR FHDAREEL oRO e fafdiTgtigPonseple as
novenent Wit hatife pebybsgify capa®lingeyl 0N a3C6888e I UeLlinc1hABYNR)the
2aandM\( b) Zng?&,n dgt ect a_neighbor MAP for the positions of the M\(a) 2a
and MN(b) 2b RAEET RRCkEhd HOteFahinF 9 -afBetSerF SR offeln ShediAR i) 1a

nei ghbor NAP. tBhEBRE{6) &0,t Bhé Metd0da0knd IBEONEPEdPGrasW N aEfbud & inds
utilized'i ttgJ of the MN. In addition, setting. the

%rm?ilit%maaemant %
access roufer Jfocated ?Weagﬁ Tt FERRREAADY L iBats 2RGt R At Y P athap)
O course, thé&hkN§sgrciRaocaadi tdlf), 2homarhegMasmdiifcer patked. dapeidirageypon

a change 15 obpbhgasthyatd % #ABTSH"LEY LE Ry S4CDngSndR) Y %o Gse
various kinds of node information concerning MAPs as judgment
materials at the time of updating the neighbor MAP table and as

20  judgment materials at the time of selecting a MAP to be used.
In addition, the MAP(a} la to MAP(0) 1o, the MN(a) 2a and
MN(b} 2b can receive a MAP notice packet depending upon the .
situation at the time of transmission of the MAP search packet
3. Therefore, the MAP(a) la to MAP (o) 10,'the MN{a) 2Za and MN(b)
25 2b can detect a MAP depending upon the situation at that time,
and grasp inter-node information such as the delay value and
own-node information such as processing capability, depending
upon the situation at that time.
The MAP(a) la to MAP(o) lo, the MN(a) 2a and MN(b) 2b update
30 the neighbor MAP tables 16a tc 1l6co, 26a and 26b on tﬁe basis of
the returned MAP notice packet. For example, the MAP(a) la to
MAP (o) 1o, the MN(a) 2a andMN(b) 2b newly register anewly detected
MAP, and update the delay value and processing capability of the
already registered MAPs. Therefore, the MAP(a) la to MAP(o) 1o,
35 theMN(a) 2aand MN(b) 2b can hold the latest information depending

56



but al so arrangenent of a new MAP, renoval of an existing MAP, or a
failure, and detect a MAP. In this way, each of MAP(a) la to MAP(0) | o,
WMN(a) 2a and M\(b) 2b can thus conduct autononous distributed control for
20 aut ononously detecting a MAP. Asa result, the failure resistance can be
enhanced, and arrangenment of a new MAP, renoval of a MAP, ang sgldieroasi on
of the MAP arrangenent can al so be conducted easily. The search node in
the MAP(a) la to MAP(o) lo, the M\N(a) 2a and M\(b) 2b determ nes a del ay
val ue (inter-naged REQr BB OMNon 2% n th MAP ser 485, the search
node and a MAP serving as a peri phgl?% Ei %%%lr e‘ln]d' A YRR ]H e

(i nter-node i nfor maBP¥of)teeeneenn méageangmmamml ﬁepéddﬁn%&xﬁerﬁueng
as a search packetiat@eePthopg8ods, ' “ter

i nfor mati on) between. the I\/APgserV|cngr%%sgicﬁglll ea%/rﬁL packefaw eocreﬁ:tei"ﬁ’r‘farjrode
and the MAP serl¥i %lja‘ér% Ré Perrphting MABddhegreforke HasMaPos) tilet &R PN ce
packet | Thesseanchtinosa(a) 1NanYMN@) 2b 2ah0adtio) b bR N Bl 32204

MN(b) 2b updategs _the nei ghbor , ont asis o termn
i nt er - node i nf GPABTPBR1OBet \Eé(eﬁuttﬂ’éow]ofr IVRISPERgi tyf asnattions dapehdngle

and the MAP seumbﬂghe?c&vaametn&em&@lrdul%ft%& Q& fﬁ% rgfore,
the search nod%h MAP( %ral a to MAP 1)118 n lc?e Héagggg %?b?er
can easily grasp r?tae"f‘ndn Ep) ?HF@PI‘F&’C?@H abéftlv@mrims%fcﬁr thd pohé thBRs

serving as theoﬁetncphm(ad) 2808ed ddibt 49 o] a
MNY( 1) “tzhaltt ttiﬁl% ”?E? I\/&% FL}(t{th

attain 5 synhch |zat|on bet ween the MAPS in
or bet vveeny({]hei%gﬁ AL oF \I%ﬁ("b?e?%h‘%ﬂﬂ MAFe WlF’f’?ﬁfqr@ t@hMH\PIEl@FhOdIQf The

nei ghbor NAP ta@dlmlsimg €1t BeMATAN088 i 018 |1ﬁ”t§&%b1@%t§yhﬁaﬂé SRSSt N9
capabi lity, (gifN}&B ter- %%A I.nformati on such 10 as the I"ay val ue.
Thoref ore, the WABC AT 1 a1 8RR FALLERR CHARUEP o2 faAARes Crbetian d
t he node i nf orthe MinananchegMaBpis noderéqiifeihi QN ICONGET Bbikskd N nBEIn@ P!
b0y 52 hete B 85, 90°0ke M BhSoraBelSh itiondinat ppansshanse
i nfor mati é8 15>fcgh@§m.mqg1mm@mmudgmm suthlas Wbt bheytth®En®fement
updati ng but also arrangement of a new MAP, removal of an existing MAP,
or a failure, and detect a MAP.
In this way, each of MAP(a) la to MAP(o) 1o, MN(a) 2a and
MN(b) 2b can thus conduct autonomous distributed control for
20 autonomously detectingaMAP. As aresult, the failure resistance
can be enhanced, and arrangement of a new MAP, removal of a MAP,
andalteration of the MAP arrangement can also be conducted easily.
The search node in the MAP(a) la to MAP(o) lo, the MN(a)
2a and MN(b} 2b deteminas a delay value (inter-node information)
25 between the MAP serving as the search node and a MAP serving as
a peripheral node, according to a delay value (inter-node
information) between the search node itself and a MAP serving
as a search packet reception node, and a delay value (inter-node
information) between the MAP serving as the search packet
30 reception node and the MAP serving as the peripheral node, on
the basis of the MAP notice packet. The search node in the MAP(a)
la to MAP(o) 1o, the MN(a) 2a and MN(b) 2b updates the neighbor
MAP table, on the basis of determined inter-node information
between the MAP or MN serving as the search node and the MAP serving
35 as the peripheral node.
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t he nei ghbor MAP table, and as judgnent materials at the tine of selecting
a MAP to be used. In addition, the neighbor MAP table stores five nei ghbor
MAPs havi ng shortest delay values in the order of increasing delay 20

val ue. The search node in the MAP(a) la to MAP(o) |o, the M\N(a) 2a and
M\(b) 2b transmits a node search packet to a nei ghbor MAP hagiAjgilae06
address stored in the neighbor MAP table in the search node. Upon

recei ving the node search packet, a MAP serving as the search packet
recepti on node al so Thansmis, &h@OQ@afEHIwﬁae2§nHﬁﬂ#ﬁﬁb(@?QKﬁkot&hﬁ%dﬁalghbor

MAP havi ng an r red th nei ghbor MAP table In the search

packet recepti %gl%no Za§L)% 48@4"& g ‘P%é e InGERER FRyubtteaCdst , a

MAP serving as mepmatpbemtw@adeltrﬁuﬂ 85d &hROWEP RE-kefgRACKEL &j& ibARral
P 30

sear ch node. the sear node in the MAP(a) la to (0)
o, theM\(a) gganﬁIVN afglgéﬂ rejcg W&s HBPFE%S%%EER&% at¢edPned from a

| arge nunbe? ofsymli’soseza(ftirgl :betpeenp&iﬁar mpaoﬂe&heTm&iprlg, to M (¥9alsh

d the MA P 2 2b bt
"ot or mat i on concarmeALe Tk aa 4 M) o SR Ehe B R0t HootA P kR
efficiently delteet neighbor MAPs havi ng 35 short delay values. 58 26 April
2006 The MAP la tg, I t.he N t 1 hb VAP
o) ob™ S MELaldOAPEUE MITINE UL dRs LRl A Eer)

tabl es 16a to 160, ace respec
MAP(a) la to I\AP(tB)’— H@Q@&ﬁlagcmbmetmelagﬂdbme 1h@@r{mhie95nﬂcﬁ:anatao}6@uch

create a MAP nas e meskelypnd Norhaslen. Otubhast el 6 LANALE 90, and

transmt the MAP notice pa to anot h
to MAP(0) to cFh(dkcsmand Mida) @b panklmld ddepnpda xmﬁtarrmtl@npeanﬁh@n‘aaép

node, -and supphdde iiREONBELOR AR Y MAPS: <40
addition, the NAP(a) la to MAP( o%ﬂgto ?aﬁh%rsrgéaltghb%r%ﬁ%o% gchcsaal%gtthe

packet 10 to H¥% n1EF eleptls -nellapbefonmPshieaMAta hddr bs 8P (st)oled tile

the nei ghbor MR d)abhesnd 6 (b9 26 barldet A0S [ que
packet . Tq%r efore, the nI\/AP eg) ?a toal\/lﬁnge)‘F canst F%ggg!\ét?n{aﬁtg %gflcé%ﬁ %APS

stored i n the FRGTBIPIMAELE 4F clidpggntomaberiabs rak (e élNhPOflomfiﬂatlng
packet. 15 EacdtheoheliMhbpr 2eamnechDlandbak nehaigdashi R tNPVE1UNLE 40 time

of selecting a MAP to be used.
In addition, the neighbor MAP table stores five neighbor
MAPs having shortest delay values in the order of increasing delay
20 wvalue. The search node in the MAP(a) la to MAP(o) lo, the MN(a)
2a and MN(b) 2b transmits a node search packet to a neighbor MAP
having an address stored in the neighbor MAP table in the search
node. Upon receiving the node search packet, a MAP serving as
the search packet reception node also transmits a node notice
25 request packet to a neighbor MAP having an address stored in the
neighbor MAP table in the search packet reception node. Upon
receiving the node notice request packet, a MAP serving as a
peripheral node returns a node notice packet to the search node.
As a result, the search node in the MAP(a) la to MAP(0)
30 lo,theMN(a}2aandMN(b) 2bcan receiveMAP noticepackets returned
froma large number of MAPs servingas peripheral nodes. Therefore,
the search node in the MAP(a) la to MAP(o) lo, the MN(a) 2a and
MN(b) 2bcanobtain informationconcerningMAPs locatedrelatively
in the neighborhood, and efficiently detect neighbor MAPs having
35 short delay values.
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and the MAP selection policy holding unit 30. Therefore, the M\(a) 2a and
MN(b) 2b can access the nei ghbor MAP tables 26a and 26b and sel ect a

nei ghbor MAP to be used, on the basis of the MAP selection policy.
Therefore, the M\(a) 2a and MN(b) 2b can 20 autononously sel ect an opti num
nei ghbor MAP neeting the MAP selection policy fromthe nei ghpaprivBBos abl es
26a and 26b, respectively. In addition, the M\(a) 2a and MN(b) 2b use the
del ay value as one of the paranmeters for the MAP sel ection policy. The

delay 25 value is dehenmmed uades ﬁﬂlf(d)nflbuﬁﬂéfu@é e & hOME ﬁﬂ@q%t CtRe
ops

the nunb prdce55|ng

such as the |i t ween NAPs
capability of ?’Lé %ﬁﬁ #‘%%etlaf% eﬁr}c?attr%lé?aPFﬁi@hﬁénGﬁéfaCEFﬁér-éTG@tP@GttLMelWN( a)

2a and MN\(b) ZE'heanseéectthé hepqpt) i MM AARE @Y) U BEntHecdal ay eV %E % one
of the paramet g P 30 Iectlon policy. The M\(a) 2a an W §
use the pr oce55| ng capat} '| &areede AR iratdseoraeke t im thigebasis

r enot eness/ heapfiethe d@m@mnnusnf:mﬁﬁm Omand aga@Ra; ef tﬁ@%@%ro%%te%écﬁét the

MAP sel ecti on I efo e MN(a 2a and 2b can sel ect the
opti mum VAP byggoény 1c]‘erl ng ot 'E%% %ﬂ‘? 1(1%‘2 MaRbedrdstke ﬁﬁéé‘?hé@s"%‘bh@l@%@n
but al so t he s@aisaush pheké&d I%ﬁ:e&}nlibh 266 obr persi@itferalti NEad€iaglabgnp MAPS

havi ng shortesi,gel regi stered in_the nei ghbor MAP table in
the order of m%rea[gali/tng §§1§ @é‘\fé’ ue. e?ﬁef’%fad‘loé: her MARAN( aF B ddd o e 2b
can easily 5 s¥heGa) dandioghbBfo MR neet icmgatbea SR> RjtaGkl @BgRELL CYadkdiout
usi ng the 1@ny0@§tb@q¢ di Mobi | e Communi cati on
System) 10 (Gener al £§%§éﬁ%§§f€&n%o n%@grnﬁg% 05T e85 EE e 0L 10
nobi | e comuni i F’@H%?QF@MREGMBB@HVEB 16ngd dmckpdesmia thleumabidor fe

e Bl ot il &' ops I%’ret ﬁﬁ‘gﬁ”meé“Pn‘gﬁ%@ege?%%}%‘?ﬁt

criteri on "a smal |l er nunber
di stance" is L}gﬁjngégPH@rd\&ﬁ%lsﬁﬁrﬁg T i tther ineA ghber déietribniesg 1 Bhethaws ot he

di stance betwaen reedes &SMashitice pabRLtthe renoteness/nearness decision
Informatiop, the oo ch of MN(a) 2a and MN(b) 2b includes the NDMP unit 25
and the MAP selection policy holding unit 30. Therefore, the
MN(a) 2a and MN{(b) 2b can access the neighbor MAP tables 26a and
26b and select a neighbor MAP to be used, on the basis of the
MAP selection policy. Therefore, the MN(a) 2a and MN(b) 2b can
20 autonomously select an optimum neighbor MAP meeting the MAP
selection policy from the neighbor MAP tables 26a and 26b,
respectively.
\ In addition, the MN(a) 2a and MN(b) 2b use the delay value
o as one of the parameters for the MAP selection policy. The delay
25 wvalue is determined under the influence of various parameters,
such as the link capacity bétween MAPs, the number of hops, the
processing capability of the MAP itself, and the tfaffic volume.
Therefore, the MN(a) 2a and MN(b) 2b can select the optimum MAP
by using the delay value as one of the parameters of the MAP
30 selection policy. The MN(a) 2a and MN(b) 2b use the processing
capability, which is information other than the
remoteness/nearness decision information ., as one of the
parameters of the MAP selection policy. Therefore, the MN(a)
2a and MN(b) 2b can select the optimum MAP by considering not

35 only the remoteness/nearness condition but also the state of the
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nunber of hops between nodes is used. (Configuration of MAP) 20 Except that
t he processi ng concerning the search for a MAP conducted by the NVDP unit
15, and the neighbor MAP table and the second table of the MAP are
different , the MAP is substantially the same as the MAP 1 shown in Fig.

2. The nei ghbor MAP table and the second table of the MAP obglagilRbesent
enbodi nrent will 25 now be described by taking a nei ghbor MAP table 116k and
a second table 117k of the MAP of the present enbodi nrent and shown in Fig.

20 as an exanplEapAstsdigwn in Fig. 20, the nei ghbor MAP table 116k stores
an | P address, the nunber of hops, lifetime (in sec.) , a sequence nunber
1, forced registratidn"Fi PELFIROY iMfBsebayingnsh@0tests dglleyceabusdeirs f or

each nei ghbor MARy1sHeerammxh NAHE ﬁéﬁ%@?ogﬁiﬁﬂggﬁ%gr}% Iéﬁ‘%ué deeﬁrhfeiffnﬁi) hebor, l\/lﬁ\gn

table 116k is S‘F‘%lf}%o‘;éﬁ' " The nu

the MAP(K) itse aviTng et ne HfEigEsr Wap Mok b 2k GlodaMyl (bachb neirg s 1IMAP.
As a generaP ruedecthe meigiteer MMBRwsab! £y hEKusP W8S JNEQr DRt on
concerning the ‘.{l:gﬂn%h%fg MIA‘PS ccordi ng tlggthe cri tee?%oéﬁflo. fggiel%% “?%%Rb’ﬁ |
2006 nei ghbor MAPS “having £t 1 &¥Tkg§Rber of hops are stored in the order

of increasing nunber of hops." The lifetine, the sequence nunber 1, the

forced registralgepn ki WC{E&%@ the sequence nunber 2 are simlar to
a

those in the neighbpr 16k shown in 5 Fig. 3. The second table

117k stores a s&tplsdee Coumbeicdtidmidylem)l i fetine (in sec.), search
lifetime (i@ S@&ep) n er 4, forced registration initial
lifetime (in sgc.e)?r%efrﬁebq%ﬁ%%‘égggan PR diRils Copmpaicriion Sywdrmdsi on ti ner
(in sec.), and an i rfiftd MEbUB: ebmfkinpod 161t $ys Tdreuse 8B/ U] 1 31 QL 1 al
er 4, forced registration initral

l'ifetine, Searghpldﬂafﬁﬂy'%g MEAYCICE ang) urrgaaggt of ‘M 48 BRe thTRse™r e

lifetime, - time of forced registrati
simlar to th¥E¥PIinante sdeoheiicmbretdikorshavhall leFndmbdr oEbpLabaie i, t he

initial HLis dd®dumigcaelshg t_ hecones .15 a reference value for
det er ni ni H%. the number of hg(’)psp%‘ec%ltv\%ern%flﬁ FAP(E Uie eSeitheafechsinher
i

MAP. The ifti tiFIT49E408 S@F degerméningiwtietherat e dibthhcbbd e diRoaek iige
packet. The i niftdral. His for the remoteness/nearness decision information, the

number of hops between nodes is used.

