; rstuvwxye3elL4v6, TV Node Searoh Method, Node, Mobile Comuni cation System
and Conputer Program Product CROSS RE ATED APPLI CATIONS 5 Thi s
pplication is based upon and cl ai ns t@@mmw priority fromthe prior
apanese Patent Application No. P20022 on July 1Z. 2002; the
ntire contents of which are incorporated ¥ n by reference. 10
ACKGROUND OF THE | NVENTION Field of the Invention The present invention

rel ates to NPdmdiearah dethodhododes MobalapPREURLGRTHLPR SYHFAR. ARM and a

conput er program product. 2gddputiePpiregrah PPsaketated Art 15 As a
conventional nethod whereby a particular nods searches a group forned of a

plurality of nodes for the nearest |ocated node, there is a nethod

utilizing an anycastcRE§§CREFERENCE TO RELATED APPLICATIONS
(http://ww.ietf.or g/rfc/rfa2373 t Xt ?2nunber ~2373) .. The anycast address is

an add®ess t hat THRiReAPPH Gakion s hosed upen and Rlaims dhe bepgddd Réde

from anongraophiiyakeby ehe NPEEST DEEHRS Pt A liE'&QJ.%EWNBSt address
has been introduced in Internet Protocol version (I'Pv6). On the other

hand, in PREORIROATES . Hidiesten July)lfheRBRk therntize cénr?ﬂﬂﬂ'-lslct%/whéﬁhgerrent
nods, whi Qgee&},@ggﬁogggggeﬁrmig%for@@uté},dyl iver a packet to a nobile

node even 1f the nbdbile node noves . The nobility managenent node conducts
for exanple, transfer and buffering of a packet directed to a ‘\m\\m

Theref@re, the nobile nodegi@rERotnd 2 1HE fIRyeRTTON | ity nman
that exists in the neighborhood. Accordingly, 30 in an access Toutg#sdo

whi ch t helnpBipddnefcthe ERyereteR a nobility managenent node in the

nei ghbor hood of 1489, 368ALSLAVEHEfor $o DAEYE 265 No8E searEHdaod  HEaEDDI | €
node causes the access router connected thereto to notify the preset

mobi |1ty ASRABERE ROTMMLCATIPT SVELER a2REi & ARAIPYIGF: PrOgERmDFRdnes - | s

conduct ed235paBbkRPptidkVes otlle qgﬂﬂ@rﬂq_t drafts/draft-ietf-nobileip-hm 1
t pv6:08.txt). However, the nethod of searchi ng for a_nei ghbor node by

usi ngt? he anycadPf aRRAvaRtipnal Hétpefilmrﬂj’i’p@ EFEH‘EulsFrﬂﬁdﬁ ﬁéaﬁﬂyeﬁst

address hasgbeep foihéedued pluzBiftyl bf GRdU9d M h@dnaarBsheiyBakegusi ng
ZPv4. Furthernore, it is necessary to conduct a settin for adding an

entry of PRE2anyBare L& é%%u!‘dit‘-h"e“r’tﬁﬁqgngmt aoyeagt éaéF?EFouter in a

network f @hteph szhww istelasid ackd or il 3 18R itk tiPhtmbey e 23t 33Jdrgss .
Furthernore, Int g anycast address, the criterion for a_decision as to

whet her t ABYBRSEARALTrasB Hik Al AdNS888 that predidic PRSSIDIS tRE9LREE ng

pr ot opwl aﬂamﬁiJW1&£@téwhwélfroﬁth@ﬁ@ B L INYOEE nbaeklanpasebssear ch
for a nei hbor node the basis of its wrl?demsmn criterion
e, R

Furt her no ge Rode he gnyragkqpadress q &b 1P tFOANSG I 4t Bnﬁeﬁ?%’&p
cannot depeetoaonodersroﬁl'e grmup).that is |ocated nearest 15 the node

itself except t ode [tsel f r i n_the anyca ddress,. in the
case Were the a‘éaab% SHeh?:'éﬂno{n Eg'eng’eﬁét"d‘?t q%qészk??sﬁ?:ﬁ WORK £ or
reasons otheeeuisty nwbjatmtmmmm@mmoghbownmodeefhebtba:kmagme:pt ace of
t he rest ot _be detect rds a_,nejpghbor

cann besae?gcggdgﬁ e dt cﬁ?ﬁj‘?% #’&Q'te 88 Fnegéﬂeigat]gg m@l"nf

ot her handodermctm .neu‘hednoblmmcmaaagadnehe nmliaeecme'ss afoxceemmpleouter to
notify a Aent. n d

e hmgeranEEnf RS SR8 e TG KE T metk et audRcBEaTBE R MBP ke {ettause

t he accesTheneferei othmtmdblle node needs to search for a moblility

management node that exists in the neighborhood. Accordingly,

30 1nanaccessroutertowhichthemobilenode isconnected, amobility
management node in the neighborhood of the access router is
previouslyset. Further, themobllenode causes the access router
connected thereto to notify the preset mobility management node,
and detects a neighbor node. Such a method 1s conducted

35 (http://www.letf.org/internet-drafts/draft-ietf-mobileip-hmi
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Z5 the nei ghbor nobility managenent node. Therefore, the nethod has the
followng problens. A fixed relation is fornmed between the access router
and the nobility managenent node by the setting. In the ease where there
has been a change of situation, such as addition) deletion ox a failure, of
a nobility managenment node, 30 it is necessary to alter the fitted relation
I'n order to nake it possible to suitably detect a nei ghbor node. In other
words, it peslrasadry to alter the setting in all neighbor access routers

. 1In addition, if there is an access router for which anobility managenent
node has not bediP%eder, ithenmathegdi P seakchinmdaed 9ighbogengdecby

router Car\i‘ﬁn@%h@%ns?ci@@hhﬂ&!s%%ﬁ%@oﬂ%n@proﬁ!@ﬂs n die AR Where

a | arge nunber of | e nodes are connected to an access router, a nmpbhile

node can o%‘?’é%’c“orﬂ%?rﬁ?é bae Resr introruratdBnEPKbdett R pe ugad

mobi | i tey nﬁﬂ%ﬁ%%ﬂksﬂﬂﬂﬂxg SPYanNgemiLehe b | it%b"ﬁ@ébbﬁ&r?%%éndhé?
nobi | e node cannot detect other nobility nmanagenent nodes. BRI EF SUMVARY

OF THE |N\EH?FE$<PM°@0?%’:“%PW%W%§&H@ an¥cAft 8Adress Sogihm FaBtangode

search netgeshe W%ve&ﬁ%'u't%rc QHMAI f@twOPKk St WML A 12 160ABHESRAL o
program product whereby a service nods for providing a service to a nobile

node and tYRLI4AANG ShsodeYeafRtsBdrERsy or RURS T@a ABJER® ARYRAMPhSI y and

easi |y accqgadddis tQh&r@rﬁéﬁwta&csaeo&sa@ﬂeaﬁwﬁheﬁnémdm@aﬁatdhae to
a_node_search nethqd for searching for _a service

t he prese i nvent i
node for r‘%‘ eRA BPﬁas 3 ghortAerends yprpt H@utFHQaP?ﬂ)tlﬂq%l geaRtAdsati on
systemi ncfwllm AckRWOiRl. | tThéfeSefe/) Q.Qzanﬂdds ftfelhcdmivd aeaeds, £e2Ch of

t he service nod and the nobjl e no v stora nit aonfi gured
to store a%lcﬂ%’sqi‘}f Tof? Qpcéi‘ﬁoaﬁgg gi,@%eo éfwm%a gS\%PPses
transnmitting a wuttheemot ,Macties ahpcasbadaressi ahdad 1t 9€16BeYbAG§INGS
froma nods, which searchgs fO{: t he sirw ce nodeaflhereqzjilter ferred to as

search noddd EFORR GRRNYSSLEEE ARTIP LRFHAGROR SPALdAl0Te tAd pRRTERS, ch
node, lset uthe nMpaR r:.ct@emobmeppaehetnéa@ruﬁelﬂasrueﬂneﬂﬁmﬁesemiﬂee node

whi ch h d d h f d

soar ch padkbleast addiaeaodn" Fhe dnRe ire TS MaikFasts apder Rapat "o8ar ch

pac ke':1 r egﬂmd por sone Mdamorsf sweh aefﬁurrmhstmaasf pebuplneyazlr moctiﬁti-aeb t he
node i on det ec e_service

rearoh MO sl shSPEORSe dd A" B UL LB Py EAEELL IR BsRE0E LS

updati ng tiwe detectdd. stIman',hetmwo::M tahpatghb el nuddccannat kmsdetedtad

det ectz%d f{%&lfﬁt eq.'% t@ﬁe ggtﬁggggg md@%él'r@%soegl pheral node is a service

node ot her Ssear ch packel receptl Therefore, all service
nodes ot her tha@n theseoithelr hanéiet incthptmethathda iwhdiohd admbhilbencddi | e

causes an access router to notify a neighbor mobility management
node, the neighbor moblility management node 1s previously set

in the ac¢ess 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 the moblility 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 nods,

30 it is necessary to alter the £ixed relation in order to make it
possible to sultably detect a neighbor mode. In other words,

it isnecessarytoalter thesettinginall neighbor access routers.
Inaddition, if there 1s anaccess router forwhichamobllity
management node has not been set, then a mobile node connected

35 to the acocess router cannot detect a mobility management node.
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35 conmmuni cation system can becone peripheral nodes. According to 3 such
a node search nethod, the search node, which wants to search for a service
node, oan autorionously search for a service node 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 nod (VA

packet. | ThEYefapie Ehed uinl £ 2q BgUT Ao e HEBLToaloddiPerUEniURn

i ncl uded | ho GincacRRRY eoeemmmﬂemngglstc@m deﬂpfmoaélmmmet Mmebidd&wych
node can I geghYeméntGad 0! 18- RAGKS! dHLITRY hahBGeRbhtahban 25 1 he
time of transnission of the node seafc packe Therefore . e search
node can deergesteder Eved ASEPNIASEAONCRECU e the Mabide Zodehgannphe. The
sear ch Smd&et@éi@t@&éﬁ“?ndiﬁ‘ﬁt? phAdBen8ht Qoadde basis of the detected
service 15 node. Therefore e search node can dynam cal ly hol d nodes,

whi ch neets the situation at that tinme. A node according to the present
invention conprises a NOJEREEP'SHMAHY lorC e GnyRfTEeNSt ore addresses of
servi ce nodes, a search packet creation unit configured to create a node
search 20 packetAR Shieat 9fsthet pEesentninvRReken sk tad pmevildle Aonedet or age
unit. in Oh@kok RetRBACACLE, HEbELE KofulRt1on SYBTLR), GiHd @R oH gg&
configured to conmunicate, transmt the node searc packet creat

sear ciQacREPIENB AT mFherehy A reamiire 2oAedEoR RTVEL B & BPé'M!mﬁed

fromat |egsts aivdidb hH8e S Qﬁepasisﬂe %&deee%t b@&réﬁdfo:.a"c‘ixet Esrgiehpher al
node in response to a transmtted node search pac et a detection unit

confi gur ediPde RHEANOMAUS 1¥e ApAcBaRLLE BRCArHHRY st rthen € 1FGumSKaRree - packet

recei ved by the xqgadisealrc8mdPhbd A8EoAM AP IS THE presaRfti qubsﬁtienur)date
t he node storagre nit on ,a basis of the service node detected by t

detection ¥Hid. FRRTTS MSLhRE fiBHcT8RTENNG kR SaRVASe Bﬁ'det ﬁ@rsearch

packet15Cr egibeLdinyg la 6ERLEE o aoﬂebisarxfdwag.hea rdbihe toaRaHLbhedoh0 an
address stored IEBEEE node stor uni.t. The comrmuni cation unit transm,ta

the node s3%FEeM Efliﬁﬁcf?]e‘t‘,@ EYafmiﬁ&t’f'%%e%?ﬁnﬂmd?wﬁégﬁﬁnse to

t he node smlcbfﬂﬂﬂ%rvia'&ﬁodﬁhemd fhe hobi. Le ndiﬂﬁ&(rﬁnéhfhé@é ¥kepagaede on
t he basis of,the de no, |ces$ac ket Qﬁéee];%é t he node can_aut ongnously

search for8he A REendgdre iSRFVL G 89488 ThepReRet from
t he searchs@m&etmdiﬂm&t)tdomprn@de ﬁrahbﬁiﬁ'ein@mrr&ide we@son-patRet, £bhe node

h f [ k .
Ther of e, SORSHIE 2z, tdcr oy Tt dadE3rdmCe Aofec WaR deasRernEoRoni | o

conmmuni cat then sersticra dadeaddereaﬂterheeﬂmaatb rﬁ:@e&o&h noda)nobl 8R

ket t t f.th d
Egcsgarch pa%gqese ere g‘?’elﬂﬁ%hggﬁ #%M %?F\S?isakggngag \e\hlnghe
neats the xéturning amnodeanotise. thleeupﬂmma amllteaqmmes ofha semeiséor age

t t h d
gglnamotr:]al Ih‘3?/‘:'cﬁéjl sieg;hv?‘?g %ggg&{,g& Eff llr‘r‘?a% i s SI tua ghggegﬁggrfi (r:rgn 15
A nobi2Se ceefrrrattiooas sparem mwthmg!epmibneupﬂe)sennd; m\s&Tviicre nodPri ses
th f t
node. sear P FAAR, LY dtarch DESKEE Tevept IBn°REMS ThotUIR el LEPREEM 110 @
packet reckptaPariehersdi ngdedd teo tb%esqu]@qmensé‘aﬁvnnpacket the
transm t{ ofbdd WBatQH BRcRER! Cetieing b LAZABE! ROEL Un P HAs1ANGEAN the

search node conprises™a node storage unit configured to store addresses of
servi ce nosRurnedpgdern ki packeattythans saxeinmoger: cand wpdasdng theode

sear chopacksde it dddd HRIW Bkedhaos réﬂq{@tfé orf & $dsitB b?eanaéfeééﬁa age

unit, a conmuni cation unit_ configure conmruni cate, transmt the node
sear ch packeTvigenode by the seareh %@ket creation unit, and receive a

node notice paclgfle ?ﬁi‘ﬁﬁ@f’ai hedkds E%Wneﬁetdﬁe&e@ﬁﬁﬂ RRCYELrcn

recepti on node and eri pheral node 1 n response to a transmtted node
search padi@dket JQFSEFF-BH WQ cTherglped. 13l b sesvicerodes witbernb@n on a

basi s 30 ofnd %Mﬁp&%&b‘&%@é&b@ioﬁ%@dé’%@ﬁé&&eﬁomnh%lh.ﬂ” uni t, and

an update unit configured to update the node storage unit on a basis of t he
servi 8@ nRRMHYHNICAEPHIYEhem fanckesoRe petipheral nodes. According to
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A conput er program product according to the present invention is a conputer
program product for causing a conmputer 35 to function 8s a node. The
donput er program product Conprises 5 a first conputer program code for
causing the conputer to store addresses of service nodes, a second conputer
program code for pausing 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 thawhcaoﬂa&s%reﬁrc%m&&d%n%% hedal df&gggh% tP aearch

communi cate, transmt the node search packet create recei ve a nods
notice packe¥ & SEIVHGE® NPaR aPan aitonsmeusly Nearchr thr padleavicec aptison

node and_19¢ PRIMAOiEIng WG weapaRSEalPed. | Yiniher caadEna €R0AY

packet, a fourth conputéer program co
detect the® Q4R eeaﬁsae%ﬁkatbaréw%seﬂrf:henm@%rpggipao«etoqeeuemea) and

a fi11ls COpmkEE SURORD §O8Ech Yadllto HRGeblie ofOBNS S WhaBURIRLAG,

addresses on a basis of a detect'ed service node.

THE SEVERAICGS ERsresPIree fravhadods gearch spae?keﬁtagr Eﬁrshgw. ridheasearch

confi gur athodle ard qERAIIE aCOIPVNEE & f
enbodi nent of thae dr esent a| nventi on; ddlg] O?N%hlﬁgrbgﬁﬁf’ &irtg‘.éagfgr% giﬁg\%\fﬁg a

conf i gur atRRFKeS - aTREPeSoraccEhe SRATN d‘qqer Sancppgdivedeteet  pher esent

i nventi on; s&ﬂoe? nddes? ﬁ'ﬂcaqaam &homa%@bm\ ey aﬁ;ti%li’xl Syatdma second
table_in a MAP(k accor i rst_ enbodi nent o reSent 1 nvention;

Fig. 4% s a Dl ghe\ﬁﬁﬁﬁc&W?%F&FP%“GGW@W'Q%G%E@QRGFng to a

first eanmramneeftstme BLLE8RYLohWMEBhe Himd bY- tﬁﬂaﬁni%éilo@ﬁ&f@h%hﬁ&hag a
nei ghbor MAP table and a second table in a MN(a) according to a first

enbodi nentSATHhPAGHKEE Nt TROTRFRT & the; geaxch noderagrdetetod fervleear ch
for a MAP papglleiadn-felY satRé oL cdd¥l it a@r ¢hAe toma. f"Ifh%t seElesl ABab of
t he present ven I s a, diagram show n P search packet
accor di ng "l %‘b "é’r#;ogm’é?ﬂeb‘?‘ ifipe phedamis ﬂgéﬁﬁlwe‘ﬂij’ssewiﬁﬂd 8H
are dilggr afmshownaae&oMAP tRbi geafaﬂu%?de Pard FyHimiaad1ydhBlddat Rodek i I St
embodi ment  of i Medls"tHY s12UEAES 4t Otnat time.
A node according to the present invention comprises a
node storage unit configured to atore 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
oreated by the search packet creation unit, and receive a node
notice packet returned from at least one of the search packet
25 receptionnode and the peripheral node inresponse toatransmitted
node search packet, a detection unit configured to detect the
gervice node on a basis of the node notlice 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 by the detection unit.
According to the node of the present invention, the search
packet oreationunit creates anode searchpacket 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
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r Figs 9A and 9H are di agrans showi ng MAP noti ce packets according to a
first enbodi mnent of the present invention; Fig. 10 ire a diagram show ng a
nei ghbor MAP table and a second table of a MAP(k) when receiving a MAP
notice packet from5 aMAP ( i) , according to a first enbodi nent of the
present invention; Fig. 11 is a diagram showi ng a nei ghbor MAP table and a
second table of a MAP(k) when receiving a MAP notice packet froma MAP (
) . accor dgagebesaciid ra%&v%% t € 12 is a
di agram show ng a nei Olg’éé%gns?frlgt [ oniyl(é%rfe%%é’s%t pé%gg{: e&’gﬂﬁﬁ ng to
a first en’é'B&FﬁﬁﬁFemft %Oéﬁﬁamutqmnum ssagchf@rlﬂzeasdmguarnc&i&w ng a
nei ghbor MiRalddé cARIréce£6QWinbak! ordin fp fret
n I?Ot?.ti__@ %Ez‘: fram ?1% ear qﬂ(&%

enbodi nent of the gresent i nventi on:

nei ghbor MABCPRELSR, BPES OB i Hexiphenal [Mdbet &uﬂi@ng:ha) rmde rezin
embodi PNt aatebheriis @RV deEES | t1iE Bﬁ/ﬂ%? c?f thed Chéfic I; 1%(;6_”8%: o

communi cat jon_systemat the time when a
to a first TBOTRHBER; fdift Nefetpan [ﬁﬂ@éé-mdﬁheehtﬂmida godes imch:cth(ag.lmm

showi ng hotha MW¥F{Dd SeiItmtion 3ySRER. nei ghboring MAP, according to a
first enbodi ment_of the present invéntion: Fig. 17 is a diagram show ng the

state after a refft A9HEIRR 25hecgadet crasuededye aa We, rio tdseo paicke t1,0 a
first embodhipnnedts ke MAGYAIY oW RHeOPind ot t%@né%:?&r?gfameggg Hile

nobi | om*rum cati on system of ter arrangenent
to a fi% st 5eRbECRtCKetsr Therefesenthemede con dstedy ghelear\siscanddagram

showi ng a wieten heeds ehd/M taandest &€ tth\&tat%b aGﬁfH ﬂgﬁg t& % hgixtes
enmbodi nent oftné% g esent invention; ram show

nei ghbor éﬂﬂ“ﬁe upidnan  the @a(;g.sao Feéeébﬂﬂllﬂﬂgf\{:h:aanbdest
enbodi rrentwmrémw etamtnddlaveahl epnaﬁﬁcﬂﬂy Kd1d %&vqc%gg%@eﬁho%ﬁlgn

nei ghbor NAP tab%‘e ti econd table 1n a acccording to Second
enbodi ment ?ﬁ on ﬂt th&t time.
15 A mobile communication system according to the present

invention comprises the search node configured to search for the
service node by transmitting a node search packet in order to
search for the service node, the search packet reception node
configured 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 addresszes 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 searchpacket created by the search
pPacket creation unlt, 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 causaing a computer
35 to function as a node. The computer program product comprises
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i nvention; Fig. 22 is a diagramshowi ng a search for a MAP conducted by
anot her MAP, according to a second enbodi nent of the present 5 invention;
Fig. 23 is a diagram showi ng a MAP search packet according to a second
enbodi nent of the present invention; Figs. 24A and 24H are di agrans show ng
encapsul ated MAP notice Rackets according to a second enbodi nent of the
present 10 invention: Fig. 25 is a diagramshow ng a MAP notice packet

t itted ' ' [ t
[ransm {1 o 81t ot MRl or AR ohR o SROATAGTERY Bl il LHCa PR
second t akdddresseaVbB( a¢rvhea nadss viangeaoMAFconputer Faroigsan codeal dAP(i ),
di d ' t, Q0L FLg. 27 |
i agr am SHHgE BRoGRBREEETES Speltd £ pddbth velllpr O 08 ] 7 0
a second etrudimiditedoto aratqreskaddress | inordesito Fegrelkgorsthe gpnytaen
howi ' d
cnbodi BentT oo B ik SN ebGeamodnd Yootbaap g AP BupliBR ko |
conf i gur at¢ammwiicatelPtoznsmit ietnede search pocket crieatede sand reaotvei on;
4 25 Fi ) | ; \ i : it
fo a vari o s, hofBeopAckRoraEhEREN Pibal £ Naghll SePBetnd flafphor ol N0
| NVENTI ON padkett récsptiopnndds@mdihe pegipharait nofe dn mespoasectal &
Conf i iy ' : . : ‘ . ; :
svot e usc bl bB ok BRRELE B b ey 8 Sl SRS IYC L BRSTUBRCELART, |
| Pv6 )10. Tipr igeuBingsthecoomputendd detegtabbiengerpite madeyen IheashsP is a
bility 3 | ) d
5 & hom e ot IEB ek recIveR, il e pECH TonkhARY R kpSFal Mo\
vi a nodes ecdd Eorhonsusing the gempater ito updatedhe addrpagegmn gobasisy

anchor poidd J hfadfbd seeltbbelod®, as MAP). As shown in Fig . 1, the

nobi | e conmuni cati on system conpr~,se a 5 a plurality of nodes, such as
MAP(a) la to MAP(n) 1n) M\(a) 2a, and MN\(b) 2b. A plurality of nodes MAP(a)

la to1WAP(N) BRIEPIHRECHYEMDLN dF\iHE SEVERAL! 0IRWE OF NrHE RIGANGST asp a

MAP | ocated in its own neighborhood (hereafter referred to as nei ghbor MAP)
by searching f &igandt h8r avibagranghouing & oenfiguratimp efna)mebllgcept

10 regi St r@dninihi¥fatiBa Bgﬁeﬁdse@éﬁaﬁw £l MfraAddmdeAihend bherpd(a) 2a
and MN\(b) 2b. Further, the MAP(a) |a toMAP(n) In receive packets

transm t t RF&RARdr FOYORELIRBAr essee of the M\(a) 2a and M(b) 2b) via the HA
and conduct buf fFaig.ng 14 al hodR G YgTadghéwRg (£ bofk151PaPR6K G5 al@ab he

acre of address,. MAP ( a ) la to MAP ( n )
20 according to a first embodiment of ‘the present invention;
Flg. 3 18 a diagram showing a neighbor MAP table and a second
table in a MAP(k) according to a first embodiment of the present
invention;
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 is8 a dlagram showing a search for a MAP conducted
30 by another MAP according to a first embodiment of the presant
invention;
Fig. 7 is a diagram showing a MAP search packet according
to a first embodiment of the present invention:
Figs. 8A and 8B are diagrams showlng a MAP notlce request
35 packet acocording to a first embodiment of the present invention;
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15 In are service nodes for providing a service to MN ( a) 2a and MN ( b )
. This service by MAP ( a) lato MAP ( n) 1n is a nobility nmanagenent .
iThe MN( a) 2a and MN(b) 2b search for MAPs, and grasp nei ghbor MAPa. M\(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 nei ghbor MAP. Furthernore,
theM\(a) 2aandMN(b) 2 beechregi ster the honme address and an address of the

nei ghbor MAP to sed, . e T | | P(a)
"2 To wme(ri) | ELaay S b8 SRRk, gty Wrdal B hbXi8k paCRELY”

t her ef or e, acop2ing Healbefilrsat, enbedimenharrithe pgeseptudatentiand/AP synbol
or a MN synbol faar di,sctin nat i gl r QN eLhkng a
node, such as ail%ﬁf’ &? %b%&%gﬂﬁaerﬁg@%ﬁnfg\'&e} %tot?gggngégagnggbngti on.