(Configuration of MAP)

20 Except that the brocessing concerning the search for a MAP
conducted by the NMDP unit 15, and the neighbor MAP table and
the second table of the MAP are different ., theMAP is substantially
the same as the MAP 1 shown in Fig. 2. The neighbor MAP table
and the second table of the MAP of the present embodiment will

25 now be described by taking a neighbor MAP table 116k and a second
table 117k of the MAP of the present embodiment and shown in Fig.
20 as an example. As shown in Fig. 20, the neighbor MAP table
116k stores an IP address, the number of hops, lifetime (in sec.},
4 sequence number 1, forced registration lifetime (in sec. )}, and

30 a sequence number 2 for each neighbor MAP. The maximum number
of node entries in the neighbor MAP table 116k is set to "5, "

The number of hops is the number of hops between the MAP (k)
itself having the neighbor MAP table 116k and each neighbor MAP.
As a general rule, the neighbor MAP table 116k stores information

35 concerning the neighbor MAPs according to the criterion, "five
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of the MAP is set to the maxi numvalue in the nunber of hops for each

nei ghbor MAP stored in the nei ghbor MAP table 116k. |If the 20 nei ghbor MAP
table 116k is in the state shown in Fig. 20, therefore, the second table
117k stores the nunber of hops "13" between the MAP(k) 1k and the MAP(Q)
1g as the initial HL. The initial HL may not be set to the pgapRITowel ue

I n the nunber of hops for each neighbor MAP stored in the nei ghbor MAP
tabl e 116k, but the 25 initial HL nay be previ ously set to a constant val ue

in the second Iy | e set to

obt ai ned- by add ryos e s Bav il e b kR ot e ohRnR, Ao nta e
nunber of hops %5eTe@E Hngaieghbog vAPegt of edpsn"t Hehendi garbime MiRe deathiemce
116k. 30 ( ConfigiMiati ON:© oce cancernin

MAP search conduct ed by %f%ﬁ/%%ggﬁgt}:ggior; ng ﬁeﬁ%élﬁghgor TRE" Fabrﬁ”é"tbe(rhe
second tabl e arfd SReSMAPL3E| e titnsepdpi the | relaldert MAPt hebM ble S®wn in
different, shep\y.ig.substantially the same as the MN 2 shown 61 26 April

2006 in Fi g. 4. The nei ghbor MAP table and the second table of the M\ of
the present enbodi nefite\iqqonsotinbte ddgdr §bexedHyp ﬁakuﬁ@c@nun@eghboanl‘m&al

tabl e 126a andlarseead fhlee 3278 Hfcit fi‘if%'&ﬁ)s shown Ig hn El l?é'ehnﬁﬁlbngo"‘“

in Fig. 21, th mefergg‘ﬁ}bor MAP table 126a 5 stores an addr eSs, € nu
of hops, lifetime9q %gﬁstradﬁd’“al%%ﬁtfélnébf%tﬂﬂfeﬁl{l 5€Tha . reixienefrEnarber

of node entri esegmstf&lelcﬁterg&beét MPBRnLAPL 81 e 6ambks (S8tsd0 )" 5aﬁ'd Jﬁ‘?ﬁn@%ﬁ?r
of hops |s EQP of hops between the MN and each nei'ghb
nei ghbor BELt br e RE0S RGP MERE R S it iig- hbﬁ%ﬂ%ﬂﬁ WRR5Ch

accordi ng t 0 t lthetirﬁee.r se@uencé hu@b&ekghbetc R 1B%¥hﬂﬂo§ RRE LS 108EPehe Of

hops arg storeg ftf e order .of increasing nunber of hops.” The lifetine
and the sequente nu efefrglgéngﬁﬂL%?rf’%u?ﬁBEEa%ﬁ’BW%‘?PFW%@F‘@EB@FMMP

tabl e 26a shoWhmthd-T:-ieg in5 thkSSésoﬁanWiblen 1|'_7Bcgsh8€-|m imerspcond table 127a

stores a seguence n.initial etinme % n sec.), a search
lifetime (in sec. ) luné ?ﬁt{‘?énlﬁ&alﬁ%el%@a%@ BRER AP SR hReCoes al
15 atreference value for determining the number of hops between the

MAP(k) 1k itself and another MAP. The initial HL is set to the
initial value of HL in the MAP notice packet. The initial HL
of the MAP is set to the maximum value in the number of hops for
each neighbor MAP stored in the neighbor MAP table 116k. If the
20 neighborMAPtablelleisinthestateshowninFig.20,therefore,
the second table 117k stores the number of hops "13" between the
MAP(k} 1k and the MAP(g) 1g as the initial HL. The initial HIL
H may not be set to the maximum value in the number of hops for
o each neighbor MAP stored in the neighbor MAP table 116k, but the
25 initial HL may be previously set to a constant value in the second
table 117k. Or, the initial HL may be set to a value obtained
by adding a preset constant valué to the maximum value in the
number of hops for each neighbor MAP stored in the neighbor MAP
table 116k.
30
(Configuration of MN)

Except that the processing conéerning the MAP search
conducted by the NMDP unit 25,'and the neighbor MAP table, the
second table and the MAP selection policy included in the MN are

35 different, the MN is substantially the same as the MN 2 shown
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lifetime and the search |ifetime are substantially the sane as those in
the second table 27a shown in Fig. 5. The initial lifetine 20 is set to a
short value. It is desirable to also set the search Ilifetime to a shorter
val ue accordingly. As a result, the MN can effect a search for a MAP with
hi gh frequencies. Therefore, the M can update the infornat 2eAprilr@e6ni ng
t he nei ghbor MAPs, which changes according to the novenent, w th high
frequencies. 25 As a result, the MN can suitably grasp information

concerning thegmeijghbgr Ps . a¢ | e no nt. The jnitial_ H is
t he number of hops ?hat bgﬂggnélggggég#g%eiggw\%?[ﬁ%%%%r 588{’85”#%?3:% Qtfhéhe
nunber of hops Mefhethe thieseRtapnbpdinen V2 11Thevibd tleakbribeilsbyatakimgt he

A yaue Sloibhnb Milie: 360 M0 IS BAGKA carlie 1) bEAne Pl LGN

is a sufficiently 1large value. In the case where the nunbei o S
bet ween the MiRafd9a fki gitSoshrEP HasFimyr i2dd Itheget yghienitihdabdeal26a

movement,  $hegebees, ah hep HddddkiOnthBat ¥R RQt heEsPa ol (1Rt SBLTh Ve
at the MN at all _can %e prevented. The i%it|ralra)%th‘8§?'t%iéf%\}ls\fngeanﬂgsgg%éhéet
to a previousl §"8e? SEFITEFeCRHRSN -vaT e Maginps myrer REOBOdH eINRes in

sel ection poli eyeheddimghbrimiae 3Quh8 iHE€s MY aggordi ng «to the present
enbodi ment hol ds a NMAP sel ection gol icy, "a MAP |ocated nearest." In the
present enbodi nent, SUSGEESHOE poRF i bh the snabrErofidmRE beitweeps thetMéen

nodes indi cat eana edctshyit@ibodi BARNCEhel Bel§RloAMANG B8E! $00R SEbL&!T ON
f or deterlrg ni nlgfv\,het her the di stance between nodes is short. Therefore,

"a node | ocat et heAPEEIO" GRARST M IRHREEIRRRE MAP S aFCAFfiRT tRuHRFT b e Rt

bet ween nodes. "fi@e (nvkitdnddrf MAPS eRi € GirfaQn eB@dRImbe FRIN GG pOn raest Shidg
for a. node ( L0, tot} rpbifl e __communi cati on s¥st emw |l now be descri bed.
(Search for MAB eftetEE by VAR T 9 SHI AMOGE QT\VARPRf T e TPEdLhE BIRAMNA | |
now be descri bete stfurhnth mafiereberd oikidsr t22tRose 28owhi th t32 SEOYJPOW a

plurality of 4P P la to P(n). 101n included in the nobile
communi cat i on syststeartrjllyp\or(2§1)aa%§(r)‘ghpl.n :\ér?LgFi © 22, the M\s are omitted in the

illustratildn. In Fi ¢s stiowmen hlgor2 INAPh¢ alekceadtHid et I27a stores a sequence

number 3, an initial lifetime (in sec.), a search lifetime (in

sec.), and an initial HL. The sequence number 3, the initial

lifetime and the search lifetime are substantially the same as

those in the second table 27ashowninFig. 5. The initial lifetime

20 is set to a short value. It is desirable to also set the search

lifetime to a shorter value accordingly. As a result, the MN

can effect a search for a MAP with high frequencies. Therefore,

the MN can update the information coencerning the neighbor MAPs,

which changes according to the movement, with high frequencies.

25 As a result, the MN can suitably grasp information concerning
the neighbor MAPs according to the movement.

The initial HL is the number of hops that becomes a reference

value for determining the number of hops between the MN(a) and

a MAP. The initial HL is set to the initial value of HL in the

30 MAP notice packet. The initial HL of the MN is a sufficiently

large value. 1In the case where the number of hops between the

MN and a neighbor MAP has varied largely according to a movement,

therefore, the situation that MAP notice packets do not arrive

at the MN at all can be prevented. The initial HL of the MN can

35 Dbe set to a previously determined constant value.
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116n respectively of the MAP(a) 10la to MAP(n) 101n are shown 20 together
with the MAP(a) lola to MAP(n) 101n. For brevity of description, however,
only I P addresses stored in the neighbor MAP tables 116a to 116n, and the
nunber of hops between each of MAP(a) 10la to MAP(n) loin respectively

i ncl udi ng the nei ghbor MAP tables 116a to 116n and each nei ghhxgirild@ear e
shown. As shown 25 in Fig. 22, the neighbor MAP tables 116a to 116n are
formed in MAP(a) 10la to MAP(n) 101n, respectively. A search for a MAP

wi || now be descri bednbwatpakd : ’ he. nei,ghbor P table 116k
of the MAP(k) 101k is in tgaés%l;% egﬁglh‘gﬁnﬁ%lynﬂ\g;‘%ﬁ“ézbgég%g%neg% Miacdhaing
search |ifeting% AMERFEIN@MBodiEe b holifls AsMARtsql®BAopspelicy THe MAP

current |ifetimecheeat AgarddP(n) 11160 flpﬁ:gs%}ﬁr Eflnb8: hAE el g@.@grg-l\/w table

116k as a neighbor MAP |s 61 isec.). l'Tfetine 1s decrenen 5°3very

second. One s&EGAETI8Rerd ofBMbe ROt iHamtsi hetveentheddRmm)ichles &n

the neighbor MhBrtebl eisddteo bV aSedlalied eockstotbfltdisiddiggaearch 35
|

lifetime, and Egg lifetime caoincides with the search |ifetine. 26 Apri
2006 Ther eupon. -t RENEPIK )" PEEPRTs t AR t Lt alsr BRtWepn anede® Vit Ishoadpect to

the MAP(n) 101mneﬁefar<ansmnweQIbMar&&aﬁsthﬂn@JnMEn%ﬁ@rr{%!hﬁl%c%ﬁ&n%ﬂgm'VAP

notice 5 packg&mgggst t he ;(k%ﬁlOlk transmts a MAP search "packet to
the MAP(n) 101h-"afd Th&MRPPRI"EPAMIdSeives it as represented by a solid

line arrowin Fig. 22. In this case, therefore, the MAP(k) 101k becones a

search no ang, the MAP(n) 101n beconmes 10, a search packet reception node.
Specificaﬁﬁ@, t gtaﬂstﬂ%i%eﬁth%Q$'Fﬁ€ RRAEEL) 101k creates a MAP search

packet 103 shown i nAFmgtho@3fomnskdrdingt €6fagend®e tgMihS the - més: Khown
in Fig., 23, theMNR; f et 1 i ncl yde an | Pv6 header 131 and a

desti nation option 1§§gggﬁl gggéF\ﬂgié vt E% %%ﬁc¥%ﬁﬁqxﬂi ng the version of
| P, a source ddifeas for MhHi effeaipa e MARNSM SSi on source of the MAP :

destinat on of the WD esabfok SMecPeRBSEET Brod prvi £ ied” Pk tridic
131. A type, vdthetrisrencruirbdiidor 22emd 20 i My ot.hz2 MhBwsasseh gkt t103,
and of MAPs, MAP(a)VIOla to MAP(n) 101ln included in the mobile
communication system forma group. InFig. 22, theMNs are omitted
in the illustration. In Fig. 22, neighbor MAP tables 116a to
116n respectively of the MAP(a) 101a to MAP(n) 101ln are shown
together with the MAP(a) 10la to MAP(n) 10ln. For brevity of
description, however, only IP addresses storéd in the neighbor
MAP tables 116a to 116n, and the number of hops between each of
MAP(a) 10la to MAP(n) 101n respectively including the neighbor
MAP tables 116a to 116n and each neighbor MAP are shown. As shown
in Fig. 22, the neighbor MAP tables 116a to 116n are formed in
MAP(a) 10la to MAP(n) 101n, respectively.

A search for a MAP will now be described by taking the case
where the neighbor MAP table 116k of the MAP(k) 101k is in a state
shown in Fig. 20 as an example. The search lifetime in the second
table 117k is set to 60 (sec.). The current lifetime for the
MAP(n)116nregisteredintheneighborMAPtablellskaseaneighbor
MAP is _61 (sec.). The lifetime is decremented every second. One
second later, therefore, the lifetime For the MAP(n) 116n in the
neighbor MAP table 116k arrives at 60 (sec.), which is the search

lifetime, and the lifetime coincides with the search lifetime.
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20 an initial HL are stored in the destination option header 132. The NVDP
unit 15 in the MAP(k) 101k sets the source address in the |Pv6 header 131
to the I P address "k" of the MAP(k) 101k, and sets the destination address
in the IPv6 header 131 to the |IP address "n" of the MAP(n) 106n. The NVDP
unit 15 in the MAP(k) 25 101k sets the type in the destinati2aAppil 2006
header 132 to "41". |In the present enbodinent, the type "41" indicates the
MAP search packet 103. The NVDP unit 15 in the MAP(k) 101k sets the

sequence nunbereidupdle @88 MaARALK) O 1IERUEELd 324 O-cr 684 s M¥PLGR H SeQPLai ned
by adding 1 to the value "1653" of the sequence nunber 3 in the 30 second

table 117k shobin ¥ MAF(n3010M8-this tine, the NMDP unit 15 in the MAP(K)
101k al so updates the val ue of the sequence nunber 3 in the second table
117k to set it t% "1654." The NVDP unit 15 in the MAP (k) 101k copies the
initial Ho "13% FAOPABISELYnARdRaneR tipnoT HAR seershmackiat RrAMARIN Y FLqehe
destinati os oppacket 35 header 132 to the copied initial HL "13." 64 26

April 2006 Upon recei.ving the P search packet 103, the MAP(n) 101n
transmits an encapsUf-atéd R}ﬁ\?’%'@e lﬁégkgfa‘ﬁ%‘“%’é%@ APt peareh gholret MiePs

stored in the tites yiaBON ) MARH,abha tHSMAPInY ey IMAREBY i 4O Nt ak.Cepreddifted
MAP(n) 101n, %Pgig }géé% VAP k% 101k,, MAP(1) 1011 and 5 MAP(j) 101j as
represented by a dof=tasn ™ AEEYH ‘B §1922%2 Thd™ ERtS Fafrat ERe Fot ithe
packet neans Marddiel Odbtdcetsby seacapsiddat,i agdaatiARARQL) CE0 DR WeRfome s
returned om (n)..)an serving.as search cket. reception nade
to the MA E’( k)at %gi‘gggé’r%ﬁkﬁgg Pegestion pdas, .eca%wﬁiwﬁ%@?wm&&m
101n servi ng d% ihetMid (kdatelk paekdeesr 2 VAR soarciogaceaecaypsilkabes imaiMAP
notice , packety;wi tclg?ﬁfﬂ%gﬁﬁn_re : 'a%l%]?EEd&Q?érPﬁs'\’A@(.‘) 1011 to MAP(l) 1011

nei ghboring the "MA itself, and transhits a resultant encapsul at ed
MAP notice packet. Fhetledvor dn Fhe. VAP(i jhed ORP tsearbiPhadk«did 1D Hdoerimdes

peri pheral nodgs; SPESH T} |.sy. , it s i : P( n
creates an enc?p?%slsgt ed N%%E%i’}ﬁacggggﬁﬁu‘\etﬁ,OrEEr%hrt%%'ghF%‘iiLé‘?ﬁg?g 1‘8)‘?&%%%8% ts
t he encap¥ul afed W asdingetheeyarsionaEkER . aldsngakt atdrass Sor dpdiaaitangwi | |

be described et akhmenids df @Baghgﬁg@nupé P RACARSHIAIAD MY Rl Ge

packet to each of .the MAP( ic? 101
destination address

for indicating the destination of the MAP
search packet 103 are stored in the IPvé header 131. A type,
4 sequence number for controlling the MAP search packet 103, and
20 an initial HL are stored in the destination option header 132.
The NMDP unit 15 in the MAP(k) 101k sets the source address
in the IPvé header 131 to the IP address "k" of the MAP(k) 101k,
- and sets the destination address in the IPv6 header 131 to the
} IP address "n" of the MAP(n) 106n. The NMDP unit 15 in the MAP(k)
25 101k sets the type in the destination option header 132 to "41".
In the present embodiment, the type "41" indicates the MAP search
packet 103. The NMDP unit 15 in thre MAP(k) 101k sets the sequence
number in the destination header 132 to "1654", which ‘is obtained
by adding 1 to the value "1653" of the sequence number 3 in the
30 second table 117k shown in Fig. 20. At this time, the NMDP unit
15 1in the MAP(k) 101k also updates the value of the sequence number
3 in the second table 117k to set it to "1654." The NMDP unit
15 in the MAP (k) 101k copies the initial HL "13" in the second
table 117k, and sets the initial HL in the destination option
35 header 132 to the copied initial HL "13."
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20 the MAP(j) 101 as an exanple. Fig. 24A shows an encapsul ated MNAP

noti ce packet 1041 to be transmtted to the MAP(i) 1011, and Fig. 24B
shows a MAP notice packet 104 to be transmtted to the MAP(j) 101j. As
shown in Figs. 24A and 24B, the encapsul ated MAP notice 25 packets 104i
and 104) include |IPv6 headers 141i and 141), and MAP noti ce2papatz90d05i
and 105j, respectively. The I Pv6 headers 141i and 141; are headers
respectively for encapsulating the MAP notice packets 1051 and 105 to be

returned fromthe MABLB) AL viSEr VhOG8S r packet_.re i ode
to the MAP(Kk) Jt01k SQbservi ng Vés%{ hegsear gﬁgﬁggggc%&lﬁg%é grﬁ‘fgﬁé?ggtoiqﬁ’g
the 1P versi on, TaSHLEE SRFRERSed ated MAR Qlaitderpaksur besadi of ke neighbor

encapsul at ed MMRPsnstbe€d packeksnd 04hpe k04 n i i dresses
for indicating dessti nations of ?heée?lca sul g?géél\/%P&ﬁgh gggp%(g}d)s l%iélli
and 104 are stofed T MRB (P v HealaP 61 1 4Dl iaMPRIk)] 1088, pRSFadt 1@k wnd65
26 April 2006 TaA®(VAPLOD] isze rppekebatd®Sdy andot08hsh NCliyles FPy6 ff.ad%ﬁg
y.

151i and 151j ap adesii a(.ii n option headers 152i and 152), respective
A version for indicat ‘#;e Y pordre; Backeh mqans g pagket ehfurioss bur

i ndi cating theescapselatiide MAP maticecppdeketretarabd a-dieshhNals Q) agdsess

for indicatingg rgfl%ii nation of the MAP notice packet are stored in each
of the | Pv6 headers giiaseﬁ&?’ﬁfﬂ LT RSART 1o Pade it FRIMAT e MaPllagareing a

sequence nunbefs & orezaiit mokiki. ngIh her AP woelisG € t R Qe ( 05i019r s4@5kingand an

initial ar t in_each of the destination option headers 1521 and
10 152j . %Oe i ﬁltl%r%ea il gaﬁgﬁtaﬁa?%%?cfns ngeagararsutates ddvg Magr aptiepde

t hrough whi ch PReEkeARifbt & deageokaird@bed dfo t06jMARSDassed. to MAPFHOWIGID

Fig. 24A, the Mﬂéﬁl LN n) .101n_sets_the source address in
the | Pv6 header 141i tlté’gtlﬁggﬁggg%mspo(slr) '%‘Segf’t?\%dl\ﬁ@(nrﬁmlfﬁlﬁ,r%‘\?ﬂ&llié@'tfs
t he desti nati cPRGRRHESS eidnMiRenotlixcel pa6kheaderthekétiorto tie MaR (addiess ¢d "

of the MAP(i) Md¥kE.y The 1 NYDE, LD i h P(n) 101n copies the initial
HL "13" in_ the rec)ei ved I\/APorggleaé%%i%gléacr}I?téLt gfffggs’shown in Fig. 23, and sets

the HL in'fhe I Pv6 RBRARF1GEYILY 1 ShEhBMRRpindd LAiln ahe AP (1D 1017herdddaR
unit 15 in t hexdM{dPsd it SRAS nbtﬂgcéwc@t%tqdﬂ{cfi?ﬁe iBterface 19 transmits

the encapsulated MAP notice request packet. Hereafter, this
operation will be described by taking the transmission of an
encapsulated MAP notice packet to each of the MAP{(i) 101i and
20 the MAP(j) 101j as an example. Fig. 24A shows an encapsulated
MAP notice packet 104i to be transmitted to the MAP(4i) 101i, and
Fig. 24B shows a MAP notice packet 104j to be transmitted to the
MAP(j) 1017j.
As shown in Figs. 24A and 24B, the encapsulated MAP notice
25 packets 104i and 104j include IPvé headers 141i and 1413, and
MAP noytice packets 1051 and 1057, respectively. The IPv6 headers
1411 and 141j are headers respectively for encapsulating the MAP
notice packets 1051 and 1053 to be returned from the MAP(n) 101ln
serving as the search packet reception node to the MAP{k} 101k
30 serving as the searchnode. Versions for indicat ingthe IPversion,
source addresses for indicating sources of the encapsulated MAP
notice packets 1041 and 104j, and destination addresses for
indicating destinations of the encapsulated MAP notice packets
1041 and 1047 are vstored in the IPv6 headers 141i and 1417,
35 respectively.
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20 the I Pv6 header 151i to the IP address "n" of the MAP(n) 101n, and sets
the destination address in the |IPv6 header 151i to the |P address "k" of
the MAP(k) 101k. The NVMDP unit 15 in the MAP(n) 101n sets the type in the

destination option header 152i to0"42." In the present enbodi nent, 25 the
type "42" indicates a MAP notice packet. The NVDP unit 15 i n26 ApriVapié)
101n copies the destination address "i" in the I1Pv6 header 141i, which is

the transm ssion destination of the packet obtained by encapsul ating the

MAP noti ce packet 10%he MHEIN&€L S pabRekBlRIXRLALE1Q SNARL AAH£S$p1 B HMBiers
destination opt.i qn headgg 30 152j to the copied destination address "i1.
The NVDP unit i AR deFEAPebhPROR O, egdersstari Ging HE2].

sequence nunberresandttihelyal vevetsdionfrdihaniaichicahgHnd et bersesei ved uiAP

search packet sho in F 2 d sets the sequence nunber and the
initial HL in tah]SO destd ndﬁesgr#%pﬁ%ﬁ R eENTR hRe ¥pp el icspagkries,

respectivel §. 66428 dpstin20m hddrbesspoe Wa.cadtiag\YDRe s datlibr Bt Rge

MAP( n) 101n cr e engapsul at e notic packet 104j to be sent to
the vap(i ) 1 EPEClpsle mRARS SR SRS (iPieaih PRIES THYR trasery T OLA
sets the dest rclnéthSdnl adelrtersas iam ﬁ.hEei‘rEhkﬁlefdeP aliditesk0 4 BeghdhedldumBEr S

“j" of theMAP(je) 5in .N) l.gin copies . the
desti nation adg%e;cg)gtrp{ﬁ%nyhe 4 % epafgff%%ﬂlﬁgj' % dRLHLRSi on
destination of HE r?erep_aénéedcm aaniednfbyhe ei«asa:pmajtabhnggﬁima MBRdaoE 162 ipasket
105 G a8y, LB AR MR 0dhess, 0, DradSBLLIR SR 000N,

header 152 10 to the copie |na Ion ad ress
encapsul at ed M@ Fhreagpadieh thadfhp othW(pa)cl{b(tl:lLOSD dviAP¢H) iB0fdsswndl.

MAP(n) 101n conduct $s dREaRSH %@Onsz tHeRMbP Y%, dﬁ{te 1%U§§et%gz;% ?1 qf‘de“

and takes out a MAP notice packét to be returne
serving 15 as $H& §88rwrﬁ‘&cﬂ@@r¢%ﬁzéptﬂtﬁlIﬁUGélEtaﬁetIhMMR(okyhdaPkaMG/smg

as the search nodes Eﬁ@hﬂ@c(n'\ﬂo\f'éil)h %1559 ’\@P ldlfﬁqigplétggg A\A%Pxfe@s 1%09123 dot

transmts t5 Pnotlce acket to'the represent ed
line arrow®i I'f. Deaderpltt ¥ iteabhy %%é‘ddFPSPayle"r Otfntbemfr(rv-)eé@hlof 'JN?ND(i )

1011 to MAP(I )NMI:Q’lfhnalﬂdlMA\Bﬁ Mhe MAP(n) 101n copies the initial HL "13" 1in
the received MAP search packet 103 shown in Fig. 23, and sets
the HL in the IPvé header 151i to the copied initial HL "“13."
The NMDP unit 15 in the MAP(n) 101n sets the source address in

20  the IPvé header 151i to the IP address "n" of the MAP(n) 101n,
and sets the destination address in the IPv6 header 151i to the
IP address "k" of the MAP(k) 101k.
‘ The NMDP unit 15 in the MAP(n) 10ln sets the type in the
. ) destinationoptionheader 1521 to*42." 1Inthe present embodiment,
25 the type "42" indicates a MAP notice packet. The NMDP unit 15
in the MAP(n) 101n copies the destination address "i" in the IPve
header 141i, which is the transmissioﬁ destination of the packet
obtained by encapsulating the MAP notice packet 105i, and sets
the intermediate MAP address in the destination opticn header
30 152i to the copied destination address "i." The NMDP unit 15
in the MAP(n) 101ln copies the value "1654" of the sequence number
and the value "13" of the initial HL in the received MAP search
packet 103 shown in Fig. 23, and sets the sequence number and
the initial HL in the destination option header 152i to the copied

35 values, respectively.
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20 101n decapsul ates the encapsul ated MAP notice packet, and the interface
19 transmts the MAP notice packet taken out. Thus, MAP(n) |oin serving as
t he search packet reception node returns the MAP notice packet to the
MAP(k) 101k serving as the search node via the MAP(i) 1011 to MAP(1) 1011
serving as peripheral 25 nodes. Thus, the MAP (n) 101n servigpmd 2006
search packet reception node encapsul ates the MAP notice packet wth the

| Pv6 header having an address of a nei ghbor MAP stored in the nei ghbor MAP
table 116n as its dqatﬁﬂ@ga@@,wﬁdtﬁ@mﬂﬁkﬁuttuw% %ﬂ{ﬂﬁ%qﬁ)%lkh&eaoces

encapsul at ed P notice packet a result, the servin
the search packdt® PBEBRETHREGHMAPRE It Brake hd O@IPto fst Bert fackke MAF (the

MAP(K) 101k sermmsmwﬁ he Beqr ehpnodeny kapptlie M (in tﬂQ%pt(%)NPM&)sejt%ﬂ
nodes. Besides such tunnel transfer, the serving

serving as peri

as the search ptgl é? SERFHOmeidResRda %IPEPMdﬁﬁethﬂdlhecéPM@I(@tSSto
the MAP ser i nd j87o26nApmr( j3006. BS tHE ne@ariy tPsle nvire MYPs, S€6Yh Y pass
peripheral nodes, Qgsga ngb a ro te control header, which is an extension
header of an option®>of"f eSSnt dr - AbdEs rFfPé’ﬁrrﬁFPSﬁrdJe%Je}-mWﬁ?&tqhoﬁS
MAP det ecti on, tandtraesrgrmrod\/lﬁasttabhewlxpd@ﬁ ecHdO Packeeebit Hhdd&yVAP notice

packet, the MAR t he, search node caonducts i nter-node
i nformation det é?é?%‘g%%glnng %&Pﬁg‘gt BRHOn, PP hdPgHhoR R ki€ update on
the basis of tRet¢dmediatsehPVARINess Ge pAckédstiteitSain 6ptibNineLR87 abhen

w il be dggcrige Y. VAR np tice cketsg .transmtted by the MAP(1)
1011 and MAP(j) 1%19 % rﬁfg;(aasr%fle & %‘f‘fl T§%%e ‘dase where the interface 19

in the MAP(i) 1011 Ummmeaﬁswngeﬂhé heen diR ulattie@eMpR Oket i.ck) placwiel|, B8o¥h be
ot ce packet Soorafilors B REEL OGS, Lha, SRS HRGERREEtEhe nunber

notice packet 105i shown in
of hops betvveeﬂe‘t"?iéswl(q{l)menemOtvsabftls@lowmgmasttHBrﬁsheam rRoOdet g t he

MAP(i) 1011 segyi B3@Sn
packet 1051 is_passed. %%&ﬁggéﬁkoﬁé%%%ﬁnnﬁl{gfﬁ%ﬁq% Wﬁ)%gﬁrvmg
i ncl uded T t @S NiK® §eereh Retedt rgggptlon node to the MAP(k) 101k serving

as the search node. Each of MAP(i) 101i to MAP(1) 1011l and MAP(n)
101ln transmits the MAP notice packet to the MAP(k) 101k as

represented by a dot line arrow in Fig. 22. Specifically the

IP layer unit 13 in each of MAP(i) 1011 to MAP(1) 1011 and MAP{n)

20 101n decapsulates the encapsulated MAP notice packet, and the

interface 19 transmits the MAP notice packet taken cut. Thus,

MAP(n) 101ln serving as the search packet reception node returns

) the MAP notice packet to the MAP(k) 101k serving as the search

Lol node via the MAP(i)} 101i to MAP(1l) 1011 serving as peripheral
25 nodes.

Thus, the MAP(n) 101n serving as the search packet reception
node encapsulates the MAP notice packet with the IPv6é header having
an address of a neighbor MAP stored in the neighbor MAP table
116n as its destination, and conducts tunnel transfer of the

30 encapsulated MAP notice packet. As a result, the MAP(n) 10ln
serving as the search packet reception node can return the MAP
notice packet to the MAP(k) 101k serving as the search node via
the MAP(i) 101i to MAP(1l) 1011 serving as peripheral nodes.
Besides such tunnel transfer, the MAP serving as the search packet

35 reception node can return the MAP notice packet to the MAP serving
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as its address is the peripheral node through which the MAP notice packet

105i is passed. Specifically, the NVDP unit 15 in the MAP(k) 101k acquires
a value "7" of the HL included in the |IPv6 header 151i and a value 25 "13"
of the initial HL included in the destination header 152i fromthe received
MAP notice packet 105i. The value of HL in the MAP notice pagkgirillidoe,

whi ch is taken out by decapsulation to renove the |Pv6 header 141i from

t he encapsul ated MAP notice packet 105i received by the MAP(i) 1011, is

"13" as shown ial thd)sedBcR4DaeFid MPQtﬂ?fv hgf'gs ptelﬂ?c H@J:H@ faeldl 159 usRf g VAP
noti ce packet _105i received by the MAP(k as encircled in EI
25,  because tRet VRIUECBFTRE heRdeRe Wil 6? |a@ee’5‘é?f}é§t°n1@5@d¢% of e ORSEEN by

"1" every transfferPwhil e the MAP notice packet 105i is transmtted from
the MAP(i) 1011 to the MAP(k) 101k. 35 The NVDP unit 15 in the MAP(k) 101k
conducts a calculation 68 26 April 2006 for subtracting the value "7" of HL
fromthe va$ue2" 13ﬂt@1[* ddie iadQitnkedon Nidtanidatisnd MAEr&Belal ngnlhe

nunber of hops t P (k 01k and the MAP (i) 1011. The result
of the cal cul afll 0 ecor‘£%3¥A ‘(1921‘1 In this way, the number of hops

bet ween the 5 MAP( k)UIﬂQ)ﬂ.keaeﬂﬂviﬂ‘gatMRA(Pi Dot pa@wémgthbmpaqumdbﬁﬁm@mp

dd I P not.i t 105; . t dd h
e Sec ooy 1Ak IR MR 8 OGS 1O, 398 BT Sl s
unit 15 in theMMIEI(elt)ecI@mh contuefighboetMAirevablé apdetersn hheVibes helort fige
t di at ' P t k 105 I

DLl e e 20k eaieg bing ot B0 VIRARE, MBLLCE PR kel 405l LI LGS !

the I P addresses I n t e nelg abl'e SHown
shows st ates %Stwmbgmnmn abitécs ickartc ti*mxsmaammﬁ bpabibe MAFTKL) n

the MAP(K) 10i; Atand fiabl wquh%) W\I\%Ea{%g Lce packet 105i shown in Fig.