I n the nodmedoriditabilecef a MAPEK) when vedaliving coMABrmd hice packedefromel f
(her eafgt er e - ' ' | | ,
Conaor i nt UREELLT BeE8rREndR d1Pn niBushERt bOth Pt ddt AT Elon,
referred to as iftdtgsr ldode andbagramosiiowing & meighboxoMdPi fhbisaandnd there
isi.rifor i C i \ﬁ':t@'{ LSl f e e
itself , sét%éna&sn%ta %g'gpg%cryegg},&g?capa ?Flktggl'{’%#bhﬁgigg%‘zéfé?g%&qvgggune in
t he 35 nodeMAPKZ) nasberddngitocetingt agbedinentef theprenant-invepthen: val ue
9 of the node, dqpel Labidq de. MAbEL &

information, t he!}i i éai %??%ﬁ%ﬁ%ﬁggriﬁ?ng %iigﬂﬁaﬁsafﬁé?g?ﬁgt%ﬁﬂber of
hops &fd trequest nacksdcRecordingntesa cfilxat wabedimentoad 5She nresemt node,
and i nf or np{d&ix fy\cerning the lank 5 capacity and propagation path. There
are various criteria for making a decision as to whether the distance

bet ween nodes i FighodB. iBhar &legramtsRovingthdelonboreMA8 fakdar BRAMAP but
| di T er Sdeti Aol e 58 h WA® (19ChEE0RaERY Y OB rE enicR it bECERe M ©
vari ous deci sion Criteria as to whether the distance between nodes is
short , sup¥essnta qvemtdendel ay val ue in packet transmi ssion between nodes,

a smalhjlser nunberpyQf HQPEs betd YR ERSWINE A QgAY MAB PaGKBtration
transm ssi on between nodes, a larger |ink capacity between nodes a better

:
propagat i cAckrAvlestaemant pagket acrargindptee&ingf eabeddmsnti p§ bhRet he

node, a snghdddnt ridfdntival;une in the nude, a smaller number of nodes using
t he node, ‘and a | ower transn ssion govver of t{_}&node, all of which indicate

a shorter distafdd- 2 ¥bp d4parai pRPELNE 4 PEPLLR commpnicatilan 8YSERRi si on

criterion parhEetons whan ahMo® (9 oMW1y larfenide®, @eRoriddngCtd leeripatr a 20
suitable criterion can bwsed for each node. Furthernore) as to the

deci sié¥n cPMRIARAR L OF Fhf, PEREPDE HINVERELOR%E i s short, various decision
oriteria can be pusfd 1dependi digagya shidtrihguhbWwda MR @F0ls eadeipiead £by &he

nobi | e conmuni cat syste Since there are variqus degi,sion criteria as
to whet her™&%? t‘}%tq(}l d'l?@e%gt'V\EEWESﬁ'é% t2 %ri@a’x‘% Embediment, 8f; %ﬁg ki nds
of i nfornepregentequirivestloq; t he decision as to whether the distance between
nodes is short (hereafter referred to as renotenesslpearnes cision
information). F ge'xg%nﬁse? cﬁr?g[rﬁgt ?%%f%%ég‘?/%%ﬂ'r%égggﬁe%f??&ﬁ Fﬂ?%ﬁgﬁati on,
t her e 2& a tégueket assi@d biyue MAP (Blck aiccording tei arf mttverboddoest, of he
nunber of et wee the cost in packet transm ssion between
nodes, theﬂ?él)kzbecéae\!\&ciqlr&%glgg\?gén nodes, the propagation path information
bet ween nodes) tHa.nd8elpactisagian sbapabgld mpbllhcammunicatdanmeystan
nunber of i node od 1,SS/ r he
el abi 11 (SEER dtaeiieidn ey 82T s J) GBI H,0Eb O AUY enBBaiibnt
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;

Flg. 20 is a diagram showing a neighbor MAP table and a

second table of a MAP(k) according to a firat embodiment of the
present invention;

35 Fig. 21 1s a diagram showling a neighbor MAP table 2nd a
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criterion "a shorter delay value in paoket transm ssion between nodes

i ndi cates a shorter distance" is used as the decision criterion for
ideterm ni ng whet her the di stance between nodes is short. Furthernore, ae
for the renoteness/nearness decision 5 information, the delay value in
packet transm ssion between nodes is used. (Configuration of MAp) MAP ( a )
dato MAP ( n ) in eaoh have a configuration sim-.lar 10 to that of MAP 1
shown in Fig. 2. As.shown in Fig. Z the MAP 1 con&rises an a glication
unit 11, #exgRerdleinaMy aecordEnaiten serordenpyr Ué‘éPtlﬁét%F% ER/PBRBt ocol )
unit 12) aghvidndsaer unit 13, a nobility managenent unit 14, an NVDP

( Nei ghbor MAP Di scovery Protocol) unit 15, a neig bor MAP table 16, s
second 15 tabl e P8+ 42| 1Hi@ CARSE2WPROWENG 4 Foarchnfer 14 MBP1 gondjgted

appl i cati aiy wiiolthb: NAB, WddorELMPRbI £ Adcvnd emnbbalient tdethienprdébent
application unit il ie connected to the TCP/UDP unit 12. The application
uni t 1§5ﬂﬁﬁ¥94¥%ﬁﬂkito the TCP/UDP unit 12, and acquires data fromthe

TCP/ UDP unit 12.F1Be23GR WO 2franishoWa ngod AT Se&06h [pRlcket aBeoF&hHDP
| evel . The TCP/ UDP unit ééls %onnected to the application unit 11 and the

| P | ayer R t& Becong,emp ufft the RERReDLE AEVAIB8Rdader to the data
acqui xed fromt lFagapkidaabh@n24pi dreé | dishni Rowdng eddapkanatdat MAro t he
| P layer unit, 13. The TCP/ UDP ¥nit 12 renoves aET%éUCPé{#e%ger 25 frgm dat a
acqui red MYrkIh@acHets BFogRALNg Lo §n8°§aﬁ§| prRodueRt gt Breden

sui t ahbe afipldrixdiiomn in the application unit 11. The IP layer un~,t 13
conducts control_.,of the IP_lLevel. The IP | r it 13.is connected to the
TCP/ UDP uni t 12,F’t9ne£?r35i? F%ygmaﬁmw %ﬁ%(?“f%, R RAGHAL Wﬂ%ﬁ?aés. Tha
| P | ayer wy ta MARQ )gddscardiRgheadear sécond eamtaidimeantth oftheh@ChreBEnbeader
added thergeto acquired fromthe TCP/UDP unit 12, arid supplies resultant
data to tﬁé’WQ'ﬁi}% {yer unit 18. The IP layer unit 13 renoves ari |P header
fromthe data agug.r@d fisom @hagramkshewing unineighboandMAPuppbilesandsal t ant

dat a the T unit If.0 1 I e i gqlLred a
packel3r orseRid rap et 4, Ahz iR ien S8eRTutRY B dotice SBRATIHLS

reg~. strata MAR{fi)s laaoerdddgess ansecomdirembmdiavdrteos, thiei pressntcal | ed

Bi ndi ng Upﬁe{;e !Piacﬁxket) fromMN to MAP, or a packet directed to a hone
address of™a - Tromthe link layer unit 18, then the IP layer unit 13 5
suppl i es t he padiegt. 2DishediagramnizhomdnggeMBRnotdice gackdutravembttedt he | P
| ayer unit i \eS r ity QRITRN h esponse
to the hontgl}d%épétg )e{n %ggr@gﬁgb ggd?ggs)é)ééﬁe%i stration rteoguggtg, Paﬁf‘gﬁﬁi S

cal | e@Obi nidiveptujmat e ACK packet, from MAP to M\, or a packet directed to a
care of address g 0had i d1aWPahSndRPhg 'd $ARBAILIRY Wi bodduc POl

supplies the pack to the I'rnk l'ayer uni ayer unit 13 has
acqui red dypadotacernding hg asecqndembodimennpirthenpregent drvenytenyni t

18, then the |Pgsayenquist o18164RPhL £Fra drbuiity MVBBn#Alghrb®1oRUsENET MTOT €,

the P 15 layer unit 13 acquires a packet concerning a search for a MAP
fromthe I‘W[% agqarding £0d asygpiaeiont of cthe, PregantY dpventdonp: 18ndag

packehg concer nipl\a/%.a 39°35CH H2boR dMigrih Hrowiy & MoRsAguraki1BaCketaf OF
searching for a P, a MAP notice packet returned in respgnse to a MAP

search padRbtaceenddmen S0 @c VAgdation gt kEhe Rrejant JAYEREARS return of a
MAP notice packet, a nei ghbor MAP registration request packet for
requesting registration_in_another MAP, and_ a_ neighb P registration
acknow edgement packeP“@F&FPeBEFﬁRFEg’é%s‘g' twﬂé ﬂE’I MAP registration
request pagkiedst |Exbgdaniedltlly, the MAP search packet corresponds to a 25
node searc acket in clains.. The MAR notive packet corresponds to a node
not i c@%acKMobildec CammEnicaElon Y HARCe request packt Corresponds to a

node noti cazemsES ICdiFdRiration! afnMobibe Camgiiisathin sy@item)at i on request
packet corresponds to a node registration req{ljest packef.in clains. 30 The
mobi | ity managenetmehite PEW&E@F%°W%W% B ity papagemens gs,

t he nobi | itéahmaélaaﬁgegmw (%WﬁMFb&ESW{) .com_srﬁmimg;mtbébht y
managenent conduc e i e li S . e |
rranagerrentmiﬁﬂjtnq‘iliys %%’i’é&f‘gduf’ai?ﬁe??'ﬁﬁt a;g\” g&&ge is a %‘gﬁﬂ*tx gal ly,

t he mafi | ikdnagement scheme for transferring a packet transmitted toward
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35 managenent unit 14 conducts creation and processing of packets ~z
required for the nobility managenent. For exanple, the nobility managenent
:unit 14 acquires a hone address and a care of address of a MN fromthe

bi ndi ng update packet directed froma MNto a MAP acquitd fromthe ZP | ayer
unit 13. The nobility managenment 5 unit 14 conducts binding control for
-controlling the acquired hone address and pare of address of the MNin

association wth ch oth ty 4. cregt a
bi ndi ng upRWNALIFLER:P fPoﬂ?giﬁFA?%e ”1@% i resp %g%egi t? 58 ﬁﬁ&l ng
updat e paok@tt,heam wlpplodes ohlledtliumd Rgeafel{herestidr nefea.mtd. itonas10 t he

packet o kT A7 gop e spBBRe, fpful RN 2o ¥ertBicke bl HEP 7, ©

encapsul ates a panéhmvrdimﬂ;ged,tﬂz&mmmmmm:mmamnr&sqal red

hone adr Loty begiodeR. BsRCRR R (ol aof REOBRR TP LR 0 0 T

13. The N\ARY MN (b )13bc okl pdiuxraddityr of moda s MAPdar)chafte !@FMN:) 1nzRovmher

por 1 of med By R e (o T AR RF T3S eREncAGE ALk NEARHLAR 86 T T

13, the nebwhms1duirhobie (héreaftendreferset dal asbiedghporsMaRIf byal | y,

concer ni ngPeNECTEY ERY BRoSnBRTRRES, " BB &) PRL Y B @028 Bhost, o

MAP ndid cereglsetat P aﬁotthaehpmqueédrpaskmd gazieyofoaddrBssefrom &heon

noqui red 1SR AR MR, VFut A ERpaAR (85 TR FASTH] Un SacBICED)
i ncl uded | packete fxanentittetheoMRDR bome dddvessaeofa taPMidalcRapasvlet ( a
MAP noti Cf}gﬁ?ﬁt%b) ia{'\i’eﬁgt aﬁ%&% ﬁ?ﬁ:tpﬁﬁ brin Jle'tgﬁbgﬁc%@ and

regi strat quest “pac a nel ghbor D Tegi strat
acknow edgtramsfadofddiecpadkets toddiegareofmddnasa. MAP a hprLaBABAY) t he

secon abiﬁa}%ﬁ&cw&éﬁowﬁw Hggcb'grb%@rtdﬁﬂa)@airfhﬂﬁl?ﬁﬁ wor ds,

the N uni t nctions as searc creation unit configured to
create a nbhibs serviieephykKMAF (ahlydid MAPAd ket 18 e mobdd Lty magaaemgited to

create a node n%ﬂ&ﬁqp@fhstanmwyﬁstsm@ﬁoﬁmﬁae%wwm hetgfbbgur ed

to create a node notice request gac ket , request acket creatlon uni t

conf|guredﬂbbscréﬁ{(é)azﬁoéédr%K ir&hQﬂFh éﬂﬂ@ﬁt ﬁaé‘l@é-tg beRdMAR to be
acknow edogggs! M&%gisrtai«t tRe wms i@t nRd éerer&ptﬁaase%@dgn the

regi stration acknow enent packet. 5 In additign, the NVDP unit 15

condud®S Mﬂ@@%@%n Ryasthazmons . heMN{ ) 27 2a348Y (bir2h 9och BRIBEEAEEN t he
MAP and a”@ﬁ@%onwaddéﬁﬂs%ta& alatBesnet Al heVhRbb2MEP k% dedubbe, second

table 17 vn the basis of information acquired froma packet concerning a
search foridve® Bhy jnfornation stored in the nei ghbor 10 MAP table 16 and

the second tabl erHeke hﬂeatﬁmrmﬂpoftmmm) 1alfo MARC¢h) AIts, MN(&)
cont 1 gur edt8o 4l AMHHHe 2Bt of 2 nERR SRERAORPABEIERN ERESPEGER nrf anot ner
node, Zd aDph@siet e WEtteroin @ulredthesupdak euddd an_aleghbm syiBollabikeal6 15
e ggﬁ,@“d b8Ples rHhscl15a RS AR F.© 18ebin8e 8H8oRLSERTRG N ¢
a nade, such as a MAP or a MN, 1s hereaftar referred to as node
information. In the node 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 stata of the node itself, such
as the processing cepability of the node, traffic volume in the

3% node, the number of nodes using the node, transmission power value
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to store addresses of service nodes. As a general rule, the neighbor MAP
table 16 stores information concerning a plurality of neighbor MAPS. The
nei ghbor MAP table 16 stores the lifetime 20 of information concerning the
nei ghbor MAPs as well . The nei ghbor MAP table 16 is connected to the

|V~ ~P unit 15. 8y taking a neighbor MAP table 16k of a MAP(k) |k shown in
Fig. 1 as an exanple, the neighbor MAP table 16 WII| now be deaori bad. As
shown i x~ F'gg 3, tclge nei ghbar, MAR tabI% %Gk hoé)gs 25 information

concer ni ng®% BPR RS ni F9LLabi ity oF Ghe edtnoimikPe ARLPEaRPEP
referred tdinfermakionm thekerioinFotmatibhi €snderniilg tilte MRI1EWYaIMAP t abl e
16 , the L num.num qof nod ntries i.s set. to "5 . " t hus setting

t he maxi nun?#ﬁ%% °%f°%888%ﬁ’£‘§i ° c %&Qu?%c%ﬂttw%ﬁ%a%é’nc FEeeR i n
the MAP 1 the mmieredecanethe80nade | mddngbbnatibR tahterdfg JtHdha1MpF ( Kk
) 1k itsel £ ] o1 cl &ed a neighbor MAP. As a result) it is not
necasaas'rsy {:%b%%‘gﬁc?ndéfpc#eo qsgfﬁgpoggg I"'ng for renoving the MAP(k) 1k
itself) whicri HeentdarcvaitiousMiPitable A6t )mdlciany tdAerdisdonoasVAB t abl e
16k, resulting i onveni.ence. .l n order to prevent pressure_on the 35

st or age ca‘ﬁié?: élpi‘%‘? he %’ﬁg“f} bl?g:\‘ﬁ'/?\?gr f’°§?si£”a§ ol bsgﬁﬂFEf?BeMtheconduct
setting soneighbor tMAR apanisca haerbAMAD, buti Lsadiffakd degendinie upehghbor
MAP t abl e Al . ghbor MAR table 16k. Wth respect to_each neighbor
WP, the nERSResievAB ERRFRn | Epbnnls e ifte ave Ve ei goginaen I
msec. ))0 proriteriy a3 tapwtherytha didteiricebétwesrhgdesais afittr,e saghber 1,
forced regigst i | | | ec. d.a aequer~Ce nynber 2. .In Fig.
5 o e SbRrhEnerter, BEEY Tyl i X np ot A ST HRfveRR nges.
descri pti on.snisklef namberhef| Pops dretwears nodpsesanieend\cast 1g pabRBtsynbol
and a MN s I al - transm ssi on del.ay val ue
between t et RRERIAAGE pbbippR nReky & FarBef Tk Panas iy hefucen SRRt ach

nei ghbor M\Préttar aropagatiios wagh bhtween gidiies MaP laxigee palocatenng t he
del ay ysal u ' L Sag [- e Ln | [ can _be.used_.as

r enot e\r?gs ‘gay%ﬁeuéif:ir}t ?fd?gﬁspggqi’n?o?%ﬁ%%%% va&grhé'ﬁe N %lhﬁl B?d?he

nei ghbor NABPMa3RET meben of aodeasi wsing ithe nmuleceand aglows ) hivansibESion

accor di Ng $wé Gl tALIYue | YT JELARRAT L MR IR DoPEOF Wi3ilardid 2V g3l ues
are stored 1n the order of I1ncreasing delay val ue. u, oW hg to e

nei ghbor MX tth depdislophcshterdpns Zrphurh bty ofhdeciedeni arbterioon of
MAPs 20 e.ﬁm,ﬁg t F_’h?éh Cr hl.efy. R i
conduct the wor kﬂ%“é g\gh’?rsélgfjﬂg&ﬁ@ at1ng g%dfﬁgﬁleé{%e%f’gﬁggrgﬁﬁérér{rat i on.
The prR8cesthEpRlm SFiter)ons CRRD  raad ﬁoargecqpamc?m t Fusthezmoreei gabor

MAP as a MAP theZ@ebliss ooyritbel 681 LY wiVbEhs20tiSe 20 il ol %?ﬁh&t@ﬁé

pr ocessi ng‘é%Ca abi |i ti)s whi ch is own-node I nformation representing

ahar 8at er I S35 %P4t PR FvﬁP Ridagia cande pged Aanen HasBPPR tihe SoutRgsent ed
by the heigddtadolnadedtaandyCanabinbbl Ye dbitiilafl dataQr QyatahePs, hi ghest
(represented by "00"), high é_re rejs.ent ed bf’ "01"), medium 30 ( represented
by ' 10" ) , andd CL'.hPEI r B58nY2q ‘B‘}E"‘i?"’ﬁi".“ Fird-BeEitghasofor Weephet essi ng
K/zgabnﬁl t yeiod mhefanﬁs bétyeely atbdus %beslb@ﬁd ts tgk:fehsrarm%%_ X d'% 158966 | t he
, the nu r Q using.the , . a ardware specifications such as
the stora %‘H’ﬁiﬂp ﬁﬁﬂujll'ﬁgdé}"EE BT aMcaRske WBBtheE tha d1pEance t he
lifeti me Betwdew meidean 1goBhorti (Perésttdd referred to as
remoteness/nearness decigion information). For example, in the
remoteness/nearness decision information, there are the delay
30 value in packet transmigsion between nodes, the number of hops
between nodes, the cost in packet transmission between nodes,
the link cepacity between nodes, the propagation path information
betweennodes, thenodeprocessingcapability, the trafficvolume,
the number of nodes uging the node, the node transmission power,
35 and the reliability. In the present embodiment, a decision
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nei ghbor MAP in th nei ghbor MAP table 16k. The lifetinme is decrenmented by’
the NVDP unit 15 every second. If the |ifetine arrives at 0 (sec.), then as
a general rule the information concerning the nei ghbor MAP is erased from

t he nei ghbor MAP table 5 16k by the NVDP unit 15. The forced registration
l.ifetinme is the lifetime for which informati on concerning each nei ghbor MAP
0an be farcibly registered in the nei ghbor MApt abl el 6k. Therefore, the

nei ghbor MAP table 16k continues to store information Concerning neighbor

10 MAPs t hSF15pE1AR:" HsheEkey deiapvadye ypacketi bransmnissinn bertameeact i ve
of the del agaual u@amééﬂea |dlfo@.¢t'e'§edia\:aneéheisv‘@££j§ as [ #HL'd81Is9n

concer ni ng _nei ghbor hat are not (sec.) in forced reqi stratlon

lifetinme | 85hb ré?’ésféﬁ’ QEBQEF?Qﬁ%gIWW%%EhNWF'MQG between nddasds

lifetime beneges Furgeermbre!, bberee! eve J&mﬁéﬂé&%@mehaf @8cision
I nci de alléfgthe forced reﬁfa'tstratlon lifetime ~.s al so dearenented by the