25 has been received. In t e nelrg Pé 116k 15 and the second
tabl e 117k shown i nFETgL.26hre tclﬁéleewmee plhecéstarfeedy 9 ipditedAP oM 10ie

State | med aliely 1bekgn e e MBRESAROEILL S0SkaE 1eds SAAol B ifsclhed |

the internediate address "i" in the ne receive |ce packe
exi sts i n'fhe Ths YhboF) ARPkisgBIvdnglskthe W@nrczmqqeequmthe MBPj notine

MAP(k) 101k j yskgexett hesWARG&dm LK Fithr eugh phe MAP(k) 101k determines the
number of hops between the MAP (k) 101k itself serving as the search
node and the MAP(i) 10li serving as a peripheral node through
which the MAP notice packet 105i is passed. A MAP having the

20 intermediate MAP address included in the MAP notice packet 105i
as its address is the peripheral node through which the MAP notice
packet 105i is passed. .

Specifically, the NMDP unit 15 in the MAP(k) 101k acquires
a value "7" of the HL included in the IPv6 header 151i and a value

25 "13" of the initial HL included in the destination header 152i
from the received MAP notice packet 105i. The value of HL in
the MAP notice packet iOSi, which is taken out by decapsulation
to remove the IPv6 header 141i from the encapsulated MAP notice
packet 105i received by the MAP(i) 101i, is "13" as shown in Fig.

30 24A. On the other hand, the value of HL in the MAP notice packet
1051 received by the MAP(k) 101k is "7" as encircled in Fig. 25,
because the value of HL in the MAP notice packet 105i is decreased
by "1" every transfer while the MAP notice packet 105i is
transmitted from the MAP(i) 10l1i to the MAP(k) 101k.

35 The NMDP unit 15 in the MAP(k) 101k conducts a calculation
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whi ch the MAP notice packet 105i has been passed to be an already detected
MAP. In this case, therefore, the NVMDP unit 15 in the MAP(k) 101k judges
that the MAP notice packet 105i should be used to update the information
concerning the MAP(i) 1011 already 25 registered as a nei ghbor MAP. In the
case of Fig. 26, the internmediate MAP address "i" is included Apriltieael P
addresses in the nei ghbor MAP table 116k. Therefore, the NVDP unit 15 in
the MAP(k) 101k judges that the MAP notice packet 105i should be used to
update the inf Gfbﬁf&t;hbﬂr@@lnrrﬁ_j’ hegvhnge VAP o A0l romd@naubsegyentdy ot Bge

NVDP unit 15 in the I\/Alﬁ1 % geterm nes . whet her update of existin
i nformation coRESPATRY AL RABL 2Rfder ety i@ 1Rs: tisurmaro § Bspe betrren

based on the rehelmﬂ’dkl\vﬁl%moind:emﬂapk@ﬁ 13)@5[ S ks er @f(eﬁafc%dculatlon
101k first_ conpares

Speci fically, E 13un|g 1? f

sequence number %%i" 5 the Ib(? Ishﬁolﬁ?r[ﬁtée’f)éi’(?kﬁ?p d”ﬁt“(ﬁet“h“ﬁ?\e
sequence nubeMAR(BY 126k Aprithe MG i')lﬁSIE‘ha‘i@Ing tice MAPErhed e MAP bRGress
nei ghbor MAP t ( 6) .at the ti notic

1051 i s recei vgggf\]%&g&he%g %%gn(?étﬁuﬁb%?cﬁentnﬁﬂghl\ﬁl?f&t %‘gr?)%%ké&lfgﬁsl s
hi gher, then tlh@lwlvmamme%mnthhebmmm()k)lolﬁlkbpu@lm "tehat the

I nformation 5 based nat,l ¢ cket .S t f r t|on
and update of the in rstngﬁeg{‘r%ﬁ I’\S%r}edﬁlbiggexecu#? Jflhe E"E‘g( le(ﬁ
t he sequence nEgbeieval ttheddirminé mepaekethé_eﬁlterinedmhgheerddr‘lam éfwrja;

the NVDP unjt 48 inhs B YRR gécﬁ%k]&ﬁf%s lﬁs]i@& %ﬂga&% aly Ehsses in

i nformati on shoul d be execut he 0 t he se uenc
nunber in the WPRAdghber MAE dadtl el ik $130Wmmflgha&6 thElse@Lﬁeﬂwms,rtmErS 1

for the, MAP(i)os dQLlnkighhier 'F@Pgleggie l\ﬁpfkt gﬁé%ﬂ%@%ﬁo&ﬁe@aﬁ%uﬁww I-L 15

in the MAP( k) 101k1ud es that update o ormation
executed. 15 SfMREudit yattFﬂéeNPsHE o theiMAR Heo thme( E))m}@!;kléibcmfe@

update of i nf ordMatigon 260REET Bé&W Hd1es IVAR(T ) 14 QHe 'n%ltglﬁ%erMﬂpbP.ﬁbl%Gtkabl e
116k. The NVDP unit 15 in_t he MAP k) 101k acquires the sequence n

"1654" frdm t FPWMEES AGPPRE FARLR AL TKGHOVPHIRELg 288 . tmﬁéewmqs alrgain he
MAP(k) 101k aampdates ﬁ_ﬂ‘tﬁn tHY ttate 2mbai£td TELELO-L BRE MAPIAP-HNG SELAUE

table 17k (Flgsh%m) g 20
If the intermediate address "i" in the newly received MAP
notice packet 1051 exists in the neighbor MAP table 116k, then

20 the NMDP unit 15 in the MAP(k) 101k judges the MAP(i)} 101i through
which the MAP notice packet 1051 has been passed to be an already
detected MAP. In this case, therefore, the NMDP unit 15 in the

' MAP(k) 101k judges that the MAP notice packet 105i should be used
R to update the information concerning the MAP(i)} 101i already

25 registered as a neighbor MAP. In the case of Fig. 26, the
intermediate MAP address "i" is included in the IP addresses in
the neighbor MAP table 116k. Therefore, the NMDP unit .15 in the
MAP (k) 101k judges that the MAP notice packet 1051 should be used
to update the information concerning the MAP(i) 101i.

30 Subsequently, the NMDP unit 15 in the MAP(k) 1k determines
whether update of existing information concerning the MAP(i) 1011
in the neighbor MAP table 116k based on the received MAP notice
packet 105i should be executed. Specifically, the NMDP unit 15
in the MAP(k) 101k first compares the sequence number "1654" in

35 the received MAP notice packet 105i with the sequence number 1
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NVDP unit 15 in the MAP(k) 101k conducts updating so as to have the |atest
I nformati on by replacing the existing nunber of hops "6" concerning the
MAP(i) 1011 in the neighbor MAP table 116k (Fig. 26) with the determ ned
nunber of hops "6", replacing the 25 existing lifetime 122 (sec.) with the
acquired initial lifetine 900 (sec.), and replacing the exis§iangii28esence
nunber 1 "1650" wth the acquired sequence nunber "1654." On the other
hand, if the internediate address "i" in the newy received MAP notice
packet 1051 doeS&tot" exi Sthd mabhe)ngighbar in th P( k)
he) bartn S0 MYBLLABY Lo %gewgﬁ%}ﬁf(%ﬂ

101k serving a )he st%ar%_h node, then the NVDP unit 15 in
j udges the MAP%% TH1e EAPS IgiFwhRe AABOKARS mstdked pBBkds te6eived. baen

passed to be aheevéqueteteentuabe MAR. tHMAbHESE 1R ﬁictzke%@hg o%‘%\@% ;lﬁ?gfée%g fﬁfglni‘ he

MAP(k) 101k ju s t.here js possj bility t

new y register ggl%i %ﬁéﬁén B:i éjﬁb]d} t%ﬁﬁ'{%‘pa@f)eli?i kIpdoehdhas Piee Apfidrme0a6n
MAP( k) 101k> asbasaéi ghbidre WMAP hotitbepMAIRK)105A1K 5 {ﬁeti]g@escgsiq,,fomﬁtyw
unit 15 in theWAR(K) 201k conduct s conparison to determ ne whether the
number of hops betvéaean t he ﬁ/ﬁP’(%o oé’nnghPHédI\WD(qx)ECP@ﬂ!-deFErtﬂﬁenéGS@n
the basis of tRé BlgARMotthee spgukete IMbd:s iamehbenab hask 1he Jrxerumpyal ue
I n the nunber;@f,; f ei ghbo Ps stored in the neighbor MAP
tabl e 116k in The 1@%&) “Tndedie 0RO TP R S5 jbe MBB(KS Gt iBdgasi
is received. |¥thehethfumpdatef ofiopise batfremattibe MAGEKA bd Qlecurdathe MAP(i)
nei ghbor MAP t 2bl e C10k T B TEe WHBLIET 1RSSPHERE PREPRRG. bp AF5Re HEae
MAP(k) 101k j (RRfELT A6t he Loy ithahOllie stemmethceohulbeneW b @gbSEs ed) i n
the neirghbor MAR i tialbltﬁelﬂékgﬁ%%f;‘ Ngﬁﬂ qaReL %E%g{rk%nh MA‘%% éﬁé‘léth%mmt he

other hand, if_the nunber of et ween t

MAP(i) 1O isH%Y¥8P{RLA Olkelndsesnibatandatienof ihe nufbematfohepsusiaicd in
t he nei ghbor MAPexablieedl6k in the MAP(k) 101k at the tine when the MAP
noti ce pagget 105i i,s, received, then the NVDP unit 15 in the MAP(k) 101k
det er mi nes whet her PRBSCTGERELY r £5p MDA Wkt (15 & itine FbP (lo) NOLEIbATCUMAR

U&?f t i s | ar gemp2@ terontinbermat i 59RSnERAN hH & MRS 1 1951 11 11 thE sl ghbor
apl e
MAP table 116k. The NMDP unit 15 in the MAP(k) 101k acquires

the sequence number "1654" from the MAP notice packet 1051 (Fig.
25). The NMDP unit 15 in the MAP(k) 101k acquires the initial
20 lifetime 900 (sec.) from the second table 17k (Fig. 26). The
NMDP unit 15 in the MAP(k) 101k conducts updating so as to have

the latest information by replacing the existing number of hops

§ "6" concerning the MAP(i) 101i in the neighbor MAP table 116k
rff (Fig. 26) with the determined number of hops "6", replacing the
25 existing lifetime 122 (sec.) with -the acquired initial lifetime
900 (sec.), and replacing the existing sequence number 1 "1650"

with the acquired sequence -number "1654."

On the other hand, if the intermediate address "i" in the

newly received MAP noticepacket 105i doesnot exist in theneighbor

30 MAP table 116k in the MAP(k) 101k serving as the search node,
then the NMDP unit 15 in the MAP(k) 101k judges the MAP(i) 101i
through which the MAP notice packet 1051 has been passed to be

a newly detected MAP. In other words, the NMDP unit 15 in the
MAP(k) 101k judges that there is a possibility that the MAP(i)

35 1011 is newly registered in the neighbor MAP table 116k in the
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116k in the MAP(k) 101k is O (sec.). If the forced registration tinme for
all neighbor MAPs that are larger in nunber of hops than the MAP(i) 1Qi
is not O (sec.) , then the NVDP unit 15 in the MAP(k) 101k judges that the
MAP(i) 25 1011 should not be newly registered in the nei ghbor MAP table
116k in the MAP(k) 101k as a nei ghbor MAP for the MAP(k) 101kg Agoi 2006
other hand, if there is a neighbor MAP that is larger in nunber of hops

t han t he I\/AP(l) i and that is O (sec.) in forced registration tine,

then the NVDP umhe(HH 101 he MAREKYhbSO Ml S P(i) 1A
shoul d be newly regi ered in the %IEI hbor Elgl%uggg %HI%)k llrb‘r:tlhétvﬁe MAP( k)

101k as a nei ghbor thif FafRe MEPe NMDEoYR1t B 41, thenMARKDOP Jlﬂmkt céBdunts he

MAP(k) 101k erasespanfiobnmid @eteonces MinaGnarNeldhlnbe MR hay ttm%%n the
I nn

| argest nunber ri%l%rmng Fr}be hbor MAPs that are %reat er
of hops than the (i) a {idr 0Bl (Asdepingds op cidte PRSAE AFride

2006 regi st 5t i AP mlorlréceﬁmic}téne INSP: $iinta 118 1 ﬁhéﬂﬂ&ﬂ%&%im&@%lﬁ%‘j%e&e

t he nei ghbor NAEH;b%%IDgf %n Eﬁ bas of the MAP notice packet 105].
Speci fical ly, uni®® 55 HRe e (’I’(’)M&B‘il?fé’(?&& }ecthesngphghbor MAP

i nter medi at e MARMHddiId$% andtmaedmaqueuoemaﬁberﬁe feiom WhenMiRe @A b Cf, Packet
105i, and acqwﬂa%% ttltﬁbd’ L eI__.Livf ti | e, Hﬁ the second table 117k. The
NVDP unit 15 i A the ( ;L P61 es %HHE]PEFrﬂnté‘EP%BﬁB%?e%Fhﬁdﬁsp(Rt)he
acqui red i nt er tf¥dikanadvame M¢Ebi01unmb| afual fef it aaeiHeEURATE: TR
and the ingpial hefo edr Istration [ifetime in

t he nei ghbor I\I}Kég?gadfjﬁig%(f%%% Kﬁﬁﬁ?ﬁg t?ﬁ*%ﬁﬁﬁf‘l’dht{%%ﬁ@é’r(ﬂﬁ)ng
the MAP(i) 101P1k}nthen stmeayJMDtPhenMFa(s Yol fhe Mmmalch licskajaeysy tiiat eqlked

116k, 15 The E%‘?E“mﬁeﬁﬁ% St 7ot b FALCE P ET aa” Fhe konters 182 ©

packet 105j wi ERPH®W %@cm@m@éahbcmmmqg th@lpMAaeoryuce sk . decapsul at ion
Lo pemye 1he | V6 handae detlix hagm Ubeckectiked oLnaapsated MO ABLLSe

packet 104i g transmts the MAP notice
toward t he E‘MA\P% A Eb'ﬂ(th?OMP‘?(iLé How §t§pfb©§edth¢!atth1emammﬂ:waifueha}nsthe

between the MAR{der of hops stored in the neighbor MAP table 116k in the MAP(k)
101k at the time when the MAP notice packet 105i is received,
then the NMDP unit 15 in the MAP(k) 101k determines whether the
forced registration lifetime for a neighbor MAP that is larger
20  in number of hops thap the MAP(i) 101i in the neighbor MAP table
1i6k in the MAP(k) 101k is 0O (sec.).
If the forced registration time for all neighbor MAPs that
o are larger in number of hops than the MAP(i) 1011i is not 0 (sec.),
- then the NMDP unit 15 in the MAP(k) 101k judges that the MAP(i)
25 101i should not be newly registered in the neighbor MAP table
116k in the MAP(k) 101k as a neighbor MAP for the MAP(k) 101lk.
On the other hand, if there is a neighbor MAP that is larger
in number of hops than the MAP(i) 101i and that is 0 (sec.) in |
forced registration time, then the NMDP unit 15 in the MAP(k)
30 101k judges that the MAP(i) 101i should be newly registered in
the neighboxr MAP table 116k in the MAP(k) 101k as a neighbor MAP
for the MAP(k) 10lk. First, the NMDP unit 15 in the MAP (k) 101k
erases information concerning a neighbor MAP having the largest
number of hops among neighbor MAPs that are greater in number
35 of hops than the MAP(j) 101j and that are 0 (sec.) in forced
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101 and the MAP(k) 101k is 15 at this tinme. In the MAP notice packet 105j
shown in Fig. 27, the value of HL in the I Pv6 header 151 is "13. " Before
the MAP notice packet 105 transmtted from the MAP(j) 101j arrives at the
MAP(k) 101k, the value of HL in 25 the MAP notice packet 1051 is decreased
by 1 every transfer and becones 0. In other words, the val uggfpriil2006 t he
MAP notice packet 105 is too small. On the route between the |VAP(J) 101j

and the MAP(k) 101k, the value of HL becones 0 and the MAP notice packet

105 di sappear sregﬁtaetneaﬁﬁroa tinke MARGmabine®raackets 10%he3A 9SOk @;Séée’é‘sat
updat e_of the nei ghbor MA

t heMAP(k) 101k 0 refore

tabl e 116k basecil ?ﬂwgﬁﬁg]ﬁé«ﬁ% %ﬁlﬁ%]e g&tﬂ&ﬁ t?@ﬁ‘“‘ﬁ@ ﬂ%tth(?o%@%épééceweﬁ t

i s desirable t010§et the initial value of HL in the |Pv6 header 151j in the

MAP noti ce packet 105] ue in the nunber of hops for

nei ghbor MAPs storedgjf)ﬁ&?ﬁ%g%lefg %%?3958 i\br]ieq 13486 ¥Rt hpPdkaskuines

ot her words? i tthes igssirmafiate dMAaRtaddresisnahdathe ﬂeqmanbhenﬁﬁﬁ@ﬁdfﬁ&b&@le
header 151