NVDP u rmatien. fhe d YeYa%%lFmtr'éE%ﬁmeﬁﬁm Petweenmnodes

arrived ati18 (se&€. ) , the informati on Concerning the nei ghbor MAP is not
handl ed exceptionally. The forced registration lifetinme is set to 0 20
(sea.) in initialization. The sequence nunber 1 is a sequence nunber of a

MAP not i ce(pesfbjurdtiiors &V #APys a reference for updating the delay val ue,
processi ng capa e{ime Concerni ng each nei ghbor MAP. The

t dlif
sequence number %‘Péﬂ)yl?egﬁe’ﬁé%&%hr?ﬁbl“&h havie| 3 1o E hepur Omegﬂ-@tlﬂ-ari on

requesto patéethdthais mwes:newﬁ mfmrge.ncze fRE SRkt | 110 Fie 2or ¢Rd
registratipon_lifetine concer gﬁleac gﬂjgbor MAP. The ‘second tabl e 17 S

a storage unf®™ qsglﬂned‘pp& H’lf"?ﬁprfé’cqpor(TrSEéE‘i’-FFéam y, the

second tabd:enﬂ.ﬁ’o]sm'roﬂ'.@c&(l/theeﬂmwdeam M@Ed@dipﬁhnﬁQnﬁr i & pt EE¥NP‘P 1
or a MAP

itself, | nf ti d t ffeot h

or “updat o EhkE Bl gt BEBIAB Y, RBegaheRbsalE iy tamNUDE, (RelgBRRECRR ¢o

g he NVDP uMﬂcdwEersB)P:tnetlal cod. )t tniserdHNc glab.lghb&:iklﬁpﬁ ﬁmbé\/acl?( Kk g%aﬁﬂg}/\g in
5 ~'i X [o]0) e 17 w W be _descri be

As shc}\%n }F\&a‘@ﬁﬁ %tm&%geé'aﬁa gﬁgg il@l‘k " f%&"&?&&ﬁ@n&@ ?lunber 3, an

initial lifeti mi‘l'(e applicatign unatsdahas viarfleusreprl idatidhs 1nefatbagence
mber 4, [ Dit f.et f

forced regtuyPefifc, TH BbbFLLEEANN WY 14 (4] WBBnbRedCto fne fogful, 7'

capabi | i t yunit ri@ o n’I'hetum:l.cqettﬂ.meami)t ,‘I.lasmlpplmmd'umgof ah&OTCR/UDH he

Cranom tt o by hc T AR EE st ERGh e Pt ipd W31 1 £7C e 1B e 1

NVDP 9 t uslhdrcenduatmgoatpp qsﬂaahemcnytpmp.ewenherhmmwubplu‘uiﬂi me is

a lifeti myd 43l obonsetod AR cHRUM ik IS LhEL! 1P b3 LRE fiPLafRor M tabl e

16k. The search lifetinme 1s ti econes arere g the
search forld MApe TGP /UDP lﬂﬁl#%ﬂ-ﬂlﬂﬁd@fﬂE’ﬁ@/ﬁb?gimemthatdﬁajﬂqMIed/es at

the sear chegddn th%ﬁﬂ.éiﬁ&?ﬁﬁﬂg fﬁbhﬁals?@p%bed‘raaﬁi@aﬁ@ d’a},oaf ) 'ﬁ'xe

nei ghbor MAP.is started ence n
sequence rfn@Yest “‘&iﬁé:’b-hbghel\wpﬂ&? S ﬂ-gnﬂmtﬂ E§EKHCPImder

transuist t efkddyadteadlfi{ ked Fkomthe 8nitAReT, LEEN the
NVDP unit 15 when creatip aml!lIEIfq or p Ir‘e F?t ragiaiéon rerﬂduest p%e The

ZO f or ced Fa &0 & £Y tFHgFi applicakion 4ng f'&‘ﬁ egpligatianuentt the forced
regi stration |ifigel mlh?éeuhlm 18%bSHAich EBnBebYYPEnNAD 180LES Zhd N
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10 The NVDP unit 25 conducts MAP detection, determ nation of inter-node

i nfo~rrnation 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 information acquired from
a packet concerning a seaxch for a MAP, or information stored in the

nei ghbor MAP table 26 and 15 the second table 27 . In other words , the
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novenent. In addition, it is desirable to set the snoothing factor Q of the
second table 27a in the



MN so as to becone snaller than the snoothing factor a of the eeCOnd table
17k in the MAP. As a result, the MN2 can suitably grasp the del ay val ue

bet ween the MN2 and a nei ghbor MAP, which 20 changes according to the
novenent. The snoothing factor of the M\(a) 2a and MN(b) 2b is set to O.
The MN 2 is not requested to conduct registration by a MAP. Therefore, the
nei ghbor MAP table 27a does riot have the fields of the forced registration

lifetime and t he sequence nunber 2 25 of the neh&hbor MAP t abl e 16k shown
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search for a MA respec P(n) 1n. 1. TranSm ssion a
recepti on each nsaahborcMABA% atMARAP Inothis way, the neighbor MAP table

25 16k stores the processing capability, which is own=-node
information representing the characteristioc of the MAP itself.
The processing capability i1s represented by the height of
processing capability divided into four steps, highest
(represented by "00"), high (represented by "01"), medium

30 (representedby "10"), and low (representedby "11"). The height
of the processing capability of the MAP is judged on the basis
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 1ifetime 15 the 1ifetime of information concerning each
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request packet, and MAP notice packet 25 First, as shown in Fig. 6, the
MAP(k) Ik transmts a MAP search packet to the MAP(n) in, and the MAP(n) in
receives it as represented by a solid line arrowin Fig. 6. In thls case,
therefore, the MAP ( k ) Ik becomes a search node, and the MAP ( n ) 5 In
beconmes a search paakat reception node. Spcifioal.ly, the NVDP unit 15 in
the MAP ( k) ik creates a N%P search packet 3 shomn in Fig. 7, and the
interface 19 transmts it he MAP search packet 3
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30 the own-node information concerning the MAP 1 itself, and
information required for the MAP 1 to effact a search for a MAP
or uypdate the neighhor MAP table 16, The second table 17 1s
connected to the NMDP unit 15.

By taking the second table 17k of the MAP(k) 1k shown in

35 Fig. 1 as an exampla, the second table 17 will now be described.
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Upon receiving the MAP search packet 3, the MAP(n) 1n 25 transmts a MAP
noti ce request packet to each of the nei ghbor MAPS stored in the neighbor
MAP table 16n i.n the MAP ( n ) 1n, i . a . , th MAP(n) in, MAP(i) Ii,
MAP(k) Ik, MAP(1) 11 and I~P(~) |~ as represented by a dot-dash l'ine in
fig. b. In this way, the MAP(n) In, which has beconme the search packet
reception node, transmts 30 the MAP notice request packet to the MAP ( i )
li to MAP { 1 0 t he in self. Therefore, the Ma~P(i)
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t he sequerhye thendMDPandithdSsear ch start t| rre in the destination option
headepn42i to t addj t VDP. t
15 i nPhe wnp(niippRefeed i BapabeTtETLd Bt pichdiaians SRpahITAEYRE noader
42i to thé&heeMAP(kal Lk b’eﬁe\bérsetmmmaa( Ia) MAR senvith® sambheagess cihenode

idth i t d
Speai 1 aaliores RabotEhFe TR RB BEGEARS AR R SRR AR oy e
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35 to measure a delay value. In order to improve the precision of
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20 I'n addition, the NVDP unit 15 in the MAP(n) 1n sets the delay value 2 in
the destination option header 42i to a delay val ue between the MAP ( n ) 1n

sserving as the search packet reception node and the MAP(i) |i serving as a
peri pheral nods. The NVDP unit 15 in the MAP ( n ) |.n copies the delay
val ue between the MAP ( n ) 25 In and the MAP(i) |i in the neighbor MAP

table 16n shown in Fig. 6, and sets the delay vs.!lue 2 in the destination
option header 4zi to the co i ed_de] ay deci mal s e

om £ 1 6. alup. MaAREFBURREe borH APRITEIHE RS Ko FLARCSR RS ) |

i s actual |pinfer3 ilgTapdatedZbyt bhé NEDP urict NEDByumiakihg anmaéct hes Mg n) 1n
creates the MAP notice reques gﬁéket 4i , and functions as the rﬁg uest

packet creiton dhAtEMqQth T\ 18 uFeRHEmeRth 4 meagurpd $) 1n
creates thealds and peeviegs aidlypaveduedwheh ddmemeining at AeldfpPrdlue) 1 j

shown in Fi 8B, . The NVDP uni in ts the stlnatlon 35
addres$ i n“lg Fon Bhe ?f&%ﬁﬂfi‘lﬁljfaf%"trhg ,T,gnag/pﬁ£€%arz vzglfue[ 2 F/ﬁ range 59
l'j. The Nl\&Pwebu&d BetbetNA%@) sheothDhg Eddtoxdeat agloz«/&menhe(weruthe
MAP ( n) 1n é téﬁ}%'nthe nei ghbor MAP table 16n shown in
Fig . 6 élsd P’éy ue*2 in the destination option header ~ 2
~ to the copl ed Rieﬂea:ri\ngl black o Figi.g2, tthe ldeki hayer &rmfelarmdmtmbté-lowever

b3 (mov SonBiEe SEREAY S LR etk e Y 1A PR 28 anpededgted .
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t k MAP( k t ed | i
Fg o Wity A aip) o heharg OF 4508 T Saved’s8) 48k bBTAG A Y,
peri pher alhexdas aaqdit&é £iam thm IP layernuilhd Hsahdsuppliies pagbktant
ti d t i
ne the sedlaiR hBae MEbeLEals YR "Hh GInREHEn it 1B Tohaves Aneded "\
noti ce 15 ofdatstlick Ketvelnffomdata aoquitedEraghbbe i\mqm:‘fsaaﬂ &8.iand he
h | t i th h nod
o so R8cel DRPTIRY pRBLEARE 8x8h Pro fife MM R E  RIEIARY O L Repti) Tk
a7.so transnts TheMdRtpyEace packeta Qmmtﬂc@é;liloyt upht conpigwred 4% in
h of ti
Sggke?, andp%denj%cn ﬂe §8gttgxg)ris$n9 s the%&%ﬁagg %gcﬁé@ﬁmﬁi ~er ea ?elrCe
this operatitin ancltlhel;‘eMHEscmlﬁ*b@rbyhﬁaRh ng Spesifdcaldyef the Mtentacs
kat f @%g, a@é :
Bivsﬁomsr Woﬂ cel\ép\g éﬁbltcégicdg% WUI’ ne&)it% ?ﬁg%@? &5 %€11925
Fig. 9@ shimem etnmmm;t La¥epabvrdt 18j acpasétertetdl;lmmeﬂr S an¥Nppnd 8 ) 1~
As shown i, &Scon%érﬁ'i‘.ﬂggbs A}%%Brn&’tmﬁf Q%Cgﬁﬁﬁhéﬂ“ Ml o2 tnbngtude

| Pv6 headaxs stination opt ion headers
521and52~ Furtharmors.y thee tBEBRERGR | b TeRaLVeh &TPASKeoRONGBXRIRG ce

addr esses B3 @n%h'a?ﬁméﬁt” C&Spatké b ea MR v itee aPARKehfiaSd paskédr ., and
destinati on addressee for indicatin g destinati ons of the NMAP not| ce packets

51 and 5 jOMREIRINRE FeARFR LoB\8 d&FomsqRother AP, i o £he KA. A

type, 28 ~sphdnteraseess ffippaaais thlflﬂaém%ac&etlwﬁPﬁCKQhk51aﬂr5 i
search start tine, 35 a delay value 1 in packet transm ssion between the

search nod®io 18., ‘and the search packet reception node, a delay value 2 in
packet transm ssion between the search packet reception node and a

peri pheral A node, and.processjng capability of the peripheral node are
stored in %éhﬁ¥iﬁ“q%¥§ &e?? ﬁgglon option headers 52i and 52~ . 5 As shown
in Fig. 9A theMN\E@} cai ana51~mnb | hab (i havie aebenflngumuim st Bfs i n

unit 281 4 iagmos A 3 e SIS 41p Bhe dp ge alikbpaiNE

serving Sg:éri]ﬁ:‘ﬁm ah ey 0o taicdy anit|m1 hercnpmmmtﬂw hadn TP laypest
packet 41 sho in Fi 10 and t estination,.address .i.n the
Pov6 headdlih 3, B oL Lery nARedhtent Sod £'45. SR MR 2 8 LS oo
MAP(i) i msabm_a zte/,pueslenohuetatﬂsi kmatd dinbpayer dreltd28, @A inber'Sice Tn
the pr eserggl an Ia tP Qieaéggn oliéqucla&iensg %n%PBB?t' ce packet

35 The application unit 21 is connected to the MAP selection
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The NVDP unit 15 in the MAP(i) |i copies the value "1654" 15 of the
sequence nunber and tk~e value 112.5265 (sec. ) of the search start tinme in
the received MAP notice request packet 41 shown in Fig. 8A, and sets the
seguence nunber and the search start tinme in the destination option header
52i to the copied values, respectively. The NVDp unit 15 in the MAP(i) Ii
Sets the delay 20 value 1 in the destination option header 52i to the del ay

Serving adThie e ad st 3BT Ba Lo SRR Al oy o Reer b 1 15
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"7 Che ot i st s £ g odtind W uRF Bo e e EneTil e
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e, TRTac st il ey s ey et s ez, .2
nmesa. | c on 1 . . ,
In e desll na

delay valu I'on option header 52i to the copied del ay
val ue. zn addit ikey) epdampRiRDPthai MARSséXedtiornViR(lilcy icancbs tibeaduined

P ocessi narEaR THeveRt 18 ST B O e CPRoBNS nd Re aRt i bker

node. IPhe DWIFeRAing capahllhty MAREIEE 1o velipies theaiymeresSimtglesapabngi ty in

t he secondu;éaq.loég’ %n&’ﬂgggibg) gé*’ef %é.etas.tfe%%e%r %%e%ﬁl ng capability in
eader I 1o

t he destination option e Ccopi ed process ﬁg capability.
The proceseanqfengriineanness (wheng\the)dddision qiitériamforithe degraay) t he
BTVDP uni t | deid i } R ice cket 51, and
functions %%5‘;[1*1% not it?éﬁgggbgthhcgégﬁ%% %%A&n#"t gﬁsgprrlg way, the NWVhP
unit 15 i rrengteanssg/nearness declaton ¢oltaplonP, acde ay paduetimpacket be
returned f Sri¥ey j ks h i e R iy T N i Ih the
MAP( 1!1‘?;) l‘t'rqusmsetaét\'ﬂﬁg1 eels',:twi)er?gt lltlaﬁ gﬁgr&elgds #rﬁa t‘ﬁgzl'Pti}gehea te’#%éfjlé?%gt he I P
address " hetwesn ghe MAP anp Fhe|MN The tgeDRasti dniparkethtrandiisaipncopi es
the delay pedysar trebe( ERACthe M 4 1% WARN Qe 1tIHEENeBACKRL sikp SHOWN

in 15 Fig. 8H .and sets the delay value 2 in ination optlon %eadsr

52j to th&dbFhedMie? a\andPFePagiRdionOPathi tnfiornat iqne befmeen the MAROpi es

the procesfid@&neapRbR| i thhd 'ilthhQe%%?ﬂgntﬁ@ifcffq&m%lwﬁpﬁk) aé»&erﬁzﬁx%éet S

the processing capability in the destination option header 52Jtvthe oopied

pr ooe€d nJiddh As9RecF. t20aTRANGI8 RITAMLIEpafite MPPopelpetiP(P9LiGY i s
"01" (hi gidan &.1sbnbera@wﬁiﬁ@wbbﬁaiﬂﬁﬁraﬁﬁla;t:iaqmt%E pRE&rdt&Pe . 2Nd
nei ghbor P tabl e update Upon receiving the MAP notice packet , the MAP (
k ) 1k ser\ithgeszess P%etge P cRETYBREQIGh ARy Pe deternined; fFeehdti on
dfet ?eri nat ~. ona'rMélFDhnﬁbﬂIjQﬁﬁm tﬁxﬁlﬂﬁ zagiﬂﬂm” twtaﬁ&abhgnuagmt Ee:_P?cl:'E:E% basi s
0 e returne notj ce pac : r r, i s operation w a
descri bed q‘t"é’kyﬁgtm 05538°§§8Re?%ff%\f E‘r%é‘&“lgr BHEFh%O BRE pefs)iy;
%Rgmegl( jID) thej zmhmaﬁmﬁnld nﬂt%)lzfilga.?skhﬂw&boﬂst_sfmiﬁd(ﬁ mbes@ﬂ@rmk o ﬁO
tabl e econd .ta et n as
recei ved tpn%ghﬁig ﬁ%}fsﬁcghéa e][i?f%'rc’é’t HP%%%R#%%% @Hﬁ %\/fﬁé‘?g#—‘?%. i |
shows st atpedicfy siteredi bhbiche MAP sabkbetibh polidhacielimeyd uhall 80 L dndt the
ti wh | i ti t j t d
from the MEESCS L', e iye BETe¥EReh Volliydly. B8 SEE Y, 43 nastitng
tabl e 17k theoaystem @egignet 0 Futebk 39 settimy khe MAP=ale et ovpsyl Heen
updat g4, C I ik h i di_at.el receding the_start of the
sgarcﬁgf o?'ﬁlae %@‘%ﬁg&n%{‘nugg.ﬂﬂ%é@ﬁ‘%ﬁ&é&’gt ePE’“ghﬁsim%rface 19 in
t he MAP(k)applisatdonr unttvell imetM\MAR12 @hopachat FRd.r2turned fromthe

MAP( i i i i Y] h P noti ket 51,
the Ml k) ik s SPS MAR R SERGHLOE o BN NN RBabIP0cte Arafiolftn
bet ween t leeliapionkhylding amnditngonfighred dar bhldadesedndtibe dddeénichl

serving a L et Bprelefcy i B N Lt~ 5 .i.n the
NAP( ké kIR AeLe tsﬁé i m°&%§§%ﬁfﬁpx?ﬁﬁ%@écﬁeﬁ| LI @ g, 10)
at thé5ti meldisynhekhdingmnidt B6chpbdk & MAP $mbedicbon peddicyethatnskrves eby
acquires the arrival tine 17.2. 5465 ( sec. ) of the MAP notice packet 51.
Subsequently, the NVDP unit 15 in the MAP(k) 1k acquires the search start
time zZ5 112. S265 ( sec . ) , the delay value 1 between the search node and
the search packet reception node. "7.3 (nsec. )", and the delay value 2

bet ween the search packet reception node and the peripheral nods, "6.3
(mace. )" fromthe received MAP notice packet 51 (Fig. 9A).



ZO Further, the NVDP unit 15 in the MAP(k) |k conducts a cal cul ati on of
subtracting the search start tinme, the delay value 1 and the delay value 2
fromthe arrival tine, arid thereby obtains the delay val ue between the
MAP(k) ik arid the MAP(i) 11. The calcul ation result becones 1l 2.5465 -
-112.5Zb5 + 0.0073 * 0.0063) 25 0.0064. In this way, the delay value
etween the MAP(k) 1k and the MAP (i ) |Ii newly rnea~sured in the MAP ( k

ni ¢ 15 1 nbrs AL SEuhaneed sof AeidRna 5 HRPCHH R e T ehAC

sour ce add¥iNs. i’I"hel uummu\ﬂm policy kabdkiatg mhitFBQ. 1Q@ommd1mﬂ gded in

the IP agd£ﬁ§ &ﬁg@bﬁr k@p mpl‘m F| 9. Téa)’?tp se ﬁésource

addr ess reoelved € pac
nei ghbor Wliemlwl;hﬂmg undt 8AcholMIP a.JMAtP lélentidm pM'F?(dlq) sflalt J‘bwdgha t he

B 10 £ EPRFLSAOEESANS 2y B AR B S b BoXBEIGh! 58110y DK
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use_d to u ;g % 9?5%8 cgggi%ge#_he_ MAP (i ) 11 already

a ne| g 0
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th NVDP Ui k 1
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sequence nunber e neli bor P table 16k
( Fig. 103h %eﬁqreﬂnlsatﬁf’ﬁ’e W@FQ%GW ¢ mpeesﬁ@cmeagvnggraemenmum | f

the saguend€ldyiriiud Anl PRCKBE BLLhER1 PSP hetveenS ew, then the NVDP
unit 15 in théewl\/AP 4@@5%5 fudges that the mfor%atnpgggbased on the MAP

noti ce packet 5fhes PeAt 3213 pHRBLaRt ALLY Fhe Rars asithe BERVRR i on
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MAPs is stored in the order of i.ncreaaing delay value.' The NVDP unit 15
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6 shown in Fig. 12, and the interface 19 transmts the nei ghbor MAP
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t he A8i glefokhkivweighpa MAF bnbledlﬁé&sshpunldat Fﬁgf rdm tThe WABohd)tdale t he
NVDP [ t | t th
t he slcj)trjurf:ze a ?gs@g&e (m gﬁﬁgagd‘ﬁ%%ﬁﬁ/ﬁéﬁ%ﬂl%?{'{nﬁgndfegég‘s’?o acket ezs 1 9
i ncl uded nwiﬁt@amnoadanétteb 1htetins giansk thiaptdmpl ef18hesfonwedn Fig. 13.
Fig. 20 &%f;m B30 PEGERR0T ANSIAB B Olndi G2 RE GIMLAPRLELL Ayl 1 L he

MAP ( f t he sOurce address rece nelg
regi st ratﬂlh&‘l’"r ém@g Back3inge dhiesMy 3 nesﬁé'tmteagﬁs@m aMAR anlanoxlate: t hen

the 39DPMibE % igtdded sl gépé .].#:Bfo‘fd% elBated %e%'n%hgﬁﬁlg/‘%b

regi stration requést packet e use to up
does not have the fleld 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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25 information concerning the MAP(k) ik already registered as a nei ghbor
MAP for the MAP (f) if. In the case of Fig. 13) the source address "k" is
“included in the TP addresses in the nei ghbor MAP table 16f . Therefore ,
the NVMDP unit 15 in the MAP ( f ) if fudges that the nei ghbor MAP

.regi stration request packet 6 should be 30 used to update the information
concerning the N%P(k) 1k. Subsequently, the NVMDP unit 15 in the MAP ( f )

if deterrg t MAP( k)
i ne REataeg wi P u pihshs . | Bavet 02 ERTE ALY, il
registr atiifttfﬁl%é@eéﬂ packeh s ARHALLY thec 2apet a8, tEpethtertacy, 1838 | ~e

NVDP uni teplo Ma® §he MAP( f ) if conpars the sequence nunber ~2 '2233" in

t he received nel ghbor MAP regi stration request packet 6 with the sequanGe
nunber 2 for the MAP(k) |k in the neighbor MAP table 16f at the tine when

the ngi ghQﬁﬁgiygE fwlﬂiﬂﬂiﬁ@o?%&aﬁ% epacket 6 has been received. 5 If the

sequence nunber in the nel Xegi 9tration request packet 6 ie

hi gher, then tAdaybod £ox ﬁeeschhns Rerupervice podg hirthemahidef the

i nf or mat Iéaammaeatgant Bp=H&h GROT P veCdbsbEdbb@D " equest packet 6 shoul d
be execut ed On the other hand, it the sequence nunber in the nei ghbor MAP

regi st r atliSeRTEh FRFUMAP effecked b MARer t han sequence nunber 2 for the
MP(K) Thoin tRosdieiaieer MAD sbleciBh b} BOMARRATMEBWUAL ackedibdde

I\/AP(fz) if judges that update of the informtion based on the nei

regi 4P r aMiidh F%ﬁ%@%‘?cﬁ)é@@%gﬁ §n59l bl #ad Bigexdeculndig { 6 hthe diavice

nunber Iwaﬁdm(sbbﬁ 1%&&3@1&%3&&.{5@,1% éﬁﬂhﬁﬁc%&?&y &m gHdin and the
NMDP unit 15 in the MAP fudges that update e~norrrat|on shoul d

be execut@®dFigneh aneo ﬁn*r‘% ti‘!? thleptranden. ) I Figeix aelghbore of

i nf or mat MAP 3@BA8ENLEA wqmli(el@geldtiwwhefnehmm(%&é% k(). The
NIVDP un|t 15 in_the MAP&I i f itheforcedreglstratlonllfetlrre
ea.ﬁmm 22

20 1, BoO 1Ak shawn toget Agko MAPLRY 10 -neF gF e vty
regi 55 r aldfodes Efiifptiorp AR ERévér, ohhe Wa#@s dad Btofteltth M nletighbol

dat t f d t || fet the MAP ( k
TR rn e nikBe EahTan Fam foc e A B AR Lo VB iSE] LRt MARISGY 18 1o sel
tgggth 0 ttbeme:mi)rieﬂ ﬂhAesM!(éEBQ'esbe&mdvﬁM§ naﬁith?eﬂueﬁxmwlct muwt hrrber

ectjvely. an updat i ng operat,i on e
i nf or mat i 8??8'88&%? rﬁ/"néﬁf‘r@“’ﬁ/ﬂﬁgﬁg’bf’i ] #&en ﬁﬁ'ﬁ‘bm %Iﬂﬁ\%%'aﬂf‘% ded@Ybecomes
a porti onraua.mg laoswc%‘:\émi@ g:@ bml?te? Fiag sﬁawnwhggesl ntw &h%%zhaf 15
recej e istr |o es uni
t huspoXPEs tARESS o R 0 DER B (R 4R BN 1t bor MAP
re;?strpatcieapeueque:ty pagﬂet 6, and functi ons as the update unit. }?1[1 ?Le

i ghbor MAP i P(f). 1f h
the Atlag i n FissH £88 d AR FRER Do ReRBEhER by taniRa il Pask ( no-
nei ghbor wiiaRer tye stekalikor muesblsaqdawlfethé MRR(Edk dsetntedtateen the
VP & ikt {RRSEL L, g el GROR143 mliadigl 31RELLAD kR YBdgaTon!

packet to the |s the reg |s fonre ues source
Spec?¥i caabie keiswBR tmbe (88001 .t H&Q/Aﬂtt?ntflidle@a-n@sf@r bhée gﬂ@dn)l\/AP
regi strati,0 d 0 t erface
19 5 tra%?mp'tegigﬁg%\gl 91Ebor I\ﬂ%g' regl sftrigt :egﬁhgc ﬁgv\?éé‘p rrein %&cbﬂ%

shown i niBi §1 {agcs heaﬁeﬁlg?mbriﬂ\migr-eél st7he | bkfetime 18 decremented

every second. One second later, therefore, the lifetime for the
MAP(n) 1n in the neighbor MAP table 16k arrives at 60 (sec.),

30 which 1s the search lifetime, and the lifetime coincides with
the gearch lifetime. Thereupon, the MAP(k) lk starts a search
for a MAP with respect to the MAP(n) 1n.

1, Transmission and reception of MAP search packet, MAP notice
35 request packet, and MAP notice packet
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acknow edgenent packet 7 intsludes an I Pv6 header 71 and a destination
option header 72. A version fox indicating the 10 version of IP, a source
address for indicating the transm ssion source of the nei ghbor MAP

regi strati on ecknow edgenent packet 7 , and a destination address or

l.ndi cating the destination of the neighbor MAP registrati on acknow edgenent
packet 7 are stored in the |Pv6 header 71. Atype, and a sequence nunber

for 15 controlli he nei ghbor at | ow7. ed nt ket 7
are stoned in tﬁg'g:dé%t?ﬁa? %‘?‘Po’rﬂ 9 hg ﬁﬁ“ﬁ?@%ﬁofﬁﬂf‘ﬁ%‘i% a , the
NVDP unit sdidaxah tﬂwHHI%Pt(: the MAPen‘.) sl:iheambttheemwnesmlﬁeé@wmﬁt header
71 to the | P _address

of th N ni 5 in the MAP

( f ) 1f %F@?W@“ﬁﬁﬂ Byaﬁd? F}"F 'MN#% IggP 3}:\ tlﬂ% CE$% source
addr ess i NtHdyse foameei \thd HnPglnbotk Imlaomagl at sedrchn mostpeahdpehe NAB(% Ji g.
12), t he de n_ad ss.ln the IPv hegder to the copl ed
P e-dix-odh bactmeR 3 Rfcf pROREE FEecdht {hnoRa 1 BRpEL e Py e i The 25
deti nati orNMnR unmtfﬂeﬂadartﬂé MAP ('k361k cﬁduﬂelseamnﬂ’ssearempthti shdwnt ype
36 i ndicat ne| gh at i ed merit packet . The NVDF
unit 15 |r11' (g?‘a 't‘/ﬁ? %‘gg?ié Ps{;aﬁa% 339‘%& t he sequence nunber
in the received Arsesgbtmr :LMAP;gegTsttlm IMAP sequrent ppekbﬁtBGixﬁcfm@es ar ) ,
and seta t € U ri esti.nati t| der 7 to the
copi ed vallﬂﬁ'é%% Pﬁ' Eﬁﬁsa\l\g?/épf %:'“1 ﬁg O3
creat @9 t rﬁomengmbatimmmeegasﬂial odrﬁhphramﬂmtged&n@sp&obetnd’;cﬂwhg
functions I f.the P (k) 1k
has receive LI'Jh}(aa"nel %AS ‘Ir}éeg#)str %l%ﬁe a%%kngmlg 5 e?ﬂen?n%miket 7 from
t he MAP ( des)tmat,iqnhaddu:hesl\/ﬁér(itkd:)cMng I’dheadhsd:ﬂhadgen obhathe AR rati on
i n the nei | stration
request pa%%ypggég% ?Fédé%&ﬂ? %?‘Xﬁ ﬂﬁmbgég % J'| et Qg%ﬂgﬁgéi?qﬁél ly,
the NI\/DP umform@titont nalmgk‘yo 1ﬂ1ejatmaulwesl.nwbathen vihkl smopemee nunber 5
" 22333k tdg:-ﬂ AV e bot ' g t 7
coi ncl da W t Jﬁhe dsegag%%ggnﬁ %Le %]x'g;&g %BWQ %ﬁgl%ﬁﬁc%(&t he
tinme of rddegtieodPyf hmadezi ghbor MAP regi strati on acknow edgement packet
7. If they coi n e tﬂ% N [ (k)
i k can acknow e Q dgkiﬂgfeetf e ne| rf) eg]?ezg?(gf?gtgl%%lé‘ v#%gerre
packet 7 |"&'P5r°@§;?o|4§eth6 PRElgR| of Eg#e W&egﬁst?ﬂﬂ@%‘rk‘tﬂmtmme
transmtt t f rr MAP (

adrd ot 28k pnaﬁee 4 ﬂhueﬂw %ﬁ;%%ﬁekéf %@E’h Or&%g?ﬁrt Mfgf

k) 1k _can acknovvleget at registration in t has
bean €8npl&&axeh RACELL: Re W%rﬁ%ﬂll‘!s time Iﬂ@rli!yn patingi theklme at

acknow edgad drha Mrﬁtﬂo@namﬁ U8 EE4EEd Alendal deldif vRSLENERpI R aDI €
16f, the NVDP unit 15 n the MAP (k) 1k restores the forced registration

request t EERSEMdepdAnt PeFrg'Pe‘P the Seafqh Modgapnd. thy eeATR RACkRd. if the
nei ghbor MaRepegiont ﬁd&é%é@t&lﬁm%eﬁiﬂéwtm% épeaBH Nedifar &L ved

fromthe MAP (f {! in s predetermned ti miafter transm ssi.on of the
nei ghbor MAP re@fs ?ﬁﬂ: ?eﬁfg‘e ftype Jpdirarfa the pagketlind.

regi s25at iBynusirign ok eypenelt 19mhe&bﬁefmimwaﬁauedarhuhelﬁrfet&wence
nunber does no 0l nci th t he se uence gxg‘oa?t*%%n 25 the nei hbor VAP

tabl e 16k, Pﬁé’ pLET * csa?ﬁ‘ﬁﬁ é’ ey i ERFYRY 0 P4
nei ghbor [a/#AP aidtel.c%ﬁad:ﬂast b aeme tgtuipd e MAR. rddibs f o inn rBquékP d&ﬁkeﬂﬁs

et er m nedtuhernbfi i Yar SRt BRERL S G, P TS enli BheRes 1R Yy

ref erri ng presehdrembodiment, 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 i1s 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 gets the destination address in the IPvé 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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30 exanple, the time of the forced registration request transm ssion tinmner.
By thus transmtting the nei ghbor MAP registration request packet 6 , the
MAP ( k ) 1k can register itself in the neighbor MAP table 16f of the MAP
(f) if as a neighbor MAP as shown in Fig. 35 13. Unless the forces
rregistration lifetime beconmes O (sec. ) 45 the information of the MAP (k)
[k continues to be maintained exceptionally in the nei ghbor MAP table 16k

i rrespecti d I Sghtyot g MAP (k)
[ can al vy sute Bl EPH 42, tie Atad dntor o FLop Ralqel st to ALY
itsel f frothedBBR valind8t tut tle NARY He{wéqr s@tE the: neqhengermumhgr by

transmtti { 14& ® L t her.
each MAP Ii}%&%ﬁg?g?g%@ﬂ hd\ﬂﬁe%:;glﬁgt;t{)o?%ﬂ %LLSIS%F sone I@P ‘S&:P?u MAPS

can be detleéPcdhdyaduen IhsRof the seaupree nupbesnd 1nthe; Bepﬁeﬂetmle MAP
that i¢ disfiaghownOd Fog cat hem% %aﬁewwmemﬁhmsdﬁi %ﬁk%wxpt her

MAPS due to the relation of the network topo og 8ven such map can

det ect ed byk BLERsWPIateR thecvalue @%shemuw% pHRbPE ri@qaagt-mn@t

Even a MAR#tAW Ngxaket Bt M\Pré nnidwy nei ghborhood is not detected by other
MAPs if the MAP i e not stored in the neighbor 15 MAP tabl e Wen searching

for the MAP and TiedBRRenihd Shd ghsMAPl\MP) thioplesythe bimeiof s¥RAtHen

nei ghbor M¥° thaomap rs?édﬂ!h b&ﬁ%%hpaﬂkﬁtszﬁ'%eé I\/zl iﬁ'actﬂeo'iiﬁ@!% 8e trﬁa
prevented In addition e descri bed above, eriodically

transit s &w%‘pmﬁmmﬂeaﬁ%q the |56#rPHg€é'e?§tt mép teet shingolamp( f )

i f every tdﬂﬁdﬁ@xe“a@%ﬁedzwalEﬁéaééﬁibdelﬂiﬁést ThaNggassh Obny | £ time [ he
second table 17k becones 0 efore, the MAP(f ) if periodically

recei ves t‘?fecﬁ'éPﬁFiBBrbwersegﬂ-gtFé??o‘r?%"eduégtt%‘bﬁép %°4¥%?Pnft°r¥eal\0m k) 1k,

and updat e isherteacesle 'fdhdrd &tflt@i' khbesta®e 1A% eszrseswbac I)hesfﬂimd
regi stration fetinme_of the ngﬁ Pdoes not becaone P(I(%sea and t he
t

i nf or mat i ot giﬁoe ni fg fASLRARR k)trﬁ( Rikstd dnpEhedfAR
excepilisonailey aneuayheanee ghbq-.rhdvaash:ahhuéﬁf optiort. hedddt B2Ktp alaelay

T et i ohoRn, Abh W 60 1 SRR nd, 1 hSelh Sosbota Bannct)
I k. Therefmme(,n)t he Eewmﬂgr@glsﬁs adédrtH igwikete rbpeption MGE&) 1k in the
el OTPor Mo lrRaid bR IR Ry A G WARCD) U hBisg il o
regi strativelue f7e8i (mséor) thetvddt( )t &ndt the MAR meilghhar thé\hé BddioB5 7. 6f
Arrived b (aBlE 16k, afd SethtlRS delay PELAL LR RS 123 +530€E5R Sk 1on
header 32 to the copled delay value. In this way, the NMDP unit
15 in the MAP (k) 1k creates the MAP search packet 3, and functions
ags tha search packet creation unit.
Upon receiving the MAP search packet 3, the MAP(n) 1n
25 transmits a MAP notlce request packet to each of the neighbor
MAPs stored in the neighhbor MAP table 16n in the MAP(n) 1n, i.e.,
the MAP(n) 1n, MAP(i) 11, MAP(K) 1k, MAP(1l) 11 and MAP(]J) 1j as
represented by a dot-dash 1line in Fig. 6. In this way, the MAP(n)
1n, which has become the search packet reception node, transmits
30 the MAP notice request packet to the MAP(1) 1i to MAP(1l) 11 other
than the MAP(n) 1ln itself. Therefore, the MAP(1) 11i to MAP(1l)
11, become peripheral nodes.
As described above, the MAP(n) 1n transmits a MAP notice
requegt 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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46 the MAP(k) 1k is not handl ed exceptionally. Therefore, it is possible
to prevent the MAP(f) if fromcontinuing to maintain the information
concerning the MAP(k) Ik that mal funotions due to a failur or is rnoved. 5
In the same way, as described above, in the case where the sequence nunber
I-n the nei ghbor MAP registration request packet 6 transmtted fromthe
NAP(k) |k is |ower than the sequence nunber Z for the MAP(k) |k in the

OO D sleYufi g chdialRatbabRE: WUalILRYSHL BREYS bLhELLETL2>CF, O

t he nei ghbor MAP 10 regi stration request n 'n the
same way i Chils case Bewaper, thﬁd“ﬁb(rltbélnradg%trmsrlnrl:d thetMARNnboLcehe MAP

k 1k 6
'E her )eaf t elrfht%‘ms@ (érunk%ﬁ S%Qnﬂrpﬁlné inq{w f?hlghés no(tq()h&?fdl ggicg
except i onatd Fheiransny sgiongaurgmet &hﬂé@dﬁ/ﬂcm Dedkat raegl Themefone| equest
from amot hexe MAB (89S 17 Fdy e&%%‘é't‘i%ﬂaﬂ!?he %a g| S F@ﬁ-’ﬁﬁp&e uest

packet 6 from sti I | anot Her MA
that has ré¥® Pearieseda, rangd dheaABAN) rin mméngmmmaeuabhepachet

trane~m t srdd¥p tHIIROAS , %erd%b'tihr alibag %%%hﬁ/g\g&qgﬂ%@ﬁ% k%%kﬁa onl y

result, it.is possible to prevent t e nei
MAPS t hat Af B TRAUKE (15de P?”-’hﬂ-%ﬁ@eﬁrﬁwfspxtrhmdhﬁmtrmsmmim prevent

th mb f
Val uo.from decr Seacateattyy Bk, SAUD YRy el MRKERT H Ebetted”

capabllpl ty* ¥AR BoBic@reqiend ppckas. tand rﬁﬁlﬁl M!h?nﬁmd%trnagmitarﬂmla

hb WMARS t th
(e vap ré‘é‘é‘.lvtdffgq“g??g??ﬂ’ﬁ%eaﬁ*eﬁﬁs ety THS bRagseAsh ST A 11"
the MAP (18egqribadRyt %Bsﬁéet%migﬁésn qwaegpgncammm packet
acknow edgﬁilaabhpaﬁbﬂlp(l)emrhﬁ&lmq fHhey Wgh)e*gﬁnﬁ%r arﬁ aAtm?Jl%I ghbor

MAP regi str on riguest packet 6 a predeterm ned nunber of 't mes her e

is a high%taE BPELee TeResthhacked één‘é°p‘?%tﬂ%"‘§¢@l$da§°athalm@,)
renovab, d.r:!.,pram‘dl Fug.r eaeeﬁbﬁg Qfvre et idde’ FelgBBstePHEREL 4 fq@q&g her MAP)

nthe NAP 3 h he MAP( k k t t Th hb MAP
I ragi ~ :?f"lj'a:ﬁ‘ a gﬁgg 8’3@%}'5) 21-7('0 gi ?\/A:D o?ﬁgr {ﬁgm he M(ZP?E:‘ g) |O1[ .
zn addi tion, inAerstsowr anFHyENBAI asrr'icDEn!ﬂa-tttli?élmﬂlmrl-?:ﬁﬂ!&d‘Ele&ub/m?l\%A ﬁf
di st ant fr o#llﬁ n'\@: ?g g‘;aﬁtﬂ cannot. be .det ect ed ot her ue to
the rel ati on HEP R ¥ Rt i WQP&%&‘FF-SR&E@-%l ghbor
MAP t abl eheiaflers usmmasublmspamml gvbﬁiw:*o&bb.ﬁd%affﬂg%ﬂeat i on
desti @thg L r’rgg %e fo %rat |ifetinme concerning the MAP
very ?ong oy S& 8¢ rr?&l cqftin,gs SpKEKReRi P8 ?lbe é’Pé’se t he
i nf or mat i cotdoeceequest t:iwdéﬂ‘.s Z'inlald:alj bénd s IRakednbNddP&s e 1y he
forced, r ' ' | i n nei hbor MAP regi stration
request pggbi:caga\&}gp%%%%%ﬂgornssé%tqh "épf‘}&é%F ResE Ak tE 45 iang
prohi bi ti 4d aretskored dnnhhe diPvhheadersgslhand\R1dn rhep@etm.w MaP
regi strat re b
reg: steri Eggtehegll\ﬁ%gl n t%&‘ﬁ% nelm#b QMPﬁPngLEﬁEh % ésef'orced
regi s€9 at RoFeaneres rmnftheraf%I@mOJﬂd.nmUhea{kP nbeieaa:saqlgatpt Paidkietti on)
Ar r ange t n t W, es rlbed
W horof erao s padakERe I CRARETH 4 Rl a VRN In Backel B dHEni SR °F |
is newy BPEHREBJTthA %w%mq@ adnihec aehvech spatket zadept ide nodat,e shown
Fi 6 I O P table 16
in Fig. 6apal i &Q!’.\hfevéjﬂ%:r% tl‘idpaég dsas.aﬁbﬁfssi%h ?{Q&J}P% oax ?:EA € 100

of the newly_ arranged resser an y val 16s
MAP( 0) t oP&Rle} mw@;iqﬂa rmdﬁe#nﬂhamthmb)mﬁs are stored in each

30 of the destination option headers 421 and 421.
As shown in Fig. 8A, the NMDP unit 15 in the MAP(n) 1ln sets
the source address in the IPv6 header 411 to the IP address "n"
of the MAP(n) 1ln, and sets the destination address in the IPVé6
header 411 to the IP address "1" of the MAP(1) 11. The NMDP unit
35 15 1in the MAP(n) 1n sets the type in the destination option header
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25 previously set. If the lifetine for the MAP(e) 1e in the nei ghbor MAP
table 160 has arrived at the search lifetime , then the MAP ( o0 ) 1o
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 pavket, 30 the MAP(e)
l.e then transmts a MAP not~.ce request packet to eaoh of the nei ghbor MAPS
stored in a nei ghbor MAP table 16e of the N%P(e) 7.e, i.e., the N%P(e) Vi e,