117k, which b HL
I C CeATER L NEe | U WA m%tsgltuoanc% acé;[uft.%gts nJéI? Hﬁld'rt gX\PEl%?H“E‘H flrﬁ)mt he

to the maxi mum val ue i n the nu
nei ghbor MAP t &eeseicBid tabie dAGN |TneFNgDPm1tAss anrte&ukAB(]t)hﬂzol’t/l@\%ﬂaﬁtelsce

packet 105] t rtg@sabggﬁg 10 S eripheral node
that is located so Ea%\éaﬁmlﬁrb%%%n%/gsnot o @éﬁlﬁagréﬁt ﬂ“‘?‘ﬁ@ teitGhbor
MAP t abl e 116kad€5ﬁs’ée Odtinguildfietion atrtﬁesequbacbatum"r theal\ﬂFé(Jl)nltl@lJ

and the MAP§K) va0dK osesad | nﬂo@%h‘a%r%%%rzfcg‘%nsg%ea[ 1.8 lojt{: 1me 1 ? nw?:%oH

MAP(j) 101 that |s reater in nunb an e nelg
the current nel'§RoGEP Pl ¢aBinethe AR (&) nbllk i egi e tilnt dencwrminp thyAP

tabl e 116k. Itms(;ppsmlt_s_ e IR X gl shet mgwrh%P?%q%lgg ‘grrlagg tted

from the |VAP(]& 011! wi t hout bei n% recei ved her
t he control PRttt nedehhrp(AP Gfkt]%‘érf‘%mg)aéotlhe iseneahs trocked clantbe

reduced, and lﬁé:Bglﬂfftﬁ:F Mafp exblia pagkets can be prevented. Similarly in the
resent enbodi nment, erasing of a neighbor MAP in

node sear\(;# met hod % t he

the case where a MAPIROTIRe"iRickbhe MAR (4l Of dihmsricchn smidireditHedfAP notice

regi stration ofackddA\R05G Whel2fow el ddRiridBaVARHAMAD (135S ¥E Ty byoAnatier

MAP, and arran(ﬂaec[g‘psulatlon to remove the IPv6 header 141j from the received
encapsulated MAP notice packet 1047, and transmits the MAP notice
packet 105j shown in Fig. 27 toward the MAP(k) 101k.

20 Itisnow supposed that the number of hops between the MAP ()
101j and the MAP(k) 101k is 15 at this time. In the MAP notice
packet 105j shown in Fig. 27, the value of HL in the IPvé header
151j is "13." Before the MAP notice packet 1057 transmitted from
the MAP(j) 101j arrives at the MAP(k) 10lk, the value of HL in

25 the MAP notice packet 105j is decreased by 1 every transfer and
becomes 0. In other words, the value of HL in the MAP notice
packet 1057 isr tco small. On the route between the MAP(j) 101j
and the MAP(k) 101k, the value of HL becomes 0 and the MAP notice
packet 105j disappears. Therefore, the MAP notice packet 1057

30 doesnotarriveat theMAP(k) 101k. Inthe MAP(k) 101k, therefore,
update of the neighbor MAP table 116k based on the MAP notice
packet 105j is not conducted.

Thus, it is desirable to set the initial value of HL in
the IPv6é header 151j in the MAP notice packet 105j to the maximum

35 value in the number of hops for neighbor MAPs stored in the neighbor
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of a newMAP can be conducted in the sanme way as the first enbodi nent.
(Search for MAP effected by MN) A search for a MAP effected by a MN wi ||
now be described 25 with reference to Figs. 28 and 21. Fig. 28 shows a
plurality of MAPs, MAP(a) 10la to MAP(o) 1010, MN(a) 102a and MN\(b) 102b
included in the nobile comunication system In Fig. 28, nei ghhiil 2086
tabl es 126a and 126b respectively included in the MN(a) 102a and M\(b)
102b are shown together with the M\(a) 102a and MN(b) 30 102b. For brevity

of descri pti onmampovuies 11600 Y ThR dddrassas 1§&9ra%%1irlab&96co@é19k399 nM%E_’a
tabl es 126a and_126b, and the number of ho S between the 2a ané

MN(b) 102b and et it SRERRD thd-os ARk - "5*51011 bggares e lWA 1#3 %luaopﬂ

2006 First, asHLosdowntthe Mi(r@heaaab 5609, CE'@&hfeQﬁa}@-lnM‘hva&\ﬁhé &n FRYHAALAR a
travel route [ n i cat e%g,l'yﬂe} row Din Fig now be described. In

the same way a? Iﬁ%p% %fwseﬁ%%&n BQeé‘%ﬂbbthﬁAW%ﬂlelééﬁk
searches fof aaWARhouf tmerilg.febimead Hfrddugti,ntaemip Q{thQi&C%ra@k@@ apy § of

MAPs reglstere th 126b in the M\(b) 102b arrives
at the search Qe’f‘lﬁ% éﬁﬁﬁm&%‘@ Wﬁi 28?5 woLoh is B(?eﬁlﬁpéﬁrﬁ;'rd?%%et Epaby

an arrow A i n:LEllgpcazad sohnr hh&yMNéb)lﬂlﬁh?lbnet&btﬁeﬁs&@%ﬁmrf ﬁlﬁe ﬂelM‘i\E’or
Speci fically, t 25 0nt 02 tran mts MAP s ch
packet to the %\Iﬁgrggggslg%(énﬂ npe Fﬁelﬁ\wb{fq%ﬁ%?ng H:éeﬁ\W(eé’)tlﬁ) 25
recei ves a MAPLAbl iavel fhek¥aP o)y 1k BMAPviearad trmaebat—cnermﬂen.ed 1hr 6thér VAP
that has bggong e t eption  node via . a MAP that has becone a
peri pheral nodeo%%bggh%gﬁ? 9‘? 1§ﬁi GniPf €35 nt? HEGCo P T 16985 abb Lt s
a new MAP on tHee Bgdighbes MiPs He tb@eium@ﬂ%&ﬁemghb@e Mazckable acipk nesndthe

L es LM apTEheN EARCAnNAG £X] Hildl0 e GBoL MER. and.u Upgg%esmﬁﬁ

nei ghbor MAP table 126b. As a res rmat on” cohcerniing
10l o, MAP(g)  XRiRroumh( the MAR notNrP(Hecked] keankvidiR(ted £1gh hhe MHRCH )al &l j

nei ghbor  20. ARG RGN f t he
IMN( g) 102h located in thﬁggéé%‘%oﬁ@%lgggwg?%b1lgheh§%?r§xot/\£ %’J&Et’%@

regi ster ed3i n 1954 ﬂ@,t@ﬁ@gﬁ NpPloikiserydigg as the search node can be reduced

and transfer of extra packets can be prevented.
Similarlyinthenode searchmethodof the present embodiment,
erasing of a neighbor MAP in the case where a MAP notice packet
is not returned, request for registration of a MAP in the
20 registration MAP table issued by another MAP, and arrangement

of anewMAP canbe conducted in the same way as the first embodiment.

(Search for MAP effected by MN)
A search for a MAP effected by a MN will now be described
25 with reference to Figs. 28 and 21. Fig. 28 shows a plurality
of MAPs, MAP(a) 10la to MAP(o) 10lo, MN(a) 102a and MN(b) 102b
included in themobile communication system. Ianig. 28, neighbor
MAP tables 126a and 126b respectively included in the MN(a) 102a
and MN(b) 102b are shown together with the MN(a) 102a and MN(b)
30 102b. For brevity of description, however, only IP addresses
stored in the neighbor MAP tables 126a and 126b, and the number
of hops between the MN(a) 102a and MN(b) 102b and heighbor MAPs

are shown.

35 1. Search for MAP
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Wil e the MN(b) 102b noves on the travel route indicated by the arrow D
fromthe position indicated by the arrow Ato a 25 position indicated by
an arrow C via a position indicated by an arrow B, the lifetinme values for
i nformati on concerning MAPS registered in the nei ghbor MAP table 126b
arrives at the search Ilifetime one after another, and the MYsRpriiG06
effects a search for a MAP repetitively. 30 In the position mcfcated by
the arrowB in Fig. 28, therefore, information concerning the MAP (k) 101k

MAP(i) 101i, MAP ]50.3:@ A ok0ine e r
NAPgI)each IhaV| rlgo(ox)a ¢ mljt(ndigglr ofﬂhg\mg(%m%?(ﬁ%eég%gth%% @egwg%%

|
| ocated in the posﬁf | Bn %ﬁﬂl"(&fét’éﬂﬂb‘? 1Pﬁé°3F?6vPSBan|%r1?@gPs%@rFé® - A8twid 135

nei ghbor MAP t aixvebd Z8lscrineihe poOsh lsaiﬂelw”&id £at8d dau rhes G & Mpdr 20/ 1|

2006 Cin Fig. .~ hALOr mat i concerni ng theMAP(n) | oin, MAP(k) 101k, p
(i) 1011, MAP ( 18‘% AP&]@ )10rbLEe2RANER S9% héfAThbof £ MAES Lidedime

having a snél | et rttlmbenfofmmmm \Mdrﬂmeﬁ:ﬁmgcanjrq;ﬁ h@glgN&Ebls%%B@d'ﬂPﬁcLh%d in
the position i stere 5 I'n the nei ghbor NMAP
table 126b. 2. sé@%t%?o‘?a{%ﬁt%& %g%[\‘éclt“i BE d?“%ab)lvx&ﬁzmc‘rlrrw B& He: GeaBEd by
taki ng the casdifgftdme vhen MYea)MNIBIalsebecs si MMPBsihabni Sndfea S
suitable for 1Q,uge %3P I b bove, the M\N(a) 1 2a has
t he nei ghborl\/APQ:t g%l% %;6@&5 %r‘i }':ﬁeEAT?h %{ g‘%ﬁ&PSE@FEEt?&?WH &pr a
hol di ng unit 3YA8f tgrlteqwﬁ(la:)allﬁlZatﬁmNﬂePaad\ﬂ@steulrecheammgl i6yp trepkasest ed
as "a MAP ig@cakedap , vi.ng_a mni yum_nunber of hops
bet ween nodes." 15 %?g%o?éec}{ e %It éggsﬁq‘f%t%uf\l( dfre1tipp d"d’llltatzg

i nformati on cohBerif H@](hbllﬁﬁboﬁequssadﬂédnonlch@ankbghm‘ tMARuAH abhecH 26a
shown 10 Fi0. Baokbt bethendiPr bl G0l facdfl € ooblld REMP, SeLeelfon

policy hol di ng unlt 30, and selects an optinum neig
the NVDP unit 223% ¥igha MR hatbas e eyt em@xmenmméqeao%baequhﬂuy

nei ghbor MAP tthdemMpeegnid e NVIRe MRL D) %%zb“aéﬂ&mk%é%&%@ %)ttg%l % %I%hg

mobility manag gsﬂ unit 24 of an address of t
sel ect ed n&i gh% efRpee1ved MAP notice packet, acquires the latest information

concerning existing neighbor MAPs, and updates the neighbor MAP
table 126b.

As aresult, information concerning the MAP(o0) 1010, MAP(g)
101g, MAP(1i) 1011, MAP(XK) 101k and MAP(h) 101h, which are neighbor

20. MAPs each having a smaller number of hops with respect to the
MN(b) 102b located in the position indicated by the arrow A in
Fig. 28, is registered in the neighbor MAP table 126b.

While the MN(b)} 102b moves on the travel route indicated
by the arrow D from the position indicated by the arrow A to a

25 position indicated by an arrow C via a position indicated by an
arrow B, the lifetime values for information concerning MAPs
reglstered in the neighbor MAP table 126b arrives at the search
lifetime one after another, and the MN(b) 102b effects a search

. for a MAP repetitively.

30 Inthepositionindicatedby the arrowB in Fig. 28, therefore,
information concerning the MAP(k) 101k, MAP(i) 101i, MAP(o) 1010,
MAP(n) 101n and MAP(h) 101h, which are neighbor MAPs each having
a smaller number of hops with respect to the MN(b) 102b located
in the position indicated by the arrow B, is registered in the

35 neighbor MAP table 126b. In the position indicated by the arrow
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The M\(a) 102a registers the hone address and a care of 25 address now in
use in the MAP(f) If. The M\(a) 102a registers the hone address and an
address of the MAP(f) If in the HA. In this way, the M\(a) 102a can be
provided for the transfer service for a packet transmtted to the hone
address of the M\(a) 102a, which is conducted by the MAP(b) 2§Qdyil 06
According to the nobile conmmunication system the MAPs, the M\s, and the
node search nethod, the followi ng effects can be obtained in addition to

the effects obt@iingddoy2d henf®bhh€i o 0SHU £ALd he F%@P fhe
M\s, and the nogg, i&amg. r’rﬁrgh?d inothe f%rg‘?{de %g‘?&%ﬁ?}.mg&’ (ﬁ"e)i chh]db'r
MAP tabl e stores five nef gt 1RERY Lt aad MAPée Y5 026 , Aphich 206 Gesaboe MARN

nunber of hops dach hevéndes <faliRG easbag c%”ﬂ%‘%% Qithgpﬁ(ebc)@%ﬁ;gg‘% mrslfﬁdtes ,

in the MAP(a) 1 P(0),. 1010, . the M\(a) 102a an
a node search p%é%e%cp%%@g B GRBET t Mpi RAte Hep by AHe BaToWst, Grsork g s tieheed

nei ghbor MAP t dfl 4h8 peighisoisadrctanade128p MAP that has received the node
search packet and has becone the search packet reception node returns a
MAP notice packet, which is passed through peripheral nodes.
Specifically, theSkiPctien dfagApecone the search packet reception node

returns a MAP noticesg%ggq_%t to.th P serving as the search 10 node, via
nei ghbor MAPs having a resosnegfsat %‘?%ﬁlﬁ P HE PRARFHGPedVRP tediing e chee VAP
serving as the%8eafciiepiikel Iarepelentaaduar tHier eEorits mbhe MAR 0t 66,

packet inclaudegsknfHr gptd ch,as. the .n er of hops and addresses,
i o e e o d%%%re’sb%%m&ﬁ-vmec KN(Re Mp¢a s the

concerning MAPs that are perlpheral

packet is passBH-SREOPIHER Erbie 126hsHAR SeF g NY1as THEMAeaE £ PASKEL 11 oy
reception nodeoT@hd¢WRRkY3hNEARL | ONCEr Ni nei ghbor MAPs stored 1n
the nei'ghbor MAP table of itsel fﬁt%okgﬁggl\/g\@as&pglgﬁga § weleciien pebbey
Therefore, the STHIH LGRS | A MARC agared)ndaGles tt, ol MAP( @MAP 1A n gt M)

102a and MN\( b)nulibdy @ZNhEpISPe il QN such 20 as the nunber of hops
and addrea%es, conc i a larger nunber of MAPs. In addition, the search

ni n
node in thé MAP(a) &%ﬁﬁe SrMAFRY NMDPOwpitt % IWN(the MdZa)and2dNed)1akQ2b can
oDt ai n i nf or malifomat a0 el BN DA fiabQORH Sck P UPALSLLYEL Y, DSAY, 10

the search table 126a shown in Fig. 21 with the MAP selection policy held
in the MAP selection policy holdingunit 30, and selects an optimum
neighbor MAP. As a result, the NMDP unit 25 in the MN(a) 102a

20 selects the MAP{f) 101f as the neighbor MAP to be used. The NMDP
unit 25 in the MN(a) 102a notifies the mobility management unit
24 of an address of the MAP(f) 1f, which is the selected neighbor
MAP.

The MN(a) 102a registers the home address and a care of

25 address now in use in the MAP(f) 1f. The MN{(a) 102a registers
the home address and an address of the MAP(f) 1f in the HA. In
this way, the MN(a) 102a can be provided for the transfer service
for a packet transmitted to the home address of the MN(a) 102a,
which is conducted by the MAP(b) 101b.

30 According to the mobile communj:cation system, the MAPs,
the MNs, and the node search method, the following effects can
be obtained in addition to the effects obtained by the mobile
qommunication System, the MAPs, the MNs, and the node search method
in the first embodiment. -

35 The neighbor MAP table stores five neighbor MAPs that are
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node, and detect neighbor MAPs that are small in nunber of hops 25
efficiently. The MAP(a) 10l1a to MAP(o) 1010 include the NDWP unit 15, the
nei ghbor MAP tables 116a to 1160, and the interface 19, respectively.
Therefore, the MAP(a) 10la to MAP(o) 1010 can access the nei ghbor MAP
tables 116a to 1160, create a MAP notice 30 packet that is tgﬁbqnn@maed

t hrough peri pheral nodes, on the basis of the stored information, and
return the MAP notice packet to other MAPs. Therefore, the MAP (a) 10la to

MAP (0) 1010 casmelppityinimi@fdrabirOmoSPRGE b NG-dae gbbﬂ{cﬂ\é%%an%t Qhmckd e

their own nei ghbor tables to other MAPs. 35 76 Apr i
[ Vari ati ons] & pr e AtSTIRANTISE 18 FRe MARNG)ed 01@ tReMAPFR) @ .sd&dend

enbodi ment's, ami(adr toaa amumampaoarbetaaﬁ%bt@ .a ddde sba¥ahi SAdidD D a

Servi ce Nodes he present_invention_ include not only nodes
li ke nobility man u dReth MEdeddrR €50
AR AL sadd Bl R Ao et P RoE R RS SBsPRG IR dab)

stationary hodes, tk&ushamh poiat era MﬁBﬂ:MQt &asﬁqa%e(lﬁlddetﬂ'é ﬁB&é %EaaE’E:Htp%%Q'e)t
such

servers and el r S nobi | e

terminal s, PDA%%l Bgf F%?‘g%% qﬁﬁ &etaﬁf: AB@?}é‘?tarﬁ%e%r’r&naBPB?m”b‘?‘F‘é%ns EnMRe
case of a nobinbginedpacket sehieh 45 panocE tfmfodgal @y&rmghar@ﬁcrkcﬁesto a

nobi | e node of As a rest hoc techni que
or multi-hop cghr%ggi%?%%ﬂfgcﬁﬂg%‘g g%%gggsé’ﬁﬁofng etﬁ%?’é? pafgeﬁl’freFﬁBFﬁBPe
in the case V\hépéears%’falrpllsmet yomcempdekea tpkhie MAR yedbikd BsSﬁie/eéarf:ﬁr m
a group angha n f.rom any FTP erv 0 t he
case V\hereﬁ% clﬁll)gﬁt tvnl{)aogglggl}g(@)%g?%a Pngn? SIURGSETP TV e HS&@@QS

t he node sear CHAPI@ﬁi@doﬁct@@rl@ﬂmgermn@@smmeaarch\gawqatm@mpmranpﬁeed

As 20 ajresul tonther&td enhNALS 1&?1!} e ryer. fromanpn
det ected FTP servers, and Sse t he O[gt%l hggnkggpvngﬁudgge% f ?lon SF”B ds
own- node i nforﬁ%%l%ﬁ“b%@ﬁ 88pPEhandrattssiseg . capa@ermilyg d*tAPSt h@attrarél c

vol ume of the FdPiSaIEr nodld ﬁﬁ}?cﬁfgﬂlgﬂﬁcﬁ Q" RS I Ubi ce packet is passed.
15 Therefore, the MAP serving as the search packet reception
node can supply information concerning neighbor MAPs stored in
the neighbor MAP table of itself to the MAP serving as the search
-node. Therefore, the search node in the MAP(a) 10la to MAP(o)
101o, the MN(a) 102a and MN(b) 102b can grasp information, such
20 as the number of hops and addresses, concerning a larger number
of MAPs. 1In addition, the searchnode in the MAP{a) 10la to MAP(0)
10lc, the MN(a)-102a and MN(b) 102b can obtain information
concerning MAPs that are located comparatively near to the search
node, and detect neighbor MAPs that are small in number of hops
25 efficiently.
The MAP(a) 10la to MAP(o) 10lo include the NDMP unit 15,
the neighbor MAP tables 1l16a to 1160, and the interface 19,
respectively. Therefore, the MAP(a) 10la to MAP(o) 10lo can
access the neighbor MAP tables 116a to 1160, create a MAP notice
30 packet that is to be passed through peripheral nodes, on the basis
of the stored information, and return the MAP notice packet to
other MAPs. Therefore, the MAP(a) 10la to MAP{o) 1010 can supply
information concerning neighbor MAPs stored in their own neighbor
MAP tables to other MAPs.
35
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such as the delay value or the nunmber of hops in packet transm ssion 25
between the client node and the FTP server, are prescribed as a selection
criterion for selecting a node to be used, then a suitable FTP server can
be selected by taking theminto consideration. For exanple, if an FTP
server is selected on the basis of 30 a selection criterion2ghgri@eosTP
server having the shortest delay value should be selected, then the client
node can shorten the tine required for downl oadi ng and upl oadi ng, and use
the transm ssi dVariipgiensiciently. In this way, the nodes and the node
search met hod accor di Jr i.nVv. Lon. e. 35. Lied to
various techni ques tﬁggpkggéggfgg?%%?hgJ%%%%%F?@ﬁggat%fjf%éﬁ%ggﬁngéﬁgond
anot her node orembhdigeatpi mpdfvarieust neriafianotdrer pesdébleln the first
and second enbogj ggsyafyggiogﬁPs forma group. The nobil e comruni cation
system may include a plurality of groups. In other words, the nobile
communi cat i ®n syst enPeEVL P Nodegedccordingdohthe myesepituinvéntiarf igicduds
each forned bypgat | ayi ti sugh. ps
of FTP Sor ver s7on. oLy podRART et kbBILL O RAERT hBles SHANER cAndignl
In this case, Pa&SKPFtRYPRFEZIT-abus £bs0 cticdtigmary cafebe Hudptasd padnger

deci sion criteereard OrFinldaiing weARL LALSSNRAJ1§S S er(Bfs NAME JTRY:thel.ong
10 to a plurality_of groups. (Second Variation) I'n the first and second

embodi nents, atRRPL#RETENhEweile| pedeli fpchods Mabdlfatemrinadiseh PRESt he

del ay val ugo theepsvhel pilhtefi ROPSs it dhanBr 26ESRbML LAPARH | e calse ysed.
A MAP t hat has becone a search packet reception node or a peripheral node
may create a MBS APYacket SPREFRIHG A9depfagdresay iy & meicERboto P

stored ijn its owbineigdhoofMiPahahl &sidhhdAlinatihe MY Haldse t, paskesdt o
a MAP or MWN sgﬂvi s .the search node. In this case 20 too, the MAP or M
serving as the™%earciiiGye RaMYridsforncrpreqtrdechnrighs: flt PonpPPitedct

a MAP, and regtisdmstd.he detected MAP in the neighbor MAP table. In

addition, it is possihle to reduce.the infarmation included in _the_ NMAP
notice pac]kstet , and %ﬁlﬁlgg'efﬁ'grﬁack%t he SASH ‘E}é‘?fﬁ’\ athéd Bg‘chr(% 1% 8&eR8LAY Frore
efficient. plurality of FTP servers form a group and a client node downloads

a file from any FTP server, or in the case where a client node
uploads a file to any FTP server, the nodes and the node search
method according to the present invention can be applied. As
20 aresult, the client node can select an optimum server from among
detected FTP servers, and use the optimum server. Specifically,
if own-node information, such as the processing capability or
o the traffic volume of the FTP server, and inter-node information,
L) such as the delay value or the number of hops in packet transmission
25 Dbetween the client node and the FTP server, are prescribed as
a selection criterion for selecting a node to be used, then a
suitable FTP sérver can be selected by taking them into
consideration.
For example, if an FTP server is selected on the basis of
30 aselectioncriterion that an FTP server having the shortest delay
value should be selected, then the client node can shorten the
time required for downloading and uploading, and use the
transmission line efficiently. 1In this way, the nodes and the
node search method according to the present invention can be

35 applied to various techniques that necessitate the detection of
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25 In this case, the MAP or MN serving as the search node transnmts data
for investigating node information to a MAP detected on the basis of the
MAP notice packet. The detected MAP returns response data in response to
the received data. The MAP or M serving as the search node updates the
nei ghbor MAP 30 table. As the data for investigating the nodeeiApraroasi on,
for exanple, a ping (Packet Internet Goper) request can be used. As the
response data, for exanple, a pin response can be used. Specifically, the
MAP or MN servi#Piden hedsear ctheogiensptingnsii the as Rty Jre@ueshefOhode .

i nvestigating the deli@y.y, n 35 the nunper of hops in packet
transni ssion between _thtehela\]}h sstgf-t\gfinséa‘:%‘gfé“% Men36o@™Hy ¥MRe SeamcHarvte
and a MAP det ec?lafﬂwxm@omgcaﬁimmmanpnheeumabamamtgrbflfr%%;y.ess
of the detect edidVRRheEPRPras €GHIViING the_ping request, the detected NMAP
returns a ping. res gns_e n 'rgtg{peorr{{égu%g ?ﬁ%‘“g’?%ﬁ%@dﬁ@éﬁsﬁeﬂpﬁﬂnr‘é%eﬁoﬁ“wgl
the 5 ping PesgBh8atheR AR Igralfityers jngups ebbh fanrthbyadenhepdateshadshe
nei ghbor MAP t al3hA ngcBd8al@ s «@fi ok celved pin onse. In this
case, the NVDP uni t_g15 in the I\/ﬁ%agﬁl’t ec(?’l\ﬁ)ﬁ %rnﬁp‘{psg%‘gi t HET AN 5 uf 58 RS
as a data creatoRTHMT SEEVeRserand @s grdap aof oobihyesidegat | 1g €O case,

i nformation toaberitaridl Ehedat P e t Qde; such _as_a pi.n
request. The interface 19 in ?hee VAP %%Qj% %glol%l tgr gjgea%%mﬁ laﬁea%ﬁcmgon
functions as tFEEBRIDMECE JHeinhremolipness frearomsts cOranedetasnbeantg

recei ves respomseadalaralciay @gpgprdhpg. to the data returned fromthe
detected node. In addition, the N unit 15 in the MAP or the NVDP unit

25 in the 15 MN functions as the update unit, which updates the nei ghbor

MAP table on tledvag vaefathenreturned response data. In this case, by
using the data for iﬂv%ﬁti%g%i ng the node information and its response
data, such as the ping Bqtiestt SBPAR rerIRsHIentehea WGP oo tiespavkely as
the search nodéenchmias0od8 griagmatthen)ogecn @fspfﬁ@tdlquy sathe 9sch\éa£%9é1%%

ki nds of - i.n tion and jnter-node information concernin
det ect ed q\quP@‘ﬁﬁmtp e%?r%[%,e By retety yrebdgdite datgedpi niy Maspbasdas

dependi ng uporPadfes pt si@aron peickisherbbaPt Din HoARS BESE i gt iPheB8 n8aL andPi N9
request) for idvestd Q%wQOEE(@e %Oa% eltn{r?cr:ﬂ?éjl_nognhntIhPeaddress of a neighbor
MAP stored in its own neighbor MAP table, and return the MAP notice
packet to a MAP or MN serving as the search node. In this case
20 too, the MAP or MN serving as the search node can grasp an IP
address of another MAP, detect a MAP, and register the detected
MAP in the neighbor MAP table. In addition, it is possible to
reduce the information included in the MAP notice packet, and
make the packet transmissionand packetprocessingmoreefficient.
25 In this case, the MAP or MN serving as the search node
transmits data for investigating node information to a MAP
detected on the basis of the MAP notice packét. The detected
MAP returns response data in response to the received data. The
MAP or MN serving as the search node updates the neighbor MAP
30 table. As the data for investigating the node information, for
example, a ping (Packet Internet Groper) request can be used.
As the response data, for example, a pin response‘ can be used.
Specifically, the MAP or MN seri}ing as the search node
transmits a ping request for investigating the delay value and

35 the number of hops in packet transmission between the MAP serving
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25 MAP or MN serving as the search node can grasp the node information
dependi ng upon the situation at that tinme, and hold the node information
in the nei ghbor MAP table dynamcally. . Furthernore, after the MAP or MN
has regi stered a MAP in the nei ghbor MAP table as a nei ghbor MAP, the MAP
or MN can 30 investigate the node information, such as the ngﬂjh]vmﬂﬂe and
t he nunber of hops between the MAP or MN and an al ready detect nei ghbor
MAP, as occasi on demands by using the data for investigating the node

i nformati on andsi teresporsariat andsacHAP aiettdre gl ng thqu@sﬂam}f piheg MAP

. Furt h S
the basts of 1 Ao honer ot st i 3BoRTabREe o, (A BELEDPET JAE( BELE T
i nformation. [ ThFredvisagithe cm]ngl weghesti refte atetesdednMAR nbeidinTentas pinBv6 i s
used. However, reégaﬁ’gé f@%@éﬁﬁs@etﬂs?ges}%oregﬁl@§% WSS 1Rk 1S g;f%ﬂe a

packet obtained by storing iI-nformation n the destination option
header of ad MAP@@a‘F%EFPCﬂ’écﬂ@eﬂihemw‘nW|S@é-”Vrlél@u@gttlmél%él-‘chapodmppﬁéttﬁée

packet, a nei ghhgmnhJYRRLLES eaaiggnrﬁmlml@a@kﬁ{ereeél@edlﬁmg/ I;-pM%Ee _
regi strati on acknow edgerrent acket, in a data 10 part of 4 packet is

used. The kind of tHe* pRAReEaFhditdigt MUDP WltthéStwéhpM%@rdé%@uN#ﬁm BRit

option header bs imdixatad Fvc¥3bAg amea%%t cgem@%nlﬁhi@emﬁ@%hheees&es
Fig. 29 shows a configuration of a MAP 3 in the case where |Pvd is used.
The MAP 301 cofipFfdes %V%T)’b’rg%‘é’tqgoﬁoﬁ@l|1ﬂ’f3ITat195fé’ heprepprghied dpthan

P layer ungt &dfectedmididel,t ¥yuSRNAJATBMg dolghedtsd, Bk NNPRrEabs 33n ne
nei ghbor MAP table 316, a second table 317, a link layer unit 318 and an
interface 319. MR&T ERpIindATIGTeuAT tisthe MLEURGHIINS 9Snthe GeRERPIGAF{IOB 14,

the Iink |ayetnim whith epdnshets Hireffraaedsdd, ahd subsived irdldpbnisBeasaae

20,2 e, abel Leallan ity Hh ho%i Db L DRSS nldddy ke Tk

TCP/ UDP unit 3dd@iitsicoonmibetdDr antitel NOMPtHeIMAB bT. the NMDIPeud CP/A9DPnuthé

312 has acgui ngd &,099kEL £ONGE 0LO0 24389 B0 a2 EhINRIGHYEE kP
table on the basis of the returned response data.

In this case, by using the data for investigating the node
information and its response data, such as the ring request and
ping response, the MAP or MN serving as the search node can also

20 grasp the node information, such as various kinds of own-node

information and inter-node information concerning the detected

MAP. Furthermore, by receiving response data (ping response)

depending upon the situation at the time of transmission of the

‘i '\f« data (ping request) for investigating the node information, the

25 MAP or MN serving as the search node can grasp the node information
depending upon the situation at that time, and hold the node

 information in the neighbor MAP table dynamically.