MAP(1) 11, 124dp ds R dash
i n(e ;rrow [ nlil(gd) 3t hﬁE&% gCEI VI W taﬁgléﬁg%féaqugs pac QQE 2Zch
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recei vithg 1% e dhe Seaygace: nupher \pi (§he |8 aarsghs mtag % atime hot Fg
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, . VAP

to the I\/AP??) ?fzég{er é’&?egg)t &8 B?r‘é"ﬂ%t ithe #ea%Fh RodegandgthaMa,
resul t15 the\)vm@_@kviﬁg%th%sé Eﬁrpﬁﬁﬂa%@i r@@@t !bit%gat&xr?tdae Isﬁgaﬁﬁggyt:on
concer ni ng, exi n e aQr S u es e nei or abl e
160, on tg@%@é u%fiq"tingif‘e’&ﬂ %%"Pa\%g“ ﬂ%%‘YXPlg‘ﬁl % 3 (meect he
l;/AP( 0) %oh@:asmsmbesaai-ennpaem 3 Ity mg th Wa(ndl s)eftiiltﬁaddM?&( a)

e eac V. ue an nf or
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Subsequently, the NVDP unit in the MAP(g) 1g erases information concerning
t-he MAP(K) ik, which has the | ongest delay value, in the neighbor MAP table
16g (Fig. 16). It is supposed that the 20 forced registration |.ifatinme for
the MAP(k) ik is O (sec. ) . The NVMDP unit in the MAP(g) ig newWy registers
the information concerning the bi AP(o) to in the nei ghbor MAP table 16g as
represented by a portion enclosed with a circle in Fig. 17. Tn this way,
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which is inter-node information, on the basis of a MAP notice packet, and
the update unit configured to update the nei ghbor MAP table 26b, and
“searches for a MAP. If the lifetime of the information concerning any of
MAPS 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 Ain Fig. 19, then the M1(b) 2b starts a search for a MAp. First,
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address cng %ﬂeaﬁgﬁtﬂgéyégﬂﬁéquest packet 41 shown in Fig. 8A, and sets
25 the delay value 1 in the destination option header 521 to the
copled delay value. The NMDP unit 15 in the MAP(1i) 11 sets the
delay value 2 in the deatination option header 521 to a delay
value between the MAP(n) 1n serving as the search packet reception
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 521 to the
copled delay value.
In addition, the NMDP unit 15 in the MAP(1) 1li sets the
35 processing capability in the destination option header 52i to
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25 2. Selection of MAP Sel ection of a MAP effected by a M\ w Il now be
described by taking the case where the M\(a) 2a selects a MAP that is the
nost suitable for use) as an exanple. As described above, the M\(a) 2a has
t ha nei ghbor MAP table 26a shown in F.ig. 5. The 30 MAP sel ection policy
_hol ding unit 30 of the M\(a) 2a holds a MAP sel ection policy represented as
a MAP | ocated nearest, i.e., a MAP having a m ni num de~.ay value in packet
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ot &F « o8 SR a iy BRebG i e BRI EOE FEEE AT d0i6BTaS Somput er
to create a node notice packet, a conmputer program code 54
2. Inter-node information determination, MAP detection, and
neighbor MAP table update
Upon receiving the MAP notice packet, the MAP(k) 1k serving
25 asthe searchnode 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(1)
11iandMAP(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 51 returned from the MAP(1)
11, 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 5] returned £from the MAP(j) 1j. In the neighbor
35 MAP table 16k and the second table 17k shown in Figs. 10 and 11,
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for causing the conputer to create a node registration request packet , a
conput er program code for causing the conputer to create a registration
‘acknow edgenent packet, a conputer program code for causing the conputer to
comuni cate, a conputer program node 5 for causing the conputer to detect
the service node, a conputer program code for causing the conputer to
determne inter-nude information, and a conputer pxogram coda fur causing
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detect” a MAP o paal o=ty %We%% 8t tRet B%c%‘?
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t he I\/{b\lg?r@nﬁﬁ %&A\N‘g % %f%? ect 0. MAP eas] Il\{ Qwm- node
| nf or mat | 8 fe atue agme and thereby obtalns
the delay value between the MAP(k) 1k and the MAP(i) 11. The
calculation result becomes 112.5465 - (112,5265+0.,0073 +0.0063)
25 = 0.0064. In this way, the delay value between the MAP(k) 1k
and the MAP(1i) 11 newly measured in the MAP(k) 1k becomes 0.0064
(sec.), 1.e., 6.4 (msec.).
Subsequently, the NMDP unit 15 in the MAP(k) 1k conducts
a retriesval to determine whether the source address "i" in the
30 MAP notice packet 51 (Fig. 9A) is included in the IP addresses
in the neighbor MAP table 16k (Fig. 10). If the source address
"1"inthenewlyreceivedMAPnoticepacket 51 exists in theneighbor
MAP table 16k, then the NMDP unit 15 in the MAP(k) 1k judges the
MAP(1) 11 serving as the transmigsion source of the MAP notice
35 packet 51 tobe an already detectedMAP. In this case, therefore,
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t he processing capability and delay value, era included in the MAP notice
packet. The7Cefore, the search node in the MAP(a) la to NNALP ( o) lo, the
“MN (a) 2a and MN ( b ) zb can grasp various kinds 15 of node information
concerning MAPS that are nodes other than the search node itself, fromthe
.MAP notice packet. Therefore, the MAP(a) la to MAP(o) 10, the M\(a) 2a and
*M\(b) 2b can ut ~e various kinds of node information concerning MAPs as
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MN(b) 2b at that tinme, and hold the Iatejs:t 10 i nformati on_of thg nej ghbor

MAP. Ther SfBMEr LR the¥AR RO Eoe PacketnBlrif PAIKRE. CEhem i NP t he
nob~. i ty pagoene Mapqi)t tue ;M\igdd]tﬁdﬂlﬁh@ﬂnf&&ﬁt&tﬂlﬁntﬁﬁéﬂ:@@ﬁﬁhémmr

| ocat ed between the M not required at aII rse, the
M(a) 28 ARFIFY P)“’Eﬁtcgﬁ ol aE‘beprﬁ t:'1 H\?ﬁéﬂﬂl Pode Bec‘?é 7.5 of
t he si tuatﬂﬁﬁmmgennmgulhebmagemm as Inozhendzal\//sgﬁ?;ﬁ mmga.;amlt e al 30
arrangement of a new an_ex g or. a failu an
det ect9% W“WQW%P@% ofOTRp® PAg*P g;‘jf% Re heﬁf ’f\ﬁ\f( a)
2a and I\/N(thie ApPanntbudschndeice MAR (oo ridu Sudigesr that edpdabe rof trs 20

aut ononous| e ting,a t, the failure resistance can be
enhanced, wgﬁﬂeﬁgﬁ{\{fgf ?fg?/é‘%%gi renoval of a MAP, and alteration of
t he MAP arrangemanth@authésdmmd.cdrrdmm cassg,ya NMAR seticd panket n t he
MAP( a) la to NAP e ay
val ue rﬁoeﬁ’rerﬂ?g’?dliﬁ‘%) r;??agl on )agaéa%lg%%tg aﬁé&g?\@/hnﬁﬁgf h%b;ﬁé‘% rch

nods asd adtidees paoked aeraewmmcpmag dio o MAP seaachi pgckgtauaicd wham| ue
(inter- no g0 € 1hbge nd Vi ng
ae a searc %Jgi% trhecg%flggiﬁg%o a ?gig%% Eg %?'ﬁféerafwﬁ%@&sﬂ

i nf or mat i cthe mm;énlkhbdm&’qyemmq!gragﬂpne ri'éw ysanepcsonmb@ptmn node

and the éﬁmé' k@%riff}f\‘%%wa? mnfahse Se Hunithe VAR POt i ce

packet . e searc nod It o lo, the MN(a) 2a
and M\(b) mmahtbénmtheurmmbqwrm Jeﬁ‘-t ﬁbesa PEe pfthed: thered

'”tef deid Qﬁ%g@hheﬂt %h\&%afhffdﬁa%%n%é\ﬂﬁﬂ esemptdbet &bxépde and

t he SErvi ass the peripheral. node . Ther ef or e, e aearoh
node |n tHﬁ-NﬁPn@tatheléatQGNM$n€°€m9t#Qﬂ Q#m?qWW§§P32én5ﬁ§mHNGBP «2bl®an
ggs't 'hg g;agrﬁi*&%d el BhaPQEErs N NMDY uRTEVWES LA Iti MaBRR) IR Midyeer vi ng
that update of the information should not be executed.
Subsequently, the NMDP unit 15 in the MAP(k) lk executes

35 update of information concerning the MAP(1i) 1li in the neighbor
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node. In addition, it becones unnecessary to attain 5 synchronisation
between the MAPS in the MAP ( a ) lato MAP ( o) lo, or between the M\(a)
2a and MN(b) 2b and the MAP(a) |la to MAP(o) 10. The nei ghbor MAP table
stores the own-node information such as the processing capability, and the
Fnter-node information suoh |0 as the delay value . Therefore , the MAP ( a
) lato MAP ( 0 ) to, the M\(a) 2a and M\(b) 2b can hold the node

f t f b Ps by
nccoss: ng VR CAEHEDN- MARTss) b6 MErerEr 3% i dba e PRL 45 Pandiorar” o
) f10 t he smdc(tlelng anmmg(sdmay&hmaa us@pewumllq ndnem_uroaﬁf;t
i nformati n as udgment ter [ 0,
updati ng ﬁ%’e}'ﬁe?gﬁgﬁpmg L%:SFE,“QRE %gej hg#e?q%ﬂ'% FHE‘ e of
sel ecti ng secddiid tabbe ats'eue tlimaaulﬂlthemcé;kﬂdrengmmmdﬁhﬂeepaames five

hb p i I t d f del
20 val e. Snirada, 1P nalid BRORBYHEI S arlekabr 58 e n kR BAT 6 28 anc
IMN( b)d2b t(tmmnh )t"samamdmsmmg smkhlnb@&m ohbra, WU oiaamermxaow?ﬁress
stored In e r S n,r 1 VI e
node sear clh paP NHQQ %@? Hg@aiég%ﬁ’ %ggcﬁﬁaggc%efﬁg&tég?% e al so
transmits mmmlmvaiuaeqm theexds tingadelnyrabue divd hﬂb’d:ﬂg:l.ﬁ@

dd th P tabl t h ket t
node, - Uportaken Wt Al thE FRbESwiRy ditanain plikand SPRRBOYCITTREReR o
peri pher althnadelayt uahnsea rihue resuiltcopamited t it ttivn dsarepresdntedsby
result, t%&ﬁ%@ qlanmegz in the MAP(a) la to MAP(o) 30 | o, theM\(a) 2a

andMN( b) canreeei MAPnot i cepacket sreturned from a | arge number of MAPS
serving as peripheral nodes . Therefore , the search node in the MAP(a) |a

to I\/AP(O) (b) 2b ca ain t.ion

concerni ngk’&ﬁ&wl?awggg gﬁ@%%y%l\ln t'?]eeaﬁﬁ“& &1%8#&303“9 ngflfl alaeht“y) det ect
nei ghbor 6BBs >huing 85 4sPor(tl deltay)val 6es. 58 The (AP ( a) lato MAP ( o
) ~.01nclude the NDVP unit 15 , the nei ghbor MAP tables 16a to 160, and

the interface 19 ( respectively. Therefore, the MAP(a) is to MAP(0) to can
access the nei gRBoFhidamayarthe smegthedidrlay vaiue heoawsm 6t bcangmeke: on

the b t ket
to anot LZF"‘@&*MPS#‘%%%%’%%?FS%W PP pnd8 duhbeishl g oife M¥elALA BTl
sear oh paliRét FREIIURAA hede nﬁ&ﬁ’fﬂé‘r@dmbdﬁcrmnblimpwlrl}eaaﬁ:tﬁmmt i on
grasped bunit Eﬂbﬁthﬂngnﬂié‘ﬁeﬂuy:)%alha Béehd R end MARRA( i’)cdéf%\t: neﬁ%m to

can oreate_a MAP noti ce request 10 to be transmtte

MAPs 4Qvi FHeRRATSR é@th%‘?%&hPrWEWei hailggarring\pstthe peripheral miﬂ,e .and

transmt therbBP 4etsFRLFHNY S db1RFCHSEINe. TRRS t B
to MAP ( gh%réigacan equ%ggjt tdhtja' gel JF]be mgéagpg%géyl nth %ﬁgeﬁ(%%bor

tabl es 16 Yt%" e peed W'}q"(ﬁqsﬁiﬂkkét condueged. of M\(a) 2a and
MN(b) 2b i ncl udsabséquéhdfy Irite XMpPndnibel AR adlecRAPPR) POL 404 dlhcfb el | ng

t 30. f VN th
Yabl o 2eAng HESRRsatng ceanats CERE VAN igB), BA0.ES mauanam e b of
the N sélleﬂﬁf'oﬂrcpmltmmﬁamﬁabepaéhet|\8F‘){é()Fi@- andh'\/l\ifwlﬁ%) »ﬂh:lpc%ﬁ:o
ton r n t t n
Dol oy 11 S Sh8atagth  Rio A Bra 0 RBR sl dfEF1 kSRR 08, koSS - T Emsiti ¢ on,
me m(a a) the mmbndxl(ﬁm)blzblake(!'hlg oneo)g.y wlnbummdmnet Q5 1igetﬂﬁcilmlp5?]¢qrs for
e ok eEbh 8RabR et P 'Y (2% pkOhuEnh = JELEL T nEd e, LN

i nfl uence of "vari ous 198N MAPs,
t he nunberongennpsg ttheeMpPMésBi rig; ﬁh@am:ﬂgl'ibp:OHAthHWlﬁkt wfgg.‘f 103nd the

traffdep v f 2a and MN(b b ca sel the opti mum
MAP b:;y(pum8 uP%%JéJgdgfiyﬂ{/ealel#eﬂgt&W g)e&]ayt Hggﬂaréh%t %e%'f e30
sel ect i ondpbermined hia Y a)alim #Hnd Nhebr. 2b nsplad:nmg)rmesmming
processing capability "01" (high) with the acquired processing
capablility"01" (high), replacingtheexistinglifetime 122 (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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capability, whioh is information other than the renoteness/nearness
decision information , as one of the paraneters of the MAP sel ection
policy. Therefore, the MN(a) 2a and M\(b) 2b aan select the optinmm MAP by
considering not 35 only the renoteness/nearness condition but also the
sState of the 59 MAP .itself . Five neighbor MAPS havi ng shortest del ay
val ues are registered in the neighbor MAP table in the order of increasing
del ay val ugapddierafgye the MN(a) 2a and M\(b) 2b can esaiZy 5 select o~
nei ghbor MAP neeti ng the MAP sel ection policy w thout using the anycast
address. [ Seconehﬁzﬁtm:ﬁuiéhp,f fudiban| updzoningbpatrabbody then AfoLmeetsa!

Configurat t4.0 T I cation
system use% t he li@gh@ ﬁggﬁ& u"(fjle:l'sn in ﬁ%gﬁPOPWN&ﬂgi&nggguﬁﬁﬁPﬂ??ty of
MNs. In tHehedaseat tafermation )coacsamliggohhcmmnu)ohi 'in shal hetgnuaber of
hops bet wagle NQ#A% 18# tqry di u ion 15
criterion for det e%r rﬂaﬁl ggaﬁﬁeﬁhm hg di s g?\ﬁigf%e‘*a%e'e%%ﬁoggeg gﬁoig

for the réfb#bﬁé?é’/(rkéa#kmgaaes@ameiglnbomwmbxmsnumfmcth

bet ween nogesiies upaate GfF2Rfiguration of MAP) 20 $xcept that the processing

concerning the search for a MAP conducted by the NVDP unit 15, and the
nei ghbor MAP t afhe qaRe vhere dberih textflasenl 9 thahe¥ARlle) dkifedr pbeivéde VAP

bst | h b
bl o ana T M, B0 188 Pasket 61 MSttendt Mol cheOuad( 4] LF4 TG VRO D5 ow
be ded®ri Resde&criiedy é!pﬁ@umm«rimvtmqme norigle packet 33 ¢ dhd MAD(e) 117k

f the MA { o |
2 shown 1 ot PeRgRSNAl sCROO o R0 PRANEEY d ad1ag Vit el dl P £
nunber of AP (K} dii m#ns sacthe seaacbéms!@nmd beMAP (1)) Ldroexving
registrat Ia@h bbﬂbhaﬁai hBaaccC. sﬁecﬂ%%é Qmﬁﬁﬁﬁﬁﬁén%%%wt bl e

nei ghbor The maxi mum nunb entries 1n
116k is se"tk Fetexss torghentime ot thachimen thhéhﬁmﬁmmbﬂ:albdpslbhtm the

VAP (ks) lngeat di kel iitoR UHENIRE AUV JABRRKALY B BAGR JRLINN

As a general hbor MAP tabl e stores in

u t he nei
concer ni nd* f&"hﬁhﬂﬁ?%ﬁ&ﬂum & the srdilvgl bimed 1215584 bsec  HiofetBe MAP
nei ghbor M&E&abayaaeesrseyl | estnaugightof, e Niibe St o LA %grﬂ?jﬁ{) of

I ncreasin u he sequence nu

nbe
f or ced reglks??%{ﬁr’iﬁf 'FIF? @FFFFE%HP’%%Q@%&&@@@%JW )2 thededayaralue t hose
in the nellghbﬂWewRHe&bb&r&:ﬁknéd@\Hﬁd €he fddrchd axh%tsfgé’é‘ﬂtiéﬁ)lrﬁoq]qlf .
etime

storez a sgqg nupper 3 t t~al ljifetime (in sec ,  searc
(in s&. eE*ame nurfgkt PB{lede?Je‘g? & PRLWEAD; hhe.%eaquh @Ecket( i n
sea. , u:lemapmiof:cm@wl erranltnbrﬁérﬂﬁhéﬁﬂll&&idé r 2gaal phsel) i o tha SEC -
) and 2QebBibb@' MAP notice packet 59 (Fig. 9B).
Further, the NMDP unit 15 in the MAP(k) 1k conducts a
calculationinthasamewayastheMAPnoticepacketSi,andthereby
25 obtailns the delay value between the MAP(k) 1k and MAP(j) 1j. The
calculationresultbecomes112.5554-(112.5265+0.0073+0.0083)
= 0,0133. In this way, the delay value between the MAP(k) 1lk
and the MAP(]) 1] 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(kK) 1k conducts
a retrieval to determine whether the source address "4" in the
MAP notice packet 5j (Fig. 9B) i8 included in the IP addresses
in the neighbor MAP table 16k (Fig. 11). If the source address
"3J" in the newly received MAP notice packet 5] does not exist
35 in the neighbor MAP table 16k (Fig. 11), then the NMDP unit 15
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10 HL (Hop Limt ) . The sequence nunber 3, initial lifetine, Search
lifetinme ) sequence nunber 4, forced ragistrat~.on initial lifetinme, tine

- of forced registration reguest transmssion tinmer are simlar to those in
the second table 17k shown in F~.g. 3. The value of the initial HL is the
.nunber of hops that becones 15 a reference value for determ ning the nunber
* of hops between the MAP(k) 1k itself and another MAP. The initial HL is set
tothe initial value of HL_.in the MAP,notice packet. The initigl HL of the
VAP TS seknitdie NP R Xi T AH9aPa Eha MRRET | LB TRING GFcERe tTanamhas o VAP

stored i Nngbliod%BH Y MiPnbabbe pdéket 157 tthebdCanpewip e dtdaniMap 116k is
in the state shown in F~. t her ef

. 20 re, the second table 117k stores the
number of IRoPEher orls MR E 35) 1Pk€&éﬂﬁ%&)\/l&% dugses & t he
[ nimt)i al ][i:lrx]areT:?@ a rﬂdd'h@llbﬂihﬁt?iytm(t'lta the mg(gp Iﬂetme_ 'wnymwyb NAmdmldt hil6k
nu er o ops or C nel 0 store 1.N e or e ,
but tHe 2&RiThe ngi %%MtBPéG?@%IV §eP°ﬁ8h§°Eo‘H§%£‘?r \H}%E‘#ﬂ?‘t)he
sgg_ond t apke J:ikiknelatase{dﬂﬂjirgi.tiw H:ﬂa m_deeam?w"gr ﬁeﬁhue anb 'dﬁ]gdhby
a Ing a rese onst.an val ue (0] e XI \' | e u e 0 ops
for each g’éiﬂ?ﬁ)oﬁ’ MRgTesses 1h, %é’%ﬂ%%&ﬁi&ﬂ“ﬁe@%fr@“'
Conf i gur athenvieP M)t Becamt thBaMAP (1e) Prio Qesiyesg thenMRP (1§ POl § heo WP asear ch

Conduct ed %}; th‘i NVDP unjt_25, and the nei ghbor MAP table) the second table
and the MAPWLY %F?%‘?F% By included in the MN are 35 different, the M is

Sugistlemt idal Ihy tmeawqﬁbd rgtlslw_.th]gnmshﬂ}m 18 in tie M(mﬂal; dEte riin@’s | bor lI;/AP
tabl e an e second .t t he of the present e i_men now be
descri bedw%?t?%’ﬁicﬁ%(f geﬁgf’gﬁgwmw&hﬁ@% "-‘Mn-‘ér' 5833 EarPébﬁlé t&'ﬁa of
tgg I\/gl( a% nébghor %ﬁiubﬁlé]@mﬁn%;ﬁbof?ﬂﬁﬂiﬂ:tll;_hfummt_ kohdior WARstabl ed
126a 5 s e ne nuoher ope. li ime.(in,sec.), and a
sequence ﬁfﬂﬂggﬁgfniﬁagg&ﬂjﬁﬁm%gg? °81“%H8&8%%?'P?5e§1??{‘ Féé‘aﬁ&:@ﬂ% r MAP
tabl e 126whéetherttiie delay Tadusuobetheo™AR(pY 1Y mbasurnedcrn thehdasilset ween
th d h_nei gh P.. T [ R.table 1 t 7.0

i oritet | 86 i 0P RREERe Bawet b oeher et Pl ey T A TRLbeR,

nei ghbor &Apzhd aelohboraMABst stardibdnothaopsighbors MaPetiabhe t1fk dFdgr. of

| nar aasi g QD e0L 0 tian THE e LEVAIR B0G,LHS PRANIEE DUTAGh 27 ¢

simlar to thoseé shown in € nei shown . '5. 75
As shown Ah thip e hthesowdighboxbMaP12Ehlst bfk setoresUavfisamatiioar 3, an

Ctial 1 ; : _ Lt Bt , ot al
. The BofEAERING WIF Tedobdk MARR dn kb b8Bet Gk Mifendadlh Bhabl 7
substznt i whlyet hdhemef axe t Hdec NMAPt Haitethmhowvld st shemmparipon. 5 .

subst2int  welye  hehans an ol @ QWL Showmpar 18Ry,
et the SEArofY PETR7 i ud Be Lo MU RpLURDYE i nabLREIE e gbRt) T

MN can ef felay avakis din fidre padghbert NAR gableelflenci es. Therefore, the MN
can update the jff{dRid10 QAR BENEnbhAAPE) PhDPr1dAfRatiY Thaphanges

according to the novenent,” with high uencli es. As a result, the M

f 25
can Sui t abe}ayrealnen iy the Bﬁ%bh%ﬁr’ﬁiﬁ ale A&kghbhen ey MMREMadsg to

the myvenggtin The MAL (k plidhudse s RRAHUEREMA( 100 SHAILPRERBE ndwlef er ence
value f or determ ning the nunber of s between the

hop MN (. a. and a MAP.
Tha initiEe9istereddn the nedghhper; MAP,takle Jibkas; g %WI&P‘M&%PnSPFce
packet. Thre MHE{} 1Kl Ofntt#> MAsbSof FAWf.f1¢] ailid Mehatgad V@l vhluehe case

where the nunber of hops between the, MN and a nei ghbor has vari ed
| argel y at3o? diPRPE O &%TMP,”B e ek eEeatet gg?ﬁaﬂ%m VdBeRot i ce

pﬁCk?tA il dpnn%e gfdiigtﬁm&t Malre tiblat 16k | mﬂao&gevenbemﬂ hﬁlximiltsé%h H#hof
t he can sef. to revi qusly r CO ant, val ue. e
vAP s¥] ecﬂ“c’)r?"%ﬁﬂ:y{lﬁd“{ﬂ%% L}*iat% é%‘ei ﬁi%ﬁésn a%%‘fnlgé Pk \clPet Me¥I¥esent
enbodi wenfebgﬁﬂsrea%&ﬁegghmmbim_ e"ﬁ)d\mplIFGﬂﬂlemiaMﬁt?éﬁﬁP(kr) t he
present enpodi nent, a cision,criteriQn "a.s e uphe, ps het ween
nodes i nd?ga‘?%%s ot &0 t ypdpLfce *rgée ﬁ’?&@gg?rt h‘épdg%‘?"‘;? 8%‘%%61“83. on for
determ ni g9 YHEIMEP ridelel Puoxet Bgt.ween nodes is short. Therefore, "a node
boat ed nearest" ns "a node havj a m i rum hunb f t ween
nodes." 10 (NEt%”&?\”oPtsgﬁrgﬂPHg Jf%&hr?ogégiyr?ﬁﬁb%l Q%Fggetgggﬁil ﬁé‘:’f # a node
(MAP)35 n ghervebi timar eipupcdblay sybhen i thennedhrbdesAr Hexble 16k
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(Search for MAP effected by MAP) A search for a MAP effected by a MAP wlll
now be described 15 with reference to Figs. 22 and 20. Fig. 22 shows how a
plurality of MABs, MAP(a) ipla to MAP(n) 101n included in the nobile
comuni cation systemforma group . In Fig. 22, the MNs are omtted in the
dllustration. In Fig. 22, neighbor MAP tables 116a to 116n raspectivel.y of
the MAP(a) 10la to MAP(n) 101n are shown 20 together with the MAP(a) 10la

to MAP d
Stored I n Ttnshe i WheN che AhpdfsiddbhORey MY RLEPed hollvaR I ARGEC
bet ween eddie BMDRiLY 16018 the MQIP((ﬂQ) 161#?%1815’6&5' Wblasthﬂﬁcthdlﬂgmm

hb 1 Bb h
05 Pn R g teaetiatiodlERebeinid e A hAUHBORoMAR BEVIY & o B W
10la to va(eﬂ)terothanrﬁbge@@l%ngpl% afathie MéP(d)l\/hP 4810 (mae bk descrl bed
by taking the Ci‘i'etl‘i\gefé‘rédﬁer@%&.ﬁtﬂ?g'&iyﬁpli%ﬁg%;??éﬁifl. BaEghbEE dasd 1k 15

in a state shown in as an exanpl e
second 30 heatding 4161«1415 veduet greabey ddwmn thehdelay readud pfethedMAR(] X he MAP

(n) 116rx)3r§e ﬁjatebe &8, § henlsi gho %M niebifia%gﬁ%%ggeiﬂyw%g Pis

61 ( se etine i s decrenent every secon ater,
t her ef or e, thattethe MAF(38 1bHshonddrey Bp qusw rngﬂnteneagtmbhewmglﬂme 116k

arrives a I ifetinme
coi nci desmw(i‘?tabfécls%{a%gha ngﬁﬁbb’iﬁ%efﬁﬁ Igé;lg%%oh t e I\/AP %@ 1%4 'starts
a seatBh ftdye MARAKK) Wi Hoesspettcqnfiugic upApta) of L‘nhm neighpars¥AR tiahileand

reception gk WABedCsfCPh®MA® intbdVR |g§ 5 paoket First, the NMAP(k)
10,k transmts a MAP search packet to t ) 101n , and t he MAP ( n

) 101n recei vesOntthesother bapds df bhere é—élq Gﬂﬁghboﬁﬁ'ﬂé’v\thmt fp@repten n this

case) thenyl abgay irdd\ehkh 489 fRGU0TES dnd Aa1XIRked]] 1RSI 1010
becones 10 a search paoket receptlon node. Speci fi cal gé‘?(atﬁe NVDP unit 7.5

in the MAFEELsisatlopchina, shoprthe MR patke:S 1p3the, Frgiudges and
the ipserfrhae iﬁet Hﬂ?@ﬁf) 55 idhod ?b@%wn?l na?is@@re& hen Mifa ShA'dHbdracket

103 includes an | Pv6 _header 131 and a des | on option header 132 A

versi on 13AFoFableilsl pAp ed ShoeT ¥AP Fon phe MAR(K bdkaddFesthern, the
i ndi cati nwbtveuzumsm:ss:hammmpncﬁxééﬁd%?egeaffatpaﬁKﬁ:t tHE HARY

d a
destinati ddr ess f r_.indi t he destination of the MAP searvh packet
103 are sagrg ﬁetﬂ% ﬁé’a"d %ﬂ@ K+t ype, a seguence nunber for
control | | ng thexwﬁ;seaém,pasﬂeewungladlﬁoiﬂnthénm:adkﬁumre&a%fe@r ed in
t he d atfl on gtlon header 132. %’cél?e" N%P\Punlt 15 .in the NMAP k 101k sets
the ~&Bur dBERARRELER; FPRIRFT 4aeh o VAP NAVG ShegF eates k dediat he NAP
( k) 101lv,alaar amsrg né fyhtibas MAPat that aghl e:ﬁsedtm:t ha dlE’yﬁyhﬁlﬂﬂ thah to the
| P addres 10 The t MAP (  k ) 25
101k set sscpﬁreh%p{%)t tlﬁ ?ﬂgt&@& %ﬁgtfgﬁegpp ]ﬁr‘? %ﬁs{:f)“ B timg.; he
present eFozdherntthe NMDPypaltlls ﬂmdheaﬂm(kha%ﬁ&aeasdh&uﬂi@hbz%. The
NVDP uni t ) ey k0 n r, | estination
header 135&? EHE%Q&%\A#;( ﬂa%&%ﬂba{ al ng:glebgﬂg 88§b°§ c]fﬂg %1 ue'd fp53" of
t he S%ﬁuemeuﬁmnbbhe NMDP nind. t305sikn orhve MAP (k)1 1kkregbsers theg MAPQ.J)At this
time, the,L~ M R ol ) 201k S Hﬂfﬂ e val ue of
t he sequen e nu éi?l&‘%l‘ﬂe sec‘%@ J'E?‘ea%lékn% &# fmtphwm . " The
| ~NDP uni t Specifically, since the MAP(]) 1j is a newly registered

MAP, the NMDP unit 15 in the MAP(k) 1k decides to store the measured
delay value as it 1s in the neighbor MAP table 16k. The NMDP
30 unitl5intheMAP(k) lkacquires the source address, the processing
capability, and the sequence number from the MAP notice packet
5], 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 satliafy the criterion, "information concerning neighbor
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15 in the MAP ( k ) 101k oopies the initial HL 13" in the second table
117k, and sets the initial HL in the destination option 35 header i.32 to
‘the oopied initial HL "13." 64 Upon receiving the MAP search packet 103 ,
the MAP ( n ) 101n transm ts an encapsul ated MAP noti ce packet to each of
.the nei ghbor MAPS stored in the nei ghbox MAP table 116n in the MAP(n) 101n,
i.e~., the MAP(n) Iplri) MAP(i) 1011. MAP(1~) 101k, MAP(1) 1011 and 5

VAP(I) Oisn BHRERHCIN SileDirdo sl HASlbddfiy BBV Yot Thne mme .

encapsu~. at e noti ce ack nmeans ‘a pav
MAP not i c&nd&cketim dther NAE(M okt tﬂt@mmt\e rdetamineatdelay wslae scedieh

packet re I i a r
ot her mrg%ﬁhiﬁﬁd::b& 5 :%eoi%%ea ser Eogegsﬂ%ﬁaﬁgﬁéggg inité.ﬁ?:. ir:i?ceep’?!?on node
encapsul 284 pnaumpen@wwpamdettm timizigdasaluei Ole ethe CazraedAP ( i

)
101i t p]-?é}{h t
reshltgnwgggg%g&t%?éaﬁlg noﬁ%gﬂ%ggggg{gg#%re oreé i&ﬁgfs’\h&%ﬁe{l 5{11 > e
MAP( 1) 10€ensespipgpthe AR E1) nibes. 15 Specifiaaliy) the NI\/DP uni t 15 in
the MAP(n) 101n:ﬁrﬁa§§agg P@&%%Hé?iat em&gibfgr%%kﬁéwl eh.ﬁ:eetd

interface 19 transmts thé errcapsu notrce reque t pac
Her eaf t er MAPK{I3d &detnt tlom nedghher dPatiabde Bkt aRi agneighbomMAR Ssimn of

an_encapsgha! apbRY TRl | %W%}ﬂgﬁi\cms LHEE ML ol 4 UL 24 e VP

(jJ ) 101 ) as an exanple hows an encapsul at ed ot Cé packet
10 4 30t ofpEceAareaisteation tlﬂefemme(. @ Fixedi numbed ¢f neigheshMaPsa VAP

noti ce pagkl pbOdtbrk B STNAdhaR Ve BEOKEPIK 10 ndSustiannd 1 Fl oS

24A and 24H, the encapsul ated notice 25 packets 1. 04i I ncl ude
| Pv6 headéﬁgriaﬁiﬂgaﬁﬂliﬂﬂii"‘%ﬂd MAP notice packets 105i and 105 j,

respectively. Thg ¢1v$ vigadens Ribp @ndy 1rkl :Jn %% HR?@E;SM dt'é’ dy for
enoapsul at | ngd he MAP notice packets 105i and be returned fromthe

MAP(n) 10BAWIMAR onythe hw%eﬁréhemm#éeemqwmwe anrd HvaCAPNE) 101k

30 seryi nggaghd AetseRAGH ipde, - T}(ermwan&@.rls 1ﬁ%ﬁémmﬁ)ti‘fwkﬁa‘£%rss' on ,
ssouroe addresses for indicating sources of the encapsul ated P notice

packets 15%P Rftohker MAR japde: i Haon Gﬁeamib%ﬁ?sthﬁr etpretnet delay

destinati 08§u8faﬁdla veapadtatbeda VP ,naha EundqledlsSad e @pdaddnidr.c
stored in the TPV6 headers 141li and 1413, 35 respectively. 65 The MAP

noti ce paakete 105i and 105 j includes ZPV6 headers 151i and 151j and
desti nati pn Neigeboh o rgraldidig and 152), respectively. A version for

G PN RTINS AL R
iI 23i60ﬁ.ti ggka aigfm nwuicln:gl@hckhe MaFr ez F&@kegha:mm:gr ad:dlsarea_ﬁb; of the
eade | g._an jnter i ate addr woa

sequence ﬁun%%? < %RPPB‘BF ’F@c?%g S FEen% R B % i’ gr %tjhe, and
an i ni ti aMAP{njxkn stadfeicitdoescorafs demotrest dua'(tjttoala fallore haﬂ;h{] a:nbi‘SZi gnd
10 152 t AR n of _a, peripheral node
t hr oughJ wip %-hq??t‘hfgq\e/kg‘égét%l %%Mﬁacgg?ﬁggg?I%r°%’15§°%§sﬁvaé§ejdg ng‘l)’?H&ﬁn in

F~, g 25 2 19 thaaMARDReandll pecket tthrankhRtted Dyl tid IMAB(K)s ikhe svurae

dd th t MAP( n), 101
gndr§Zfs|£2§ gfis |n§{&%g%%§d%rég%i fhnts?ﬁgl:gsf’%;agﬁﬁ cFe?ET%?gd é’h% "
addr ess ot mh@ﬂ\mﬂm Infroriat inecti@Prning a]ﬁeighbdﬂemmw bia&ibmecopl es
th t 23,
and sets FRorFii¥e fe LOdaGR ¥ MR RBIRY BECKS i RTIRtR Bag O 12
NVDP uni ttiblﬂnlﬂheﬂllkm (im P)igloﬁn stha lifetine s m:mmmtndzevahy | Pv6
headeyg 15&&::6 the_[f B ﬂﬂﬂrr?oﬁi} tet&e Wt{‘)re%%}ﬂe& re L hE?(&) ‘he

destination a ress int
MAP( k) 10%&, then the information concerning the MAP(n) 1n 1n the nelghbor

MAP table 16k 1s not updated, and the lifetime is not updated,

either. As aresult, the lifetime of the information concerning

the MAP(n) ln 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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The NVDP unit 15 in the MAP(n) 1.01n sets the type in the destination

option header ,1521 to "42 . " Tn the present enbodinent , 25 the type "42
‘indicates a MAP notice packet. The NVDP unit 15 in the MAP(n) 101n copies
t he destination address "i" iri the |IPv6 header 141li, Wiich is the

transm ssion destination of the packet obtained by encapsul ating the MAP
noti ce packet 105i, and sets the internedi ate MAP address in the

e el Sl L A . ™

nunber andékhe amabugeiidBalofulde initial. HL in the received MAP search
packet 103 sho i.n Fig..23, and, sets t equencge nber and the initial
HL in the dest?ﬁ&ﬁ"dg"gﬁ%ﬁgh %a‘%?égrc'?iubﬁ%et%"’t%ﬁe E‘Bp?gﬁ @SQ YRR the
respsat i vaeeguefite numbd:hénstireMAR\notillom PRERs tiTetturnednfide tNAMAP M) 101n
Createg t o ul gted P notice packet 1Q4_j _tq b nt to the MAP( | )
101; showl A9F 74 A ihe Rpmeiee Tker dngbr,thafaigiy 18, dn e

dﬁsti nati( ore ighthoesMAP ntdthke 118kG hpades dffilthe timfiormaltRondHaged én "the " hof
the MAP ( 3 ~ . Jhe. N unit 15.0.n e n 101n cppies the
destinati oA P)anaoéfi]ecsesp q?kﬁmni?h/gglcﬁ%‘“ﬁéggél’arﬁ%e, i@ﬁ?éﬂn? is & Y ssi on

desti nat i edthlert helmpadikiast caseatoed hjiceetapsyl tiié Nplfdte méBnahiece packet

noatbr - 1554525 ERE SSHPRA AL M, pRERRTGEp ol en"nSEghROR ollY sy n

encapdll atlék mEPivesi et Qaldent.) dacithef skie( waylOdndt thd/AMNID WM 1d

and thkes Tt 8 WRECsErPEEAGS e, SheoFREMRA CORRRE fAT VRl olRtnloT,

servi ng 13nagrometheaneighzuk MAR dadylei dsknode aogéheradl\Rfk)e. 101k serving

as the search n (4 ) d ( n)
101n transmts ?ﬂ:a%éé%%t %%%ggke%h%%é?%é*ﬁﬁwtﬁﬁk ;fﬁﬁ%&rﬁd by a
dot |ine Zegdatration lifetieeoffthalinfarmatdRr apacemnihglthe MAR(s) of MAP
(i )q1401ignt 1Q1l P tshe
encapjé%I atlgdemhgg%(gtiség'géci@%? ari g"P?eLF%?eﬂr#);i@eqﬁgaﬁégLﬁte@ct S Svap
noti ce pa®R&t eragerthainfprmatinnreancapning cthe MAPAD )t he seen cin heket
recepti oncRQdem&tdifs ty SAB nving as
t he sear cﬁ node vi aﬁ:?heﬂﬁp(i ° ?glﬁlfeteéﬂﬁ/gﬁ%%%%&ser vﬁ% %@g%ﬂ pheral 25
nodes. Thd® hegharyiyeqd af )0 FEP-Jderving as the search packet reception
node encapsul ates the MAP notice packet with the | Pv6 header having an

address of _a neighbpr MAP stored in the neighbor MAP table 116a as its
dest i 4%t i AReIARBTRLIRA BaTUestlel txansfer of the 30 encapsul ated MAP notice

packet. As a regubdquédte SV B MABLBoSCENLDSLASE eption
node can reggrn theunAP noti ce packe? to ?hetﬁﬂfb\gz?g %1 qsééurgﬁyrgr zg@%t he
¢ i

sear ch noli@PiPan AROKhes MAP L1 Rew berdescaih: neferense toFdoal. nodes.

Heei des sughté unnahat Fegsi®r, ThacopdPaten Wil 3% 888c5£86E by akehg35
reception Rode can retur r}gqtahe MAP notice Egikei‘ to the MAP serving 67 as
i ERPLP

the sear cfiPRoG259i ¥heAP ARLERPRT HAP| BReRE thy MAR(K) Ak éste
contrzé héaddre sthtelshiownain Pigna as dicadenpDé . TPt i0e oFf thé¢drcaa?.

| nt er - nod i nf or i determinati pn,, MAP det ecti.Qn, and pei ghbor MAP
tabl e updgfa g% Eﬁgfé%%i%\ﬂuﬁﬁ%t ﬂ}éawpfﬂ%jfmnt&@eﬁa ?g&e( Spfgn 1917k |
servi ng asshtecesmarteaddeomohliéd t(Hent.or evete aedendnt Whandeheryimeabiron, MAP

d i i P I d h i f the 10 d
VAP not | cSBEwed g ek EREI R, Fed L S rahelraiBR, e fes i ar by et ng
MAP not i cetpadiseics )t,r therNAR (dd) Dk sheridR TaquestOfdr arshi¥AiHdtiot0inae an

exa . Fl , e ease where the interface 19 in the MAP ( i ) 10l1li has
tra@ﬁttghgﬁﬁéerI\W'noti ce packet 105i will now be described. 15 The MAP(k)

101k servi ng asFiiet.séheMAR{dOelkeanminssl tishe ndifghboti MAP pegietra@dbnshown

:\/B\Pl(: Ik)g 1(2) qu;{g%%%%v#%é%fg%ﬁéaggC%HESEEP?;‘;%G?%EH%R%%% .E]Pt'ggrvi ng

as a periphichlhamdhe Heasgh dellayhvahoe MR tivé i mel ghibadeetMAFOTiabile persed. A

MAP havi n i I i R ad i 0 ded.in tice
packet 10%.{&%@; iz‘-lqlksd a st(gzgi]?tsﬁtérgéfﬁergéﬁé?ﬁ#%ﬁ%ﬁ' &Ih’oﬂgﬂgvﬁ%?ﬁ%q&énNAP
not i 3P pathe MAFE k)i ik paesadeds Hpedighboa MAP registrabvbBnurnedqudst packse MAP (
k ) 101k acquires a value "7 ~ of the HL included in the |IPv6 header 7.511
and a value 25 "13" of the initial HL40Ohcluded in the destination header
7.52i fromthe received MAP notice packet 105i. The value of HL in the MAP
noti ce packet 1051. which is taken out by decapsulation to renove the zPv6
header 1411 fromthe encapsul ated MAP notice packet 105i received by the
MAP(i) 101i, is "13" as shown in Fig. 30 24A. ~n the other hand, the value
of HL in the MAP notice packet 105i received by the MAP(k) 101k is "7" as
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68 for subtracting the value "7" of HL fromthe value "13" of the
acquired in~.tiaJ. HL, and thereby obtains the nunber of hops between the
MAP ( k ) 101k and the MAP ( i ) 1011. The result of the cal cul ation
becones 13 ~ 7 = 6. In this way, the nunber of hope between the 5 MAP ( k )
101k and the MAP ( i ) 101i having the ~.r~terneaiate MAP address included
in the MAP notice packet 105| as its address ) which is newy determned in

) "T01k soRdiRTEn A FRyat 2y g BB PRESE dpe a0 rRMREmYEh il ned oBAlCE ¢
in 1gbt heMPrqgistMMQamxﬁ_ t packatl @degi'her\MABékTPlhdmmesmwmie: t he
et ohbor MRBIhERF dr Ea 00N Idh Ebualp nedibre’io BHBMARGALEE, Wndel® 1
tihnre Meﬂlsmemm amabédkedelgsivasvmhnihheﬁtgiglmon&@Pbtz@hl& déd,vEd. In

26 ,
the ng g Eg t%ﬁ?& BhE J%Jaﬁigedé{’n«g&l thie ‘iflﬁk iR ngeié}%srﬁ{‘f’mfig%b': ord-

there are aces rea fromt te | y be the MAP
search i SMAPareetlen rrmstzoackatsh'eommma.aweoﬁcmman ithei n t he

newy rec R t ' ' ' abl e
116ky theﬁ%gﬂPﬁ/ﬁW unlefallcég‘e'i r?j"t%a:gaﬁﬁb?l%?gigit ges P’ﬁ{ R@IS(B() 101i

t hrough whi ch thAs sWeRnnbo iRig.ph2 kathel08ighber Mnrpatsb:latmme‘emmealtr eady
det ect ed I ' Kk
101k | udgBeokRLE HHCTEra arys 1A 6y ol Eaditinglon Sfep o baR " )

i nf or¥at i 6&.ccohyersilay for iniRecating theavereiion 2% IBglﬂesewade &ddxess ghbor
MAP. In t C ) x| ncl uded
in the IPEQ d?‘ggls'g;st:ﬂhgt%?nteﬁﬁﬁglo%ts%kgetg gg geﬁkﬂhere ore t EJe NVDP
unit 15 | ReghstRArey qmu@smmetth&t. fhd %@ﬁbtﬁ%%i%cﬂ&ﬁr%lfoghoul d be

used to updaigs &' 484 { Qb tAMO N EHBInk D g s t3ht 10
Subsequent ﬁ&l gﬁ?\ll\%}? udr';?gt 15 1:‘lc'i'n t he MAP( f(l ?‘lé determ nes a\/\/net her updat e

of existi EQQPﬁﬁérm)FQﬁh & AR BoKFgdt hB W Py6 hepder £4.t He Ymieghasy MAP
tabl e.|.5116kcf§3§§61?6’£‘t té”ﬁgr ?ﬁsb&aﬁt%&gﬁé&&m lagt Algﬁabasn‘?‘#s Gudfice

exe~out ed I cal uni t b1k fir st conpar es

t he sequeRBAPATNERF Gq'mlli#ﬂ$5=%@°ﬁééépﬁeﬂhwm¢wm TeQquesti with

the sequeEaekawberaﬂd G&rceal%uft%tabﬁ MiPetimd Odrd dtbrid® 1peicgigbor MAP
tabl e 116k (Fi he time when the MAP notice packet 105i iIs

r eoei ved. FFWH%%@E][&EM MAAAT 62t he MAP notice packet 105i is higher,
then the NIVDP Umhé NMDF Qniiltel YA lehellAk (kY doeseltiatnbeourde adrilssn 5

bneed on 1P not.i ce packet 105i is the latest_ information. and update

of trfin Br £i AV AR DS otk (e IP-AALRESEasl” A% Ailip M3 (hdKsequence
nunber i nahhesatbﬁﬁmcuammﬂ&i alldriesiss 1A gher Ipvhaneddse 61 ke WP unit

execut ed. TPAPORE "naf SR>, Fe- SAbe vt 15 1 e MRRRRHor i o
packet 103k setsoties type frhahecqeatdeatisheopriénrhédded¥y it ¥@5M.in the
I T 1 I g R R R I O
NVDP 281i t régistratibod/hArdgyestD Packedcut es update of information concer n| ng
(i ML) 1540 ol DS (AP A1 5 PR 15, B 1
105i (Fi gdeg2binaThen NNIPLomileskter 62. heTMP&k#ld@ﬂmmnsaawmeltaelrnm I al
return of a neighbor MAP registration acknowledgement packet in
response to a neighbor MAP registration request packet is
30 requested. TheneighborMAPreglstrationacknowledgement packet
lsapacketusedbytheMAP(k) 1k, whichhas transmitted theneighbor
MAP registration request packet 6, to acknowledgse whether
reglstration in the neighbor MAP table 16f caused by the neighbor
MAP registration request packet 6 1s completed. The state having
35 the A-flag set indicates that return of the neighbor MAP
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20 lifetinme 900 (sec.) fromthe second table 17k (Fig. 26). The NVDP unit
15 in the MAP(k) 101k conducts updating so as to have the | atest
information by replacing the existing nunber of hops "6" concerning the
MAP(i) 101i in the neighbor MAP table 116k (Fig. 26) with the determ ned
.hunber of hops "6", replacing the 25 existing lifetine 122 (aec. ) wth the

acquired initial lifetine 900 (sea. ) , and repIaC|ng t he existing sequence
nunber 1 rbSo@tratidn t&&n%?ﬂ%ﬁb@ﬁleﬁ%‘lﬂ&&ﬁ@t “i'ébe‘é 1w, On the other
hand, if the internediate address '"i" nemdy recei ved MAP noti oe

packet 105i doc@redMDBaRit 15 théhﬁﬁ@ﬁtﬂbﬁ @ew the|sequegicq RumBerVAP( k)
101k servipgnhasiddtoLretaichhdwdi 65 ke 4453 N\Hﬂeﬂlﬂa ot dihdd By MRR1hgK )
101k j udges the MAP (i 101i through whi oh the MAP notice paoket “1051
has been g Ehet"d‘lh’@ a2 PEcthe seabanppunben dnkh thergaconhtailep unit