Furthermore, after the MAP or MN has registered a MAP in
the neighbor MAP table as a neighbor MAP, the MAP or MN can

30 investigate the node information, such as the delay value and
the number of hops between the MAP or MN and an already detected
neighbor MAP, as occasion demands by using the data for
investigating the node information and its response data, such
as the ping request and ping response. Further, the MAP or MN

35 can ﬁpdate the neighbor MAP table on the basis of the node
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unit 312 supplies the packet to the NDWP unit 315. The TCP/UDP wunit 312
acquires a packet concerning a search for a neighbor MAP fromthe NDWP
unit 315, and supplies the packet to the IP |layer unit 313. The TCP/ UDP
unit 312 judges the kind of the packet 30 concerning the search for a MAP
on the basis of a port nunber in a TCP header of the packet 26 Apsaicuef or
these points, the TCP/UDP wunit 312 is substantially the sane as the
TCP/UDP unit 12 of the MAP 1 shown in Fig. 2. The NDWP unit 315 is

connected to thefECRaUDBnUNaGd HAd t3 Thee NDVR #H¥idar315 conduct s
processi ng on a packet concerning a 80 26 April 2006 search for a MAP
acquired fromthe TCP/UDP unit 312. Furthernore, the NDWVP unit 315 access

t he nei ghbor MARThabd evaddiatane)t he second table 317, creates a packet
|ies the packet to the TCP/ UDP unit

concerning a search P, a su _
312. Thus, the NDWP l%fr?\irt{’gé\@%,a‘%raﬂ%e%oéf)cgﬂb‘b?dwtﬁabﬁPé’feli%uaﬁa-tH@W@@@@nd
tabl e 317 aPe ISW4stamtalalol he tusedsankn ashed besdMRreniibvdbis Liaganel ghber VAP

table 16 and 4 Ln the MAP 1 shown in Fig. 2 except that
t he processing !Egagg‘%gtr}%t %ﬁg’éﬁ‘%%‘ék?@?w PEQEE %@éepfiesgﬁaﬁt%ﬂ'éoﬂblpayer
unit 313 i s notegBpreef etl MAP shertDMPacikét, H MAPOnandcs heediad R)RicKdRi,t 2313
does not condughphfPCESSI erni.ng _a search fora MAP, the
| P | ayer unit 315 | s sub??g]ﬁtg?éﬁ %%gﬁﬁéoggﬁng&fsegtlﬁgrf'"ﬁlf’ﬁy’é?q‘lﬁﬁ? p#skghown
in Fig. 2. Fig°r3nnshghkon MaBrfe giurtatd tdmnodckndviN 302 mich tt hcieaS e i whengta

| Pv4 is usegl. gher MY 393 p¢anpyd ; i Lan unit 321, a 15 TCP/ CDP
unit 322, an Ilig | ayer unit %é}&?ﬁg&%at)y ?r%%\écdélr?e%’% U0 Rt 1aALRRERD
unit 325, a nePHRBEEMMLPLR dbedestainad ivacpidont b de 327 1 ndildatied yes i wigi t

328, anyinterfage Rt andbarMY c5€l@E 1QRgRe! i cy holding unit 330. The
application unit 321, the nobility managenment ‘unit 324, 20 the link |ayer

unit 328 and the i nféPratdS899S & eontibgiraiical d§ a MAR 30ankn abetdwse where
Pt S ST MISRORIERL G o oI )
i s connect@d t Thé“RONE tnil23280 I 3ayeriyel tTGRBUDP mamifl 1392nhsgemwst 1 ed
a packet concemnitngla,S€ANMDP unit 315, a neighbor MAP table 316, a second
table 317, a link layer unit 318 and an interface 319. The
application unit 311, the mobility management unit 314, the 1ink
layer unit 318 and the interface 319 are substantially the same
20 as the application unit 11, the mobility management unit 14, the
link layer unit 18 and the interface 19 of the MAP 1 shown in
Fig. 2.
The TCP/UDP unit 312 is connected to the NDMP unit 315,
If the TCP/UDP unit 312 has acqguired a packet concerning a search
25 for a neighbor MAP from the IP layer unit 313, then the TCP/UDP
unit 312 supplies the packet to the NDMP unit 315. The TCP/UDP
unit 312 acqguires a packet coﬁcerning a search for a neighbor
MAP from the NDMP unit 315, and supplies the packet to the IP
layer unit 313. TheTCP/UDPunit312judgesthekindofthepaoket
30 concérning the search for a MAP on the basis of a port number
in a TCP header of the packet. Except for these points, the TCP/UDP
unit 312 is substantially the same as the TCP/UDP unit 12 of the
MAP 1 shown in Fig. 2. |
The NDMP unit 315 is connected to the TCP/UDP unit 312.

35 The NDMP unit 315 conducts processing on a packet concerning a
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for a neighbor MAP fromthe IP layer unit 323, then the TCP/UDP wunit 322
supplies the packet to the NDWVP unit 325. The TCP/UDP wunit 322 acquires a
packet concerning a search for a MAP from the NDWP unit 325, and supplies
the packet to the IP layer unit 30 323. The TCP/UDP unit 322 judges the
kind of the packet concerning the search for a MAP on the bagisp@f20d6pPort
nunber in a TCP header of the packet. Except for these points, the TCP/ UDP
unit 322 1is substantially the same as the TCP/UDP unit 12 of the MN 2
shown in Fig. skar3h filrea NORNR dgii tre 3 25 oSt e ci et u b 0t Bhe . TGR{WPR rtdide |
322. 81 26 Aprigly cts processggg on a acket

oh llnltlXJB}I}éI;ﬂunit %5 cQn

concerning a search for FEH Fen FrERPPhESTChRR R at“@SEI? second
Furt hgr m)lrole, ttiad 1NDBP? urite a5 acpasisats doheemﬁmbb@rshdé%lﬁht ablkea 326, aagdt he
second table 3 t on earc a MAP, 5 an
supplies the péé?ggﬁgg %ﬁe sﬁ%{ﬁfﬂ lc,lhnl @8%%&9?%2 3a][%‘re RI%ME’ o ¥oMB Enity, o
nei ghbor MAP t 3BFe BR26, neimhizecdAd table X/ aavid theheeb¥i seiteiet i3ar7 peki cy
hol ding unit 3 t he

nei ghbor MAP tgglbg%%?yﬁifg}el%?%% %%EPS%%E@I ttEg ﬁ@gp%eell% %BFPW
hol di ng unit 306i and HdavNetong talim 1ih 1ﬁ| the 417 cle shotwhaln tihigg plzoeasspng

i s conducted a&hg{gethengjogQgshgg JZ% tﬁgzﬂh%{ é&eghgéb@;%‘%}it E23

not connected to unit | aye
conduct proces8fhghsnIg b@cﬁ@épné‘én%@r nSnlgOh Osmale@heﬂoto AhWNPME hm:LrtP3layer

unit 323 igo subshane B lhyhensAi818SaddentP d &%%%&g&{?h %écll(tgt

Fig. 4. (Fourth Variation) In peripheral nodes, |s a
directly nei gh"é%‘?%er‘blfwsgéﬁ?lilﬁ@raWhé?@é'é’rlﬁvqia@wet 3tdiepubeghanddal 1nnd

a MAP that 20tlhélcﬁdh%0ta|SYtﬂ@| g?bpé}sef hﬁlwessgaswﬂgl@spfg}w 2Search packet
reception node. For exa enotn that directly neighbors a MAP

serving as the sear cf'ﬁgpg]é(ké%mﬁ”éc%ﬁppghgﬁﬁﬂ‘él% off a MBt 3p2iighbloe cose, where

second nei ghborpMAR st Bakadi recd Mt Beb dhbs sdshanf ApSt 1 H6¢ Gon 1 VAR> fnd, a
ghbors the second nei ghbor MAP

t hird nei ghbor that irectly 25 nei
become MA thrIé\(Jf\éA i Padt §22n %‘/’bﬁl}’orlaﬁ’ﬁé WRPL s#23i iy "9 iLREY seanagriritiket
reception nodemit 324, an NMDP unit 325, a neighbor MAP table 326, a second
» table 327, a link layer unit 328, an interface 329 and a MAP
selection policy holding unit 330.
The applicationunit 321, the mobility management unit 324,
20 the link layer unit 328 and the interface 329 are substantially
the same as the application unit 21, the mobility management unit
24, the link layer unit 28 and the interface 29 of the MN 2 shown
| in Fig. 4.
‘\ } The TCP/UDP unit 322 is connected to the NDMP unit 325.
25 If the TCP/UDP unit 322 has acquired a packet concerning a search
for a neighbor MAP from the IP layer unit 323, then the TCP/UDP
unit 322 supplies the packet to the NDMP unit 325. The TCP/UDP
unit 322 acquires a packet concerning a search for a MAP from
the NDMP unit 325, and supplies the packet to the IP layer unit
30 323. The TCP/UDPunit 322 judges the kind of the packet concerning
the search for a MAP on the basis of a port number in a TCP header
of the packet. Except for these points, the TCP/UDP unit 322
is substantially the same as the TCP/UDP unit 12 of the MN 2 shown
in Fig. 4. ‘
35 The NDMP unit 325 is connected to the TCP/UDP unit 322.
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In the first enbodi nent, a MAP notice request packet is transmtted to a
MAP serving as a peripheral node that directly neighbors a MAP serving as
t he search packet reception node, and 30 the peripheral node that has
recei ved the MAP notice request packet transmts a MAP notice packet.
However, a MAP serving as a peripheral node that directly negHjrarmogVAP
serving as the search packet reception node may further transmt a MAP
notice request packet to a MAP having an address stored in the nei ghbor
MAP tabl e 35 imhet NBMNARISEBRENGoRGud e piRidcRBEng! oMQl@acBdt 260 i n086

Asa result, aMAP_servin t he search node can also receive a MAP notice
packet from a ﬁl&ﬁrgérf\ﬂ[g%ﬂgg ag IR PRREPH CRfole? YRR UnthdP R ectHYF theTgRb6rs a

search packEt tdeeNPMP numoides 2 5 lacbhessan’eheweaﬁl.gnmnd MABCEANIHN B P MNA maki ce

request packet P _servi 5.as.a peripheral node.may create _a MAP

noti ce request BS%SE@F%?& é??aﬁﬁf‘?e? ﬁepﬁ,ﬁgﬂ%&%ggr%ﬁggﬁe%@kgprt%MQPMAP

havi ng an a¥dr @94 swimried the tdaekedi thilidre PP/ tBblaiitnizhe WARsSerhd ROGMRS

t he peri pheral . nod Thi ' r ated one after anqther.

When the int,ePnge:??iSQ' hmé‘s% ?ggéﬁ%ﬁ%@?ﬁgg’% ggg of %2 SMEP" e‘é?’%ﬁe %&3@?‘? 10

ﬁAAI\P/AP not i cet pébﬁ?ﬂ%&ﬁélacm motlicy hebdibsy upackelQ adeesihbDRintiEiylbhéen a
can creategg RAL st s pagket . ; r upon .receiving a

MAP notice pacﬁezp, aS I\/AQI%‘ g%%ﬁlﬂﬁg: (E)?l a ro&teéggﬁ%%lﬁ%ﬁ%ﬁ %g)hﬂ@engfaf:?:rég

packet is passE@blesd/ endatike MAVAPe hott ten padkey hbhbdingieinades0iid dhesdil on

15 concerniglg 8 ¥ eHistLr gk i g | Py Lhat
has received the M&VP not | cgg gg%)t%wgﬁ gt%}gg%o%@tgﬁ%g% Eﬁ%{lﬁqgggés\ggké gto
a MAP serving BSPAURP seweth Aedeprtdhalpbhe IPdowier weith3RARsmtE cenpacked, a

MAP exi sting Ofo aHeOWbRPtIM OHGR s Wk Ghhed I¥ADa POt il P35 KEhod n%%sﬁlﬁgd@%l o

store informati on 20 concerning a MAP registered in the nel ghbor
in the VAP t hRtOHEES 4TELer PekP ¢ KRPCRBR e ARG £on At + EheidfedarawP

notice packetun# NAB ﬁ@rs\(lfbﬁﬁaﬁﬁiélpﬁrﬂr@"'géﬁé d0Uge MRY 16YEENG 1 f 8BULHowd
MAP noti ce packet_that passes through anot her peripheral "node. At this
time, the PJsrérF\fi%g 4as the peri pheral node creates a 25 MAP notice packet
t hat passes through a MAP having an address stored in the nei ghbor MAP

table in the Wgoservi ng as thﬁ peri pher al

urth vVariation
In peripheral nodes, there is a MAP that directly neighbors

a MAP serving as the search packet reception node, and a MAP that
20 indirectly neighbors the MAP serving as the search packet
reception node. For example, denoting a MAP that directly
neighbors a MAP serving as the search packet reception node by
‘ first neighbor MAP, a second neighbor MAP that directly neighbors
L ', ) the first neighbor MAP and a third neighbor MAP that directly
25 neighbors the second neighbor MAP become MAPs that indirectly
neighbor the MAP serving as the search packet reception node.
In the first embodiment, a MAP notice request ‘packet is
transmitted to a MAP serving as a peripheral node that directly
neighbors a MAP serving as the search packet reception node, and
30 the peripheral node that has received the MAPnotice request packet
transmits a MAP notice packet. However, a MAP serving as a
peripheral node that directly neighbors aMAP serving as the search
packet reception node may further transmit a MAP notice request
packet to a MAP having an address stored in the neighbor MAP table

35 in the MAP serving as the peripheral node.
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node, and returns the MAP notice packet. Wen the interface 19 has
received at | east one of a MAP search packet, a MAP notice packet and a
MAP notice request packet, the NVMDP unit 15 in a 30 MAP can create a MAP
noti ce request packet. A MAP that has received a nei ghbor MAP registration
request packet may further transmt a nei ghbor NMAP regi strabgdprilepoest
packet to another MAP. As heretofore described, each MAP may transmt a
packet concerning a search for a MAP to a MAP nei ghboring 35 itself, and

propagation to the sismotexilng MARB seryihg acaniied £cbBBodeBadRilisl 2008 vhy
ras informati on

ting thi £§.9n. | ¢ h_NAP _
Concer ning a | & A e PRPRRR BTt 1B oRrag B0nd e RbeRad T Ghat

det ernmi ni ng a deddyevilvaedgtibbine ansiednerch patkdopecbpt WeenolBPS 1S tAOsame

limted to that, 0 Lhe, fil sl enbodi nents. In the first and

second enbodi ments, g%%rlv%%% §§“?‘8¢1%’é’té§ear%%%‘%%% pﬁ&%gtde?m fe$ving

i nt er - node ¥ nf dsnathestirberadencde mayMiPeate M\MAP sed ffi e irengs aspddie tsaatch

node and a MAP+$&h¥ihng +4 ' I op th sis of _a _dela
2 R R R s ka0 Do BB W30 o, e REe

val ue between the NMAP or MNits serving as a
recepti on nod&taRadaindaeaeighbgs MAEt vadde irhh P servimgaasha peedphbral

packet recept 188:N0Gg ;&NdLLREE I.n ri de. | t he
MAPs are in synchroni srﬁ Wi Ph ea%/ﬁ?orﬁife\r{)ea%%gga OPI% :aﬁlggga%%/&n@herrdni Té‘”rlne{/lvi th
t he M\, homeveF},let%eaéfiﬁ? WPahag Hecsdvedmd heasit onheo VARG sd-¢h pebket,

serving asid heasggs %ﬂ%ep%@ﬁeEhQnWPﬁ@‘%b@gceaﬁeﬁggsPWE%r,althgo&ﬁ gan
be neasured direct I{. For exanple, when transmttihg a not’i ce pac%et,
the MAP serving?hs thdn FeMPBheRBl CRRAfee fed@E BALjCE orequsss pesket.

transmi'ssion tinme i FdR@eZloMP AR GRIRAGKRY- alMad SHdtolcSeRRER! Valgaptore
the search start. tine in a MAP search packef, a MAP noticé request packet,
or a MAP notiTE-PEdker? # Fae thaseughetd ohna Madbaosieei paakatc Hsopassedi t h

each other amhy dW¥atesal HABYRGHH NigHBKtt Bhhbei MY ufRach lMARLER AL, eXi st's

25 on the lrsoutgonofera VAP ?‘ﬁ%’l ceﬁgacket may store an | P address of itself
and transnission timer§2 FRBLADEF R pathe PedgBROFMAR f8bLeci) tha NAR

MAP notice pacitett hlas otheivedrtiss MachoMABe packet, and transmit the MAP
notice packet to a MAP serving as the search node. Or upon
receiving a MAP notice packet, a MAP existing on a route through
which a MAP notice packet is passed may store information

20 concerning a MAP registered in the neighbor MAP table in the MAP '
that has received the MAP notice packet, in the received MAP notice
packet. A MAP serving as a peripheral node may further return

a MAP notice packet that passes through another peripheral node.

o~
-

At this time, the MAP serving as the peripheral node creates a
25 MAP notice packet that passes through a MAP having an address

storedintheneighborMAP table in the MAP servingas theperipheral

node, and returns the MAP notice packet. When‘the interface 19

has received at least one of a MAP search packet, a MAP notice

packet and a MAP notice request packet, the NMDP unit 15 in a
30 MAP can create a MAP notice request packet.