15ing helweﬂe)wnlﬂﬁm ugged BRistiiede, tRedMIISERRE!IE Yntdiad Mhb‘?kgAP(' )
35 101i i&nﬂ:@%uﬁggl stered in the_nei hbor MAP tahle 116k in th

MAP(k) 10 §RBOmaXelpg of H@MP@R?H%W‘%F fnis thesgecopde NVDP

unit 15 i pabhe IMAP to bebox&@lﬁqmductmeampqurs LK) @t@éemtp r(@:fv\/'i_ﬁt her
t he nunber o 01li

hops en the MA nd t
det er mi ne@°Bt® r@*%é@?&eefr?wer%m&ﬁ HF"&B&J‘Q%& s‘r?&lq ar iPhan t he

maxi num vehesddord €abuetErk OanAoPsts Ghe Beraeuwﬁwsw&o&t eiedtinet he
nei g when the MaP notice

bor P.ta k in the MAP(Kk) 1k at the t
pack Og/A B@SE#%S“FWQW”{@@%@P‘O zh"tﬂ)éhﬂe?%:ngtWW% kIR 101k
and the I\/’eﬂs)wamlﬁnewahitqs ha mmn(xwlll@ctéatéétlﬁﬁuﬂﬁﬁboﬂf hope
stored i WRFG ~| ei ghbor MAP table 116k, i % VAP li) 101k, then the NVDP
unit 15 i aglon f@ﬁk‘ejsﬁdaﬁnghag é’h ng FPLILRAELARNOt be
new y regiseareddfhboriMEP bebléberandARdradie, addiFuastaonaiaghtins rdiReser t he
MAP( k) 101k the her %nd if the nunber of hops between the MAP ( k )

15 10|k%?‘| Hhe 011 is lea s than the nmaxi nrum value in the
nunbears of hops mmedcomiﬁmtnenghbhbomnmgiaﬁa]ﬁbn reqihestpRckeat 101k at

i the b irep FRagiiE 68) it RS RR Ripe Fa 1RoPd e L afwa#”[’?’ré?it o

for a nei ghtairid\Rl ltat determine rwidther Maoun&emamn‘whenl\/ﬁﬁe( [

forced r cpsPadt dls Megeaatabh Lelula} Radktt 1 £ Mhcniiala 3R che, t of

hops t hanIP leldueRses ih d@édghborMAP tatdecl6f )showrhdn Fihg. I‘JIIGDP Elmg.t 15 in

egi Sy ot hed ila MiGRchaBlnb EabYE, Lot dndn Biend Thbel g Ga 00

nei ghbor tR®MAPAL )tllfe MPtheksours addrems t"kd 1o tthe Fecri,ved nebighbors a

nei ghbor r fe Pi { ;1and that
s 0 (scaly radierrastoh oo cUMCHT exiais 4 o ndd s ap' ab 20

MAP( k) 301%-1P€hjeucrg@sNW%un#hé5mPtbe|m9P(mllf dndaes ﬁb@tntéw pelghberered in
the nei ohyage Adid @Hﬁoﬁlﬁgqhas%% (6 fenbul@lie A%eds 1) atshate MiRef or the
MAP k ) 101k Firs t unit 15 in th P ( 101k erases

i nf ordPat | BREQBMRIEYN r@neeﬁéﬂgﬁb‘éhewmm g ertéeqdat gregtisﬁeﬁsér agfahops

among nelﬂ@mwﬁ\%ﬁ hedr aha #ApaY e tf nWPaihed Tatle BEPFiGhanat h@nM\F’(J)
101j arid that are (sec. iklnforce registration time . And the N

unit 15 iPOPFEe ﬂﬂﬂreﬂa)"klo insduded ’t’hEhﬂeTngﬁﬁéFew fLagihe negghbart he

basis of mimtWBPenys.ceTRagkLérd, @haNMDERREE 15, ﬁﬁthumfptte)ti'\pﬁ’uagéé 15 in
t he MAP ( k% 101k acquires_ 5 the. internedi ate MAP address and the sequence

nunber frbag °EeMﬁ§cRQSiEBSFti%o¢'W‘? Faqket 6,sherld| bectime
f r omgghe @@s@rwbt@malm. 1itharm@t’oﬂn¢&né&mihg ftendvlﬁﬂpm mlk stores the

det erm ned nunber. of hops, the aoqv.ired internmne ress, initial

lifetime and sctRaRauentHyarthe XM \én?'hllt"i ip the %P&Svd-f( de&erm}neﬁ t he

foroed reghétliér updatief &f o3 sitinghenfEBaED6n Mo deznliagldiok MaP (Kkhe1 VAP( k)
101k, as jnformation concernin 101li. In this way) .the MAP(i)

X011 i L the Be@hpGE HAFLERBLS T, RBSPOIRP Ths: TeFiet YAPAGLODBER MAR

regi st er eflegis et 1 gb@@ésﬁ/lﬁackalelaasﬁauﬁabe exdouitl Cagpedhier8at g, VAP (|
) lokl&iD has mtteg tﬂ% P §e Eacket 105j, w311l now be descri bed.
The (j&ﬁé@ﬁ) 3 é’g%& i€ oCOBRRRRE thhe SeaHORESIRIMREE | from
t he reaei.ved encapsul at ed MAP notl ce&%gcket 104 j , and transm-.ts the MAP
noti ce packet 105} shown in Fig. 27 t rd the MAP(k) 101k. ZO =t is now
supposed that the nunbax of hops between the MAP ( j ) 101; and the MAP(k)
101k is 15 at this tine. In the MAP notice packet 105 shown in Fig. Z7,
the value of HL in the IPvfi header 151 j is "13 . " Hefoxe the MAP notice

packet 105 transmitted fromthe tdAP ( j ) 10~. j arrives at the MAP (k ) |
a k the val ue of Hh |n 25 the NAP notlce paakat 105 ] |s decreased by 1
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MAP table 116k. In other words) it is desirable to set the initial Hh in
1 he second table 117k, which becones the initial value of HL set in the
"TPV6 header 151 j, to the nmaxi numvalue in the nunber of hops for neighbor
MAPS stored in th neighbor MAP table 116k 5 as shown in Fig. 20. As a
.fesult, the MAP notice packet 105j transmitted fromthe MAp ( j ) 101 |
whioh is a perlpheral node that is |ooated so far away that it nmay not be
regi st ereg i ghbor t|n on.the route
bet ween thébﬁ/a fﬁ'r{()?‘ Bifejawtnﬁgtal@ﬁ%%&ﬁ% agg@igsgé’ﬁrc&?@hode
I n ot her SOthd’shetdamMR(q numbeért Rafor ethyy ewPe(lk)l mknimblehe afedghox han
t he nei gh | s el.ghbo l,S.not reqi stered
in the ne%héﬁg ll\SﬁAng% élgﬁgg%f&%%%q‘ 1:IggBsig%?gu?gwgiﬁjs#gétgﬁwﬂe@ notice
packet tr paskptt édhasomameremv(edw ) 101 j without being received by the
MAP ( ) 101k 101k
servi n% as the ggar ELo ee%cdaeng‘neb(r‘ég‘-gé ghé %E)?H%nsfer %ét},rg ket s
c?rtr; 3_e pr reqgneed. p&rket & g highér, ko $har BMDPairiidd 18f La hlﬂ'lqls:))rm&d_rﬁ)
enbodi nen i_.ghho a e nQti ce
packet i s&ﬁogﬁaggur ne'!g\‘I d}d%ueesp‘h'f %?%#%J}tﬁi %gP\ég ?ﬁpﬁf%ﬂ%ﬁ’%@%
regi st r at MABnCb@gPRstubt ton ssempue sty pnrdtemarfi wheuldntieaexacgtednt axf thenew MAP
ciect ed BOPrHAdd; 1€ EndRURbRLe s, o B34 nEFORELERAY nadtaSzAsT o ° M
descrlbedr2guasthpacket ¢nie lower g'sh.anzseqnelnea mrmbgpr 28fehnokize aumokr)al ity
?LeMrAr\Ezl I gﬁsgngm%???j}[ggln syé’?%m%g%%eﬁ ne| g guwl(\ﬁé}f:oﬁj gegnljn
126b respMaP{Fe| ¥fi fedgaecthat ripslanmey 9)5 tbgsiaﬁdnmmn madamx gthenwn
t oget her 1323 ?@\lﬁ Pgﬁ% G .iption,
however, on?'ah?alggg%%]?s%es sttg?:g’ @gmggﬁéggﬁgo{%ﬁ%fp géf and 126b,
K‘/Rg t he nugber &f %ﬁﬁ)@mam%h gmygg‘\gg) tnememm?mvmmmmm( 28(2)[3

S g e § X r a
sear ches forawgat?)é>a a??ar%ovpnghon a tr%tvaTm:r Tnd 735 o t@y Mrj g%fr ow D

route 1 ndicated
in Fig. 28uddes ReAl pdddecpfbihie Infarmatinn sheiildsbe rrxemtad, fl:dmana MAP

effected QMeWun&Q%W@Eh&%%&@hﬁeé@Ee@ %Ete' 3ft1rﬁ%o|rgi 5 of

the informati on concerni nggl S re stere nei P tabl e

126b in t AENRAFPIRG)LheoYAP LK} Licdn fhe peig B‘?%Wl\‘-%‘ﬂ%ﬁ\ﬁhen'rhhM( b)

102b is i GnatA%Sih ftﬁ@ mﬂ'ﬂaisdcamees&rﬁmfcé@rEbgst2§tianqr1fhtt&muN( b)
102b starts a search for a MAP . Specifically, the NVDP unit

b ) #Pb tr8R8nieced %nwes@mnﬁacmbes t%@%ﬁr%w@%a@éshbyr the

NVDP uni t MRP dey fidta-aviilon) rdqizdet packyes .2 M MDD Gei P26 kel theMabhie )MAP
search pag%e [ turnﬁd from aVAP tha% has becane a sear ch packet receptlon

node vi a S LHAGRE fopert Argiatnatden Litetime sonserpdaanvop
e s,
RBFBRE G \yis et (SRR 9 355u1xed,
E%%;st se(;§ermb| nmniven c'tz 28 ' mm:tgreg.y)neﬁN%Q F;:d\#\ﬁﬂ oF )subﬁlggv:Vﬁ\p(;)
smal | er n‘&ﬁé&'}%? %O%W% #gsg‘e%%%iﬁ@ W?gﬁ ?nqg’%’t?wﬁggégzﬁq? E! thegpos

ition i ndthaumgmporhﬁl’atabm A6fipdaane8portiop@gnsileosed with deimeilghbor

VAP tabl es A3y Wi optlie N Dl J0ZDLONPRA 0 dUR JAPYRL QRN B o0 DY

the arrow mt he POSI t1on I Nal he art I on
i ndi cat edrbgiahratiwr@queatapp@het |60nthqdlM£E’t vdib\lBthasrupdated lhhe

v Oy b EEBar BhE RIS O £ hRRRSI OnlEREL ERBLFURF F0au ek A8 3F T
I\/N((j:oz:aggéb;qﬁfettsa?ts@eﬁr.ctanfd)rfuacrUAanepet tlfaav@@atémn;lrt E he positi (r)zl )
the MAp ( K 150 ne ity blp e et annatich fequent Baich ¢ 23:60088" 1 07
MAP ( h )by the MAP (i ¢F haz the dhifdagViP the®delt btatag and mgidate nfinber of
hops Wi t hyg gSPeEs - dft Jhebg'é'éﬁ) ?%Ol.zl'pe RGFBAr fab e P Ad 3br BdLGREET bY

1@8
t he arrow |sre|s ere
35 packet 6 has been executed, then the MAP(£f) 1f transmits aneighbor
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35 ne~. ghbor MAP table 126b. In the position indicated by the arrow 74 C
in Fig . 28 , information concerning the MAP ( n ) 101n , MAP ( k ) 101k.
"MAP (i ) 1011, MAP ( 1) 1011 and MAP ( a ) 101e , which are nei ghbor MAPe
each having a smaller nunber of hops with respect to the MN ( b ) 102b
located in the position indicated by the arrowC, ie registered 5 ire the
nei ghbor MAP table 126b. 2. Sel ection of MAP Sezection of a MAP will now be

descri bed w&@k 0 ie the

nost sui tggr ?ﬂé%o u%ncﬁggn%fég(%éﬂ?% (?]tsgéltgfgd aggkz i\‘? a) 102a

has t he nésgmmrewm:mbi@ ;gaaegncmuma F| gpegifiqrablmwh@emm ugvd tpol i cy

hol d| ng URt 4130¢ (ﬁ) c]:g%q:elgol dmgg %{bﬁq %represent ed
aV| n a mhinmmnu

as "a MAP ocate nearest ez of hope

bet ween néél@omiégw*émﬂtt feshewp ﬁm?ﬂ-92514n andethp(intembacend?. | at es
| nforngat | ‘P.Eaﬁﬁﬂ@@é mwnaibabeernwr%g&m&%ibn &é‘ﬁnm% A\{‘é E?‘QL 126a

shown 1 n the ™MAP sel ection policy held In tion
policy ho|7d| ng un|t 30 , and sel ects an opti mum nei ghbor MAP . As a result

the NVDP uni‘tag shih e iy (1q, )tﬁQ2ﬁe£9hﬁsf%ms'\é§P(tf Loh 101f as the

nei ghbor MAP to_be used uni t o2a notifies the
mobi | i ty AEKBEEHedIeNANt Pz“#e(‘f'f TaAngdydessanf IPng &r {71 &nd a whi.ch is

the sel echgdtigaidieioddion Hiad¥il(ah. 10@%@&4 %?maegggdéﬁsss and a

care of 25 address now I n use in the regi sters
t he hb¥ nsvegaien<chAg. ad Sevd&;ﬂ@sgdé:esﬁefmﬁpﬂﬁcsfcina thee tRAnsmi asion way,

the M\(a) séegaeC@fl tla% HéP%hE‘SP MAY ﬁ%&s&ﬁ%iﬁﬁraéﬁﬁ%ﬁ‘#ﬂe:&

transmtted to hone address of the M\(a) 202a IS co gucted by

t he MAP(bY - 1@% a geaAéeeFapagn%rqm frﬂﬁonllnéi@eﬁﬁfnau Elae idae thantdan pie I\/APS)
the M\a, and ﬂa@n%@wﬁégbsﬂ@a@% gbhﬁo&%hgwnaﬂt PhbRety £28 she el ai ned

in addition to the effects obtained | e communi oati . ansystem
t heMAPs, tRekRg, %‘ﬁ%tmﬁﬁfes"éar chn‘é!m*bd and 1é BEquence-REBBRFEEPY 35 The

nei ghiapr MQ«Rti:'a!Dlh%&:ﬁb@}%ifgh\b%mmhbglsm&éﬂahkﬁbﬁﬂégeméﬂb'a%%tet' n
nunber of hogs in the order of increasi nunber of ho The search node
Ngﬁ? WD@N( b

in the MAP(8T®18%9re% nS@e) degtdnatien\fpiion greadex ) 102b transmits
a nOﬁg sear ght pﬁ@&ﬁbwhoi? gﬁ.@l 90pOrt HARMDR VLt qrst ﬁﬂfmﬁsmpwueﬁ getttﬁhe |
nei ghbor abl e e,se at. has_ receive e node
search pabR@ ’%W%féid&'@@@néntﬁé h%%Ygﬁ‘%Fet”r EchR® AF AGfFess: (fns a MAP
notlfe pamﬂseﬂ:l)e\muvc(ff)lh &fpasﬁﬁﬂh Mmmuﬁhtpgslitmem@l Mgpqiﬁtlﬁwpﬂdﬁghbyt the
come the se reception node returns. a notice
packe{]cJa }‘v ﬁg Mﬁ@a‘i‘é &t‘h Wi de t Pa"?u‘é?‘b?]t?&dm Ravi ng
addr essesthboredai\ned hmmb@rbMAPNEEglabhatmbnthqu FRckdtg 6a$ Fillge search
packet re ti Q here not | ce t_i.ncl
i nformat i g%? mfgest h}e; néﬁ%g%'g%ﬁ%% %4%1 gﬁ Ve Jirad [19‘9 s’r:I'gtﬂAPs
that are phel«phpimd IR caXixtelsso T h "whi ch t he I\/AP notlce packet is passed. 15

Therefore, the w%ﬁuuqlg_taisttj_ﬁmgggr@g?gﬂ:kﬂ eeé:se% (#%Nﬁac?ﬁssupply

I nformati on concerning nerghbor e nelg | e of
itsel35t odeﬂbimﬂmppmmgné@&m B2 &ocB6ibde In thieprésent embodimenart h node

rasp.i nf S oieS, 3 LhabELME desbrboriihe rebi skth el ok iekndil oMb 2" 00
a | arger pagket. of THeRMDP upiit Jamntmmumﬁa)sle%ccniqmuammm"mac a)
10la to N@Fﬂné&& B&r e I{}E@%Wﬁ)th@? #pw%w e%%%ﬁtio{xh

i nfor mati on concerni ng hat are aratively-near to
esrch nodEeqﬁﬁéltcmﬁt% ﬁe(morla\)npgnnhaetar@%mnuenqermnm::dm kbps 25

ef fi d@nt h¥stination option header 72 to the copled value "2233." Inthis
way, the NMDP unit 15 in the MAP (£) 1f creates the neighbor MAP
registration acknowledgement packet 7, and functions as the

acknowledgement packet creation unit.
If the MAP (k) 1k has received the neighbox MAP registration
35 acknowledgement packet 7 from the MAP (f) 1f, then the MAP (k)
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The MAP(a) 10l1a to MAP(o0) 1010 include the NDWP un~.t 15, the nei ghbor NMAP
.tables 116a to 1160, and the interface 19, respectively. Therefore, the
MA P(a) 10la to MAP(o0) 101o can access the neighbor MAP tables 116a to
1160, create a MAP notice 30 packet that is to be passed through peripheral
,-hodes, on the basis of the stored information) and return the MAP notice
packet to other MAps . Theraf ore, the MAP ( a ) 10lato MMAP ( o) | Oto

can suppl ymgﬁmﬂd@&@ﬂﬁ%%ﬁ%ﬁ&ﬂﬂﬂ@&n“ﬁ?& n%ti%%‘a]:i ﬂﬁf‘ helyy LW £

nei ghbor MAP tables to other Vari atirons e present

i nvent i oncRESeR( Y | Hhe aelahboge MAR, §99éﬁ§r§'ét‘2ihd'-'%mﬁﬂ paeket &nd various
vari at i Oni;r&ﬁ?mi)@é?é&b?(tl't%a 1# Hed bé/éﬁ b%b@atéaSer%ﬁﬁﬂ%afcmé fipg Lo the

present i nvention include not y nodes mana errent nodes
whi ch condbitt I dRethe, MhPe £k} riét dpermiass shatheghho mwc%umbag

printey sepygss anFErxfé &Eebfvaaaa%afg%o%mpeebisﬁfuféﬁ a@ﬂ%o@'l%ﬁb?hﬁnt

appl i ances and nmpbile nodes, such as nobile"term nal Per sonal .