A MAP that has received a neighbor MAP registration request
packet may further transmit a neighbor MAP registration request
packet to another MAP. As heretofore described, each MAP may
transmit a packet concerning a search for a MAP to a MAP neighboring

35 itself, and propagation to the surrounding MAPs may be conducted
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may press a tinme stanp of transmission tinme on a MAP notice packet. As a
result, the MAP serving as the search node can grasp 30 information
concerning a larger nunber of MAPs at a tinme. In the case where the MAPs
are in synchronismwi th each other and a MAP is in synchronismwth the
M\, the MAP or MN serving as the search node may hold a tabhe Agrivgwoeh
sequence nunbers of MAP search packets are associated with the search
start tinme 35 of the MAP search packets. By accessing the table on the
basis 84 26 Aphivl r2p66tdhgt tieisequenteonunies 4 reshe tr, ebuémadazwl%%m@tria%g

packet, the sgakgh ' n.,oe grasped. As a re i s not
necessary to storemtatigéée%#rgﬁer %argt tl‘g?r‘f“ag‘lgn FbegeLs Eig*??,h packet, MAP
notice request packet and MAP notice packet. 5 Also, as for the nunber of

hops, the nunbeyg t n the MAP or MN itself serving as the
search node and t q%‘%%%?ﬁg as the peripheral node nmay be directly

measured. & the nun'ﬁé@ megthaglo forbée teeminireg MABedryMaits edrfd Siev nngbas
t he search nod [
B LR L bR B ER RS R prgye

calculated from 1
| nf or mati on i nEPREEHeHtSE he IN’Aﬁl%cﬁﬂRﬁé padkeecant embolddmentsona MR ed MK

t he nei ghbor “/E@r{rﬁ% 8s@/sRa1%h a4 eeg%rrmq_neésﬁ{}kggs ﬁoh@ 1&1?85{25{:% }g‘ﬁes;gcond

enbodi ments. The information includ notice pa
i nformation stbredAFnor tielheplhissrvine auishe S/%ﬁﬂspraoeéechmigatbﬂﬁ hervmg

r enot enesstd ne@ﬁ neperigheral Abdd | LAT {194 sad EH’ 3 E%lH?bHBeSI g;g?&@%ﬁaﬁdﬂt%’ay

system and nodes, and the NAP selection policy
20 val ue and tRF il ibte Hopad 2 dPARegaRBiBY a5 Bt Branel@ackedr raceRkion

such as)the caséde lanaka aamaglﬁasalﬁnﬂem@&a%@m Batbi1hgiyr g%tela%h papacket
transm ssi on betwe and own-node informati on, “such as the

processi ng capabi i nofw?ﬁea%cféle VAR $REVIRG @Fe therPeRiphasd nede - nuifber

of nodes usi ng:ltehemmdaret LANSya Qo sAb whenetadh e Qd@ anfiapeldafility
of the noq%, q:s whet her rror conflguratlon i s_adopted, are used

as parameters gswe%ﬁ%ﬁgg nBAYHERE- dbei Wiy KPFP%r%té‘ﬁlft%quﬁb
MAP noti ce pa?dkﬂm]i’ ociMiesséhe sentehg RRdEhe BEaFSRMoYR & thE @AGVERAGR)

as the peripheral node can be measured directly. For example,
when transmitting a MAP notice packet, the MAP serving as the
peripheral node needs only to store its transmission time in the
20 MAP notice packet. It is not necessary to store the search start
time in a MAP search packet, a MAP notice request packet, or a
MAP notice packet.
o In the case where the MAPs are in synchronism with each
t) other and a MAP is in synchronism with the MN, each MAP that exists
25 on the route of a MAP notice packet may store an IP address of
itself and transmission time of the MAP notice packet when it
has received the MAP notice packet. In other words, each MAP
may press a time stamp of transmission time on a MAP notice packet.
As a result, the MAP serving as the search node can grasp
30 information concerning a larger number of MAPs at a time.

In the case where the MAPs are in synchronism with each
other and a MAP is in synchronism with the MN, the MAP or MN serving
as the search node may hold a table in which sequence numbers
of MAP search packets are associated with the search start time

35 of the MAP search packets. By accessing the table on the basis
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I nformati on, and the nei ghbor MAP table stores the inter-node 30

I nformati on and the own-node information. If besides the processing
capability, inter-node information, such as the cost, link capacity and
propagation path information in packet transm ssion between nodes, and
own-node information, such as the traffic volune in the nodeg Agi§t Tvegber
35 of nodes using the node, transm ssion power and reliability, are 85 26
April 2006 used as paraneters for the MAP sel ection policy, then the MAP

noti ce packet iofclthdeseglendatraimberoda tNéordmir RAC hbeiOWMPAWES, the
[ node . information

i nformation, a ei.ghbor MAP_tabl e stores the inter-

and the own-no %a%% oS&naaI%i e %a?Peigsrazﬁp?g‘po%%F‘B"Ieéug'ﬁatlii he PR&EINSSS afKP
tabl e stores atopiturzd thy sehrkhdsraft iownimatde MAH ©samdH paclesid, MAP elotiede

i nformation andg, | t s_the renonteness/ nearness decision
criterion to beegggﬁgﬁ%%j% haéla%\/k‘%rbs%f)g%‘f?o%ac&ﬁnﬁ‘cy to be used, according
to the situation. A &l$eensofrmisbd ntumbsiros £ hbdsi, nfler mamben dfyhobhe beswghhor

MAP table is netelpap t L first second odj gent s,
ei ther. For exgrrglﬁep{p &fgyoﬂn%%l%%é&%&gﬁiﬂ%e ﬁ\?ﬁ%[s}ﬂ}ﬁ% eaaneﬁrHe)eslg‘Agﬁgﬁvﬁng
predet er mi ned avathre Peripherdd| mydey mhveb@direetdunsaswfedopornehe bembeor ed

W t hout settipg g RRX| I I ; IS, desi lL.e_that
15 the criterion aéc}gsordi h’ggglo&y [ cP ?%ebﬁﬁgl%gsﬁg%ré%%%ﬁsetggoéferea?%h nBQe
i nf or mati on i s28@tthenMihsepadng af tha@awiPheshéotddempylbecygal Bylatrdeirous| y

regi ster i ngy MAPse Slisdnd 3¢ hdesMPw&L£GHAgan policy in the nei ghbor MAP
table, a node to be used can be selected efficiently. 20 86 26 April 2006

VWHAT IS CLAIMED IS : 1. A node search nmethod for searching for a service

node . pyovi di ng(ga x¥abizkbi-i ¥+ fEyRgenent service to a nobile node, in a
nmobi | e communi cati on 11ftyst emincluding a plurality of service nodes and the
nobi | e node, each ofl{REMEELGR cER did thaeMA e d@ckgiverRg a node

storage unit comféguHtethn! 8t6-€H6n the neighbor MAP table are not limited to

15 those in the first and second embodiments. The information
included in the MAP notice packet and the information stored in
the neighbor MAP table vary according to the remoteness/nearness
decision criterion used by the mobile communication system and
the nodes, and the MAP selection policy. If, besides the delay
20 value and the number of hops, for example, inter-node information,
such as the cost, link capacity and propagation path information
in packet transmission between nodes, and own-node information,
o such as the processing capability of the node, traffic volume
g ,) in the node, the number of nodes using the ﬁode, transmission
25 power of the node and reliability of the node, such as whether
a mirror configuration is adopted, are used as parameters for
the remoteness/nearness decision criterion, then the MAP notice

packet includes the inter-node information and the own-node
information, and the neighbor MAP table stores the inter-node

30 information and the own-node information.

If besides the processing capability, inter-node
information, such as the cost, link capacity and proi:»agation path
information in packet transmission between nodes, and own-node
information, such as the traffic volume in the node, the number

35 of nodes using the node, transmission power and reliability, are
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addresses of service nodes, the node search nmethod conprising: transmtting
a node search packet for searching for the service node fromthe nobile
node to an address stored in the node storage unit of the nobile node,
returning a node notice packet fromat |east one of a search packet
reception node, which has received the node search packet, agdy\gril 2006

peri pheral node other than the search packet reception node, to the nobile
node in response to the node search packet, detecting the service node on

a basis of a reisedned pafemeots GRpaskelabysdha-1mhi beirede, i8ad Updatipng
t he node storagg ynit of the nohile node on a basis of a detected service

node by the m)b|°Itécﬁc?c§’€s{e§.mﬁlh’gﬁislt@eﬂmrcﬁﬁﬁﬁiiﬁfﬁwaéiﬁﬁééd@@r%éWet
configured to shdoemaddorssesd afhe %@HYhEET NOLE S 4V1QV kdbP8s ar WObidddDnode
managemnent serghgg{%g ;Qe np i.l e node; .a search packet creation unit
configured to éreare i AddHd Jdig OHPpEeRe I PRt Chnsmitted to an address

stored in the node ¥tarsagdsonpbssiblornter theSeaiddbdOMAPhEasEE Vd1Ga-drode;

a communi cati o Lt.conflqur tQ communj cate, transmt _the node search
packet creat edgégpé}g:@&ge%ér g%mg%c I?gt el %r?nﬁ.?ﬁir"ta%laﬁda?%c’éﬁ%‘é‘%e
notice packet Asfermetdidn amdatthleedBDP wmet ofltRrseahehrpastaie J5erRpINRE s
node, whi ch hageEeceby et (s, Jpogs eanshipackely, pd abertpheral, node.

ot her than the searc packet recepti on
node search phekited.aagevedingrtaimht sionfdtgumed A cmdieedibnt igedaro/seersode

87 26 Apriig 2098 9Rnd RdsH, t i.ce -packet receive he |
conmuni cation unit; and . ghgﬁ%dgﬁém%%?iﬁgéﬂ¥ﬁﬁﬁ%%ﬁIF3:§68§¥88t§%1%5§é1n
storage unit bR afiRedi angf sefendecenhatineads . detitbérd IByprt beatplect i on

I o ey o ST LS it L GONLCS, o, FRLR L2
concer ni ng t hevd&ldis i dbgglpday value or the number of hops may be stored without
setting the maximum number of node entries. It is desirable that
15 the criterion according to which the neighbor MAP table stores
information is set on the basis of the MAP selection policy. By
previously registering MAPs satisfying the MAP selection policy
in the neighbor MAP table, a node to be used can be selected
efficiently.

20
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detected by the detection unit, the data being transmtted to a detected
servi ce node, wherein the data storage unit stores the node information,

t he conmunication unit transmts the data created by the data creation
unit, and receives response data returned in response to the data by the
detected service node, and the update unit updates the node 6ARUL006it oN
a basis of a returned response data, 4. The nobile node of claim 2,

wher ei n node WHRAGTISRLAIMEIbISc:er ni ng t he service node is included in the
node notice packet, the node storage unit stores the node information, and
the update unit updates the node storage unit on a basis of a returned
node noti cel pakketde eamgh mstilcal fode seprehanm Soorasemhigeinpdeie node

storage unptosi®ies 4 heEddresagsaginbhe S&FVi&e t@@eﬁoﬁﬂﬂetzgf‘cllé‘,oq_%d f
Il e node o

i nf ormati on rdin redetermned criterion.. 6. .The

clarm a1 e o narr e E S T T Rt ity TR £ B bt (a8t i ne

i nt er - node PeYFBHratat ithe pebwéennotie, nobilt eMmaode ardvibhe pedépherdltirode
accor di N9 ML Triee ) TRLLAR BebWegD Lhe: Mobikeyae NG e sear ch

packet rece% | on node_and inter-node information between the search packet
reception node Hidt RE HerYifePaReRodd e BRY] /AN BPLERR GRedRe 18dPEce
packet, wherein tthengpdatényna tnafelakaeschhea tiogle ftrosagechihd r anhkasi s 88
26 April 2006 ofe bgel BEGH-DOMGJNA FBALOR, BG! WBANLLOC, (0PI § e and
the peri phe:ﬁal node det er m mimat i on unit. 7. e nobile
node of cl &1%1%, ¥ e PPdénBEi §PRgReaiteIaedgon criterion hol ding unit
configured to holrétarnsmbeat hote crivtefé gadiyt Yl@ChitNgedssebyicezngde to
be used,; ' | figured. i ccess._t node.storage unit
and sel ect as%%e&she %/@gée{ 20 %Q#%Oﬁgl%ggé IS ga%§§icngFQ?cﬁ1§n a5 &eeron
criterion W@%Stn BRE 3eperirbRretineds ontimwt divp e search packet

reception node, to themobile node in response to the node search
" packet,

detecting the service node on a basis of a returned node
notice packet by the mobile node, and

updating the node storage unit of the mobile pode on a
basis of a detected service node by the mobile node.

2. A mebile node comprising:
a2 node storage unit configured to store addresses of

service nedes providing a mebility management service to the
mobile node;

a search packet creation unit configured to create a node
search packet to be transmitted to an address stored in the node
storage unit, in order to search for the service node:

a communication unit configured to communicate, transmit
the node search packet created by the search packet creation
unit, and receive a node notice packet returned from at least
one of a search packet reception node, which has received the
node search packet, and a peripheral node othexr than the search
packet receptlon node in response to a transmitted node search
packet;

a detectlon unit configured to detect the service node
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8. A nobil e conmunication system conprising: a nobile node configured to
search for a service node providing a nobility managenent service to the
nobil e node by transmtting a node search packet in order to search for
the service node; a search packet reception node configured to receive the
node search packet transmtted fromthe nobile node; and a peagigherzoenode
ot her than the search packet reception node, wherein the nobile node
conpri ses 0 or n 0 re to LOf service
noglne)s a seogr%c q’ X Setoafg‘r%‘e%t :nOI’I%U%I %tggongagg?gd %Eee%?éej%fbyg&node search
packet to beﬂmnwnkﬂﬁﬂﬁﬂedUmetanaaddress stored in the node storage unit; a

communi cat | on uniah 69akt84kad &oneoaTEY :E@tlﬁadatﬁeaﬁﬁé”'riodet Qeom@leus;ea(rj ch
packet create acket creation ece node
noti ce packdt ? r%%ﬁ% d§%$ 3? f%%é%"ﬁ’ﬁgtS?tF# eng%'E recéptlon

node and the peripheral node in response to a transmtted node search

packet; a detefid Qi d ﬁHHH'dB“H%&ﬂ%OszEQQEhEPecéﬁﬁ¥i§§m§0de 89 26 Apri
2006 on a basis of the node hotice, packe rece ni cati on

unit: and an upd&t 82&Ai EreBRt PHurRHT ¢ ©° 5é€t§t8P @gggﬁlt on a
basis of trhmuamhuqaaimgdeodetenfedmbyiehecehﬁemnﬂny1unm tser9ike Acdenput er
program pr%%‘t%tcte%rbﬁja&&sé '&t%a@%“&ﬁ&t A dINGH0B: 1 A A DG d glog§ort he

t
conput er program pr 6duct . @ first conputer program code
causi ng thé &efseted SF6VéF8r€°§Gdre§§€%i%f servi ce nodes providing a
mobi ity nanagemﬁltdSEéVhﬁ@r&@etﬁﬁhfﬁﬂMdﬁthﬂHh nddeecalidraadpouh er program

code for causing.jbe. campuler. . Lo preale adade sealoh packelytQ e

transmtted to a’s ore ress, 1 n or osearc | cCe node
a third cofdgecrgpsgpranitdtie fod eeeeiwge trReAsudeta returned in

response to the data by the detected service node, and
the update unit updates the node storage unlit on a bagis

¢f a returned response data.

4. The moblle node of claim 2, wherein

node infermation concerning the service node is included
in the node notice packet,

the node storage unit stores the node information, and

the update unlt updates the node storage unit on a basis
of a returned node notice packet.

5. The mobile node of claim 3 or 4, wherein the node storage

unit stores the addresses of the service nodes and the node
information according tc a predetermined criterion.

6. The mobile node of claim 4, further comprising:

a determination unit configured to determine inter—ncde
information between the mobile node and the peripheral node

according to inter-node information between the mobile node and

the search packet reception node and inter-node information
between the search packet reception node and the peripheral node
cn a basis of the node notice packet, wherein

the update unit updates the node storage unit on a basis
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to communi cate, transnmt the node search packet created, and receive a
node notice packet returned fromat |east one of a search packet reception
node, which has received the node search packet, and a peripheral node
other than the search packet reception node in response to a transmtted
node search packet; a fourth conputer program code for cau5|qgigpﬁ|gmnputer
to detect the service node on a basis of the node notice packet " received,

and a f|fthoﬁoumaameanﬁlaamxcﬁsiﬁnéﬁrorp%lé%h@%gtbﬁ%gwmliteﬁodL.OchP%te the

| detected service no
addr esses ngéﬁpfg%a node determined by the determination unit,

7. The mobile node of claim 2, further comprising:
a selection criterion holding unit configured to hold a
selection criterion for selecting a service node to be used;

and

a selection unit configured to access the node s8torage
unit and select the service node to be used, on a basis of the
selection criterion held in the selection criterion holding
unlit.

8. A mobile communication system comprising:

a mobile node configured to search for a service node
providing a mobility management service to the mobile node by
transmitting a node search packet in order to search for the

service node;

a search packet reception node confiqured to receive the
node search packet transmitted from the mobile node; and

a peripheral node other than the searech packeti reception
ncde, ‘

wherein

the mobile node comprises:

a node storage unit configured +to store addresses of
service nodes;

& search packet creation unit configured to create a node
search packet to be transmitted to an address stored in the node
Storage unit:

a2 communication unit configured to communicate, transmit
the node search packet created by the search packet creation
unit, and receive & node notice packet returned from at least
one of the search packet reception node and the peripheral node
in response to a transmitted node search packet;

a detectlion unit configured to detec* the service node
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on a basis of the node notice packet received by the
communication unit; and

an update unit configured to update the node storage unit
on a basis of the service node detected by the detection unit,

2. A computer program product for causing a computer to function
as a mobile node, the computer program product comprising:

a first computer program code for causing the computer
to store addresses of service nodes_providing a mobility
management service to the mobile node:

a8 second computer program code for causing the computer
to create a node search packet to be transmitted to a stored
address, in order to search for the service node;

a third computer program code for causing the computer

to communicate, transmit the node search packet created, and

receive a node notice packet returned from at least one of a
Seaxrch packet reception node, which has receivead the node search
packet, and a peripheral node other than the search packet
reception nede in response to a transmitted node seaxrch packet;

a fourth computer program code for causing the computer
to detect the service node on a basis of the node notice packet
recelved; and

a fifth computer program code for cauglng the computer
to update the addresses on a basis of a detected service node.
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