Digital AB8FE®ENT L9ingidlen, Wdkbotheegequence upkee 4of1na thebneaghbaes, it

serves asmgp No&s1d OreN Htainad t?..mBaSEei'eEQp@i&Pth ecrfw%i%bb&aﬁiﬁ‘ ssi on
destination. As a result. the ad hoc techni que or | t1-hop connection

t echni querﬁﬁﬁsﬁ’éﬂ'éjp?ﬂ jagknaydedaement packes Aor o5t |WetYhé‘°é-§§édﬂhUﬂ-§has a
pluralityegén Y&M‘:%S: atrKQdJEﬁE'MPOﬁnfﬂ'Essﬁ{ ‘EEEWI‘)(YE} %k%ﬁyﬂcmﬁgwieﬁbéent

node down| oads a file fromany FTP server, ox iri the case ere a“client

node 1%l obfat s£he I“éiﬁabaﬁym regdsigation. agkneyladaensnt parkatedr 48 net hod

accor di ngréfpéife MEINY niel yBBbIrOMAS APl s LML 1 &Y re%ﬁ;e%Q acfatl 5. the
client node can, sel ect an Oftl mum server from anpong det ected FTP ; servers,

and use t HEARFRIHLAA Oar Yepeiohas prEaved, |?h%%etpﬂfb§f%ﬂnér¥) 18uch as

the processithe MAIPER) LkidamOickiewid@dd tﬁaveleg&at%tibﬁ i'ﬁTﬂxéﬁE!?hboi\nd
he nunber o hops i n

I nter-no such as the de|l ay val ue or

packet t?%éﬁi%’s\ 51 gg%%@nc?’ﬁ%lﬁ? nt Af&S& Hﬁﬁlw F’FPtsH\}é‘rthaxe

pr etB@ttﬁ bad@r%qla) & nabi mmdwlﬁgte’a; ther c&ﬁbﬂ@t!t.ﬁﬂ G rt«n@ertagibgruﬁedn thgn a
sui tabl e server_can sel ect ed by | eminto consideratjon. For
exanpl e, :": %@Weggf’sg ‘éf%c]t d:h‘ H‘@Ba‘é?%to} @é@eﬁgtkﬁﬁ
criterionk fﬁsdeTEhsefdﬁedl&wgﬂgt&h&i&hofé@@ésﬂd:&h&ﬁaldﬂo%heﬂindrbe

sel ect ed) t 3(1%1 Ilent node can shorten the time required for

downl oadi H 1U81d use the transnission line efficientl y. In
this way, the rmdeﬂ'xeaml:hblﬂ‘ehande sfathd metdnmbmMAPr tegdsteatiienpr esent

h h ' h
ot ol orEfmomtedzoriY. PRRKHS 1 EAMEY, PRCER AR eaan FEE 30N Ehcrher
no8e. | n wiehin raspraddtaemmnddetmwhaﬂm:s t;.-a.nah;(sm dhrtieangighbor The

bi | t I th
vords. t pore Pt Ry, BholBke PELHSE £ Nt b Re g B e 0
pl urali twwimmachnﬁulmmhgmtn’ghMMn raceived, but its

sequence number does not coincide with the sequence number 4 in

25 the neighbor MAP table 16k, the MAP (k) lk cannot acknowledge
that registration in the neighborMAP table 16f has been completed.
Therefore, the MAP (k) 1k retransmits the neighbor MAP
reglgtration request packet 6. It can be determined whether the
reception is within the predetermined time by referring to, for

30 example, the time of the forced registration request transmission
timer,

By thus transmitting the neighbor MAP registration request
packet 6, the MAP (k) lk 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 bacomes 0 (sec.),
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havi ng the sanme function, such as a groups of FnP servers, a group of
printer servers, and a group of nobile nodes. Yn th~.s case, a) criterion
suitable for each group can be adopted as a decision criterion for yudging
r enot eness/ nearnesa. One node may belong 10 to a plurality of groups.
Second Variation) In the first and second enbodi nents, a MAP notice packet
i ncludi ng node infornmation, such as the delay value, the nunber 15 of hops

Packet v oEBR: IBEOHMAEEaY of mhe MRE TR, o6 Ry tafia & P TRARRY o0\

i ncl udi ngeaaebf’iarﬂailbsssl.rotha el gfitinr MWBPI:abDa ak i mrreapemlvelcgmlt@le VAP

sgglrgh no 8 20 acléet XN ér g e S el node
, el ey VEa Sl el 1B RRR (C\ad % B0 ehh AEELED 38 oty
ggtneg{ azpaamaxp raalkie e!si_ssedff aiuttelm:rap bﬂd&pl bydahethern MAWP, amd:m?glp&tememthe
reducegt hgj‘e‘\l n?grfﬁ%ﬁ ‘g%é?‘ﬁ%%b‘ eit%é?ﬁg.%gnﬁgglé%%ﬁ%acke h%%Emrrgﬁvgﬁ}He

Fﬁg kﬁ/{t~ t rab?mts&hmﬂ.ﬂlrﬂgxg)m?npighgeslm mgd.setfﬁhita.fanreqﬁést rpadkest (6:515;E -
node | nfvEReA§o SERE pREn 10k ACEE 01 BPRE AT HHel o RBhGAE st ReBs, Ihcy "
me S/li}?eg?é(;/lilw Mfauram rhﬁ@mcdanab:ndemmmtdw ceadle cg:éxam \éegod?;gl .
ACihe data fort S adpblel fn E RaRBar SRk Fald i LARECs Mhaedhel o0
Pac Iﬁremn@t &x andqwhsc cean leedetact P sptinse Aukor

( kQ he&x Mt h roaet d Bbd b MA¥sa Aueo
exanpl e, SERUEG, Y i YRRerRPREPELERY. VIeddif JE U Y BEHVI N0 2

o
t he searc no e ransm reques ves | gatl ng ay val ue
and 35 thbemgtb@rtedfbmbpensmipwmthaunadairhurw paghbetwethon reqhéBtser vi ng

78 as t rc dgh t [ Psnotice
packer . BRREFH” BAR3 #p falEhg EhGEREE e 1F R ribsinndifeld 140
request, nht dedeeteddpeheoiMiRasls thieAR éspmﬁetoneddmmgeigbbmre pi ng
requ [ g ' qﬁﬁg s the
seargﬁs no eﬁz%é at esﬁeﬁeshgggﬁéﬂénﬁﬁé ta Pﬁ%ﬁﬁtaheﬁ@fglﬂgg (I\)q}kesﬁx ggg?ved

pi ng resp¥ABdablen By $renseltthed whemekghborMAMregds @t bon requeRDbP uni t
25 in the?mggnqﬁ&psﬁ a5 thaddb egﬁagboprmﬁt%dml ch Creates data for

investigating node information to be transmtted to the 10 detectsd node )
such as a pi ng ¥egfdstionTRe depangbettabave; thepANMY 3k pewdoddraliyce 29

in the Wiaﬂﬁiw&r&snamgﬁemp%gaateaﬂon%méf PasietSs %e%hsd dat a,

and receives response data correspon to the data returned fromt

det ecd®d MBREL) L ewpRv Fhne thed anqed mies%lt#pq Feawapt Glrapﬁ@immbpnum t 25

in the 15tMibf ulitthensedénd haniadayr mameml thedDylat ofndE i@l JRRar MAP
onse data. In.this case, b usi ng

tabl e on éigf ?ﬁvieg of the returned res
the data ( tﬂ%%atlﬂ'é' RBEELIVAR FRRMIALRRF MAP registratdgha, such
as the pi pgquegtgrdcirtd @ifigm ERBOMAB(k) hex MEh® rugdhtse Whied Fagcblle search

node can al 9 sp ,t node nf or mat i on, .such as vari o s. ki nds of
own- node Fﬁ?%ﬁﬁ% % e | TR |t3’i? %8ﬁ€8f"nFﬁ§ PREaERPRCt ed
MAP. Furt hefebime df/ mmMA\PI(ntg LRkSpao8acnott e ddme D r(aa’:‘ermr)s,ehndemadi ng upon
the situatipn he tinme_of transm.ssiqn,of t dat a n for
investiga%‘?ﬁﬁ%‘é{%(?@ncﬁf&iﬂﬂtﬁb?\%ﬁwzlsﬁw Eé%ﬁ &15 ﬁ@ sear ch
node can grxesptidmaliyddn rther mlghboﬂenkndtalglelpr&t the situation at that
time, and hold f th n| |l e d i cally.
Furt her nor e, ]{Pﬁhgﬁﬂgwkg 13{%“@%{?6@? gfl k- daggm er?"’tﬁ%rﬁ@?; g10r VAP
tabl e as hhamtgxletm&P (PP £t dee VBt aredéd veabhe 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
l6fisnotupdated. Inaddition, the forcedregistrationlifetime
1s not decremented every second. As a result, the forced
registration lifetime for the MAP(k) 1k in the neighbor MAP table
35 16farrivesat0 (sec,), and thereafter the information concerning
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30 investigate the node information, such as the delay value and the nunber
of hops between the MAP or M A and an al ready detected nei ghbor MAP, as

- occasi on denands by using the data for irive~etigating the node infornmation
and its response data, such as the ping request an4 ping response. Further,
.the MAP or MN 35 Can update the nei ghbor MAP table on the basis of the node

* 79 I nformation, and hold the latest i.nfox~mation. [Th~.rd Variation In
the first and second embodi ments,. XPv6 is IPv4 can al so be
used. In the MAREK)\nbkeis plot handled eécﬁ&ifﬂ@fmégg ai n"g‘bélb?/f q‘

i nf or mat i g8 a&k 8184 +Lb Npiéverkie SEHe) MAPAE )OREI 8P COGIE Lbing M%Pmm:mc ket,

a MAP notice regquest packet, a p not;&ﬁmﬁi a nelggborsim

regi st rat th8 +BEREBRLERR Gancerning, thy Lhptp R F ¥ genent
packet, | goaad@ha1dfe Por t1ofrenbvddid packet i e used. The kind of the packet

I ndicated by the type in the destinati plonhad |S|n%cat§%by

usi ng $he port kB saRe YAY U8 RRsFED VS e £888nY ®%n of a
'VAF‘l 3D1tl @ehh%nt%agﬁummll Sin ?«C%/nhglmd- Mih@:d%t&&l:zp W.’pél;ﬁeft gagcket

appl i cation uni a an uni

Tobi |y SoRARARSREAHEROR £hS MAP Kbk A o%e8 EAn £ RRgHehke RUBheE 316, a

SeCfJnd Eale Eoﬁligzhe mn(m; Liayey tnalﬁeﬂg’lrﬂommnthnlerfemeuaatathdEelthe .
application uni o | nk | ayer uni
318 and tﬁ@rFﬁFeFPﬁiétﬁiy%ﬁ gi’s‘{m‘éf%?ﬁﬂgrﬁ%gﬂe jl'%b e application
uni t 1}& tr?gi@?bukﬂbm erp atkenid él‘.lhot bbﬁﬁhcmledl .ayEn tihei samg wayd the
interface of the ot-m ~,n Fi i S
connect ed Wothha mﬁ’%wlﬁglﬂpﬁff?‘ffee‘g@%ﬁ;r&ﬁl(g %)Eﬁgg

S “then the X, a‘gﬁm?"“fﬁ"z‘;}:‘ﬁg’gﬁ’ P‘é‘é‘gfm‘gﬁ‘“% i"‘gﬁg “E@‘éa’%;;%' :

The TGM UBPEeRET ‘%ﬁ)ﬁ'&#‘? RbSert (e PAR B fnpimandtad .
MAP from hlste;eHIBEi[Bnumn.y 315, and suppl ies the packet to the IP layer unit
L1, TR A SR i B i
packet . &'t@ﬂﬂndthe:t MABh azonewly r‘ebei‘v’éﬁ/ﬂﬂﬂ%eﬁmhb@mr?sr&ammﬁm ly the
sanme as the TCP/ uDP t.1 0 it 315
i s connect&FEY R@c#&t/ ?JD%’ um?%%nfg?h?% Wﬁ tﬁ%ﬂt t%ﬁSJ %%n%s?%n
processi ng-e(grisa:ep'athnes MAhdati hgasnesoly M&ﬁtefdoreaimaatqniimctﬁef om t he

Toh o051 o Belrgtibor i Uiie Db Ge AlNIYE VAL nalliuRnoRRs o VAP

tabl e 316 Creates a et concer |ng a search
for azuMPacmmppbmeattMMRet Asa thesufier/ wnmssmne toiprevernte NDVP

bt ane) Sl AREARE R o FLE1Ag b user A N S PV US
in forced registration lifetime and to prevent the number of
registered original neighbor MAPs that have a short delay value
from decreasing. However, 1f a MAP 1s high in procesaing
25 ocapability 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 requests
from a large number of MAPs.
If theMAP(k) lkcannot receive theneighborMAPregistration
30 acknowledgement packet 7 even though the MAP(k) lk retransmits
the neighbor MAP registration request packet 6 a predetermined
number of times, there is a high posaibility that there is some
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) lk may transmit the neighbor MAP
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16 and the second table 17 in the MAP 1 shown in Fig. 2 exoept that the
processing is conducted at the TCP/UDP ~eval. Except that the IP |layer unit
313 is not connected to the NDVWP unit 3~.5 10 and the IP layer unit 313
does not conduot proCessi.ng on a packt concerning asearchfor aMAP, the IP
tayer unit 313 is substantially the sa,mas the IP layer unit 13 shown in
Fig. 2. Fig. 30 shows a configuration of a MN 302 in the case where IPv4d is
used. The MN 302 conprises an application unit 321 a 15 TCP/CDP unit 322,
an | P | ayé&egdmitraidion reqpeyt iparkednt faraMAR eithezobhan tha\MRP (B) 11875, a

nei ghbor MAP t abhe S | 312,@_1
I nterface 329 agh a&%ﬁtigré[ g%nd%%liloggzi%enﬁ khﬁﬁf’tﬁ%ﬁén %ﬁc a app |ggat I on
ga

unit 321, &MAP LAY L6\ AkEhanfcfEam qtiliar né ganney ayedemtedszs and

the interfiicetBed M ,SHAS! €8 ithal f&l&@fcﬁ@ﬁetﬁé ﬂéﬁv@ﬂpltbﬁaibﬁg Ukdm 21,
the mobility managerrent unit 24, the link layer unit interfs.ce

29 of Phe l:mqng ekagpd; fxem d:h%ne‘FEBbVEMF’:WQ: Jxzipsatsorensidla t he
NDVP uni t 1%25he215ei%h$$1e ﬁ@/tugﬁfeuaftregi?s{pa%iwabgeﬁnatﬁaﬁkte% q%%erm ng

a search for a nei bor MAP from the | [ ayer unit 3z3

unit 322 mﬁpfpége Heepetieation dadetbioe eﬂwem@gm M&P/vmmfmg.szz
acqui res K cHFAnEN t 5, and
suppl i es ?ﬁgae ﬁ(é‘?_@?_gefﬁq%ﬁl ayer“%utr:ll;g?E & %3&.6}?1;?:{ TCP/ U rﬁﬂ?tt%z

j udges t hdnforaadiopconsenndnafhetdaR; né"r’twas}b'aﬁ énpiemeatmwmkm baS| s

of a port vhengekceld RediFtheeLsH mféﬁm&aﬁﬁhaeﬁxeﬁpfché% éﬁﬁ?z
the TCP/ UDP uni t 322 I S substantlally the sane as the uni t 12 of

the MW 2 SRGIStrAatipy raquast packets wary bomg §rcaﬁﬁ§é95dat%l4méf°|rcp/ UDP

unit 322 :@bues?hﬁgmi% broRPLLOISHIBETHY ORLSEMAEL SN cBnRaekehgQeRrer ni ng
a search ired fromthe TCP/UDP unit 32Z . Furthernore, the

NDMVP uni t Siﬁceggsﬁgfﬂﬁ‘éoﬁen@%tﬁﬁgwact&lﬂ“e regyestirarkeicbnd Adite 327,
creates acdaaciket mpnmmm E’y%ﬁt’ﬁﬁfbufsqu &eb‘lﬁB)ceéiagdtﬁym o ey packet
to th TCP/ DE uni 3@2917e Eghﬁéhe NDWVP uni t t he nei ghbor MAP t abl e
326, the 2828RGOTIRELadLe Y e’RﬂB‘%’é?%EPFSﬂdEGIQI’-@}rHGF- Prig fiffiiMme330 are
substant | alrl ¢ Fheldaset aso timdddAvd Whe! e2asihbepBshUbPOioNAP tabl e 26, the
second table 27 and the MAP sel ection policy holding unit 30 in the MN ~0 2

shor"min Fig. 4 except that the processing is conducted at the TCP/ UDP
| evel . Exdaprahpemehticof héw\MRPJunit 323 is not connected to the NDWP un-~,t

concerni ng a scAPERRFEPOL: BRA YRR P LLRjRy b ARPOSTRS PLeRREERER | ¢ e
sane 28 t lte Riyd afecmndnlsd td3A &hoThe ﬁsleml’t'ezga aMAPl(EQU:a hevayla:tumdqﬂ
Po Drer S eBon WS A AR Bk h S8VALY 05 SERSS RN, S 00,2
t he MAP sérwihly now tblecdeegartbedaclkddt this time, in a neighbor MAP table
160 of the newly arranged MAP(o) 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
léohas arrived at the search lifetime, thentheMAP(o) lo transmits
a MAP search packet to the MAP(e) le as represented by a solid
line arrow 1n 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, 1.e., the MAP(e) le, MAP(1l) 11, MAP(4) 14, MAP(n) 1n
and MAP(k) 1k as represented by a dot-dash line arrow in Fig.
15. Upon receiving the MAP notice request packet, each of MAP(e)
35 1le, MAP(1l) 11, MAP(4d) 14, MAP(n) 1n and MAP(k) 1k returns a MAP
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recepti on node. For exanple, denot~.ng a MAP that directly neighbors a MAP
serving as the search packet reception node by first neighbor MAP, a second
nei ghbor MAP that directly neighbors the first nei ghbor MAP and a third

nei ghbor MAP that directly 25 nei ghbors the second nei ghbor MAP becone MAPa
that indirectly neighbor the MAP serving as the search packet reception
node. Tn the first enbodi nent, a MAP notice request packet is transmtted
to a MAP serV|ng as_a perlpheral node that directly nei ghbors a MAP serving
as the seaPthlpddasketote fheoARb0d 1oapg TRPREsentad bridar 8Pt ckhe arxowhas
received tfg M¥. np§jce request packet transmts a MAP notice packet.

However, a MAP serving ae a peripheral nods that di.rectlynei ghbors aVAP
serving as the &R ttPécsﬂ?i(Sh h%o‘ée"iﬂﬁ/tﬁlﬁtw MAPap$her ShEnP

notice requretpr@ricisly sa tVMAPHRYi g 8hi t1i6 s %ﬂ)fﬁﬁ h:@chtl%eﬁekﬂbbor
VAP tage 35. [ n the MAP ser vi ng as_the peripheral nod a result,

aMAP set vi Rgtice preketand tes hhened ghoozMAP 'é\amlﬁﬁt'l c'%hﬁ)MbRéP)f rom a

MAP ser vi ngo aﬁegﬂ.mrﬁh@:rf@rm&(td%nt BahcbPALAGCRAva i T ﬁAi’%aﬁﬁbiH?Cket
receptlon In t he upon .recei ving a noti ce zeques

packet , géﬁ’a"ﬁé%?ﬂ aﬁh%é’&égﬁ‘ﬁ?rcﬂéat takledb ot ASad

r equest paﬁmlﬁndntfb&mambnté&zém tae MESUSS Y obadXe ving
an address st in_the ne-. gR Sramigg% abl e |n¢ﬁeol AP seeﬂ/?'r]l‘a mﬁ)(ﬁz
sodpag e

peri pher al 1’:‘10 ('IJh) 35 Yo pta (g tareshd mafther nasghher. MdRen t he
I nt er flace ﬂ.ﬂ;.has].ececel ved at | east one of a MAP search packet, 10 a MAP
noti ce packet a MAP not i e reguest acket, the NVMDP unit 15 in a MAP

can create a MA X elf“@qﬁ 2pspd  kheregfham and)the ldsntimecforngha MAP
noti ce padsa®(k} IMARnexhet hefighbof MAR!Eakle Qu) a‘ﬁ‘fi%saamaoﬁéﬁfcﬁa‘:ket

i s passed cr eat S ﬁhb packet that includes informat~.on

concer ni ngi@mr-mer’egﬁ Reno L8 fﬁé 2 GFARA R & MPeBPﬁrPHePWBth? has
recei ves tthee MAP (k)t lkeapardptesasithd rb@narrhblwelfﬂ%’&ﬁtdvﬁ&np?%&etléo a NAP
servi S r,ch_no upon_recei ving a_MAP noti ce packet a MAp
exi st :1%9 gjnéa I‘OLﬁ%é'v e géﬁ %F Raﬁr%ﬁ’*ﬁﬁ? etﬁ‘&ck‘étp? phsteansmitat or e

i nf or mat i o MAP nohiee nfeynes tVpBckedi 56 azrih b the mg;mnr MNBE 56bk&qi n the
MAP t hat C ti.C .. i.n the recei ved MAP noti ce
packet . Aﬁﬁh&xﬁ%’%&%ﬁ'ﬁg&&?ﬁ e]regﬁ Qﬁéﬁﬁ%&/ 1?9.1 ?h@r rUMAPAR X not i ce
packet t hMAR(A)sa$, tMABULh JanoMAEI(npeInphﬂuhP(leﬂgﬁs tbpieheﬁﬁedtw VAP
servi ng a reat e MAP no en t hat passes

t hr ou Sﬂ\/kgﬁhgglghmg#aa resslSPs’T‘a regsl n%f ﬁgf’ai\ﬁgpglﬁ &BI'@’F ?he MAP
ser Vi Q as!-‘etmqi@nqk@aeaqb@é tlreeMAP K )ilks MHPE(fI\YAHnmPW)ua_c;I@ﬁp(ﬁMen t he

I nterface t ar.c
notice pa etablgzghwskmgg £ t%"ce@?equest pa?‘klxlﬁpafaﬁ E/Bpgﬁﬁ@&ﬁ(f} rf"°d 30
MAP can cré@att@pPyeRnptadt bzeaz@@]nebtnq)m in PAB.t B&t has received a

nei ghbor MAP regisSh ralghR r?ﬂHQﬂPmCEStdé%%’EW&Hﬁ?‘nﬁ%\éj_ggg hbor

MAP registration request packet to anothe eret’o
each MAP WWMHR“‘%WGWQﬁh@tbng;aa#-glhbtmmsmdtupdaw

nei ghsr i Rhefed tﬂfbrlfmp £ PLOPASAHRLAOLA B £y £QU {2'4: IuNBTR e D

conduct ed 8iet. theiast Itri?ne[ hlt%eo g?gl)o:?o arasaear etsl'ije b orm can

grasp nformation
concerning the MAP(1) 11 and MAP(e) le each having a long delay
value and newly registers information concerning the MAP(g) 1g
and MAP(1) 1i each having a short delay value so as to register

30 information concerning five neighbor MAPs in the order of

increasing delay value. As aresult, information concerning the
MAP(o) lo, MAP(g) 1g, MAP(i) 1i, MAP(k) 1k and MAP(n) 1ln, each
of whichhasashorterdelayvalue andis located in the neighborhood,
is registered in the neighbor MAP table l6o as shown in Fig, 17.

35 In addition, 1f the time of the forced registration request
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I nformat ~. on concerning a | arger nunber of MAPs. (Fifth Variation) 5 fhe
-method for determning a delay value and the nunber of hops between MAPS is
not limted to that in the first and second enbodinments . In the first and

second enbodi nents , a MAP or MN serving as asearch node determ nes
cinter-node informati on between the MAP or MN itself serving as the search
node and a MAP serving 10 as a peripheral node, on the basis of a de~.ay
va~. ue betwee

n_t he, MAR .or iitself and .a P serving a sear ch_packet
ecepti onthBRATMAELOD tiffer L sricspefid bt aRRbveR Al A fakS ) < ukdy
packet reehpMA® o) Aot Paiarhines M8 19RO MARSe dlwt fet i srhes Qe BY packlef t he
MAPS are iri s roni smw.th _egch, other.and a P,is in 15 synchroni sm
Wth the ,ﬂh%\?\é\l}érgs IHe ‘Hb{]%q\?aiﬁ‘é‘f?‘ééf?a’i?& é'net'he“'lﬁlﬁ?hé’a%?ﬁet sel f
servi ng ashbhtestadelaynodeslwndn theVABLghbor ARtk (I6d pixmedt mhée can
be negsur Lrectly. FEqr _exanple epn .transmtting, a MAP notic acket,
Che b SERECRL LR Send Tl pf REPL et bER e A0 8Bkb)er Befe ARrdi Lnf F4BE ssi on
time in the.ZGddthemt ithe MARKE) .14 tupdatest theonssghlot MAR wadliehaegear ch
start tinme_in a,MAR sear packet VAP goti request cket, or VAP
notice paERe{ba Ibr?stj‘rFe"?agge\/ﬁ'n%?%"ﬁinﬁﬁlgB 8Feﬁ$% %M FealRe8d~ch
ot her andpacké®.is in ~aynchronisrn with the M\, each MAP that exists Z5 on
the route of a P i acket store,an_JP sg of itself and
transni ssion t i%e%#]fojt?émP%ﬁ‘& ngﬂgét 1hnkhe ﬁhﬁ@ SCRERCE S Bypp
not i c0 pagkttrieval otdiadeteammine whelthbBpthaysopuess swidrens dodninothe
transm ssi g | P .nati.ce pac . resul t),.t P.serving as
t he sear cﬂeﬂglé%gga%%e %%Ittr*f’gr ﬁgpﬁgﬁtﬁﬁﬁ.%%ﬁﬁ%é IY‘r%‘u er of MAPs
at a ti neadtinesses chrs ethveh ared. ghivorVERP &daklenl ey n(Etonila) \wtt thachimeher and
a MAP ie i ne. | S .t h e P o servin s_th earch
node may ﬁglﬁg%e héa% e &n% géggggﬂﬁ\%n%gﬁnl\%%sr r%ﬂ%lge%%’%hpéggﬁzt‘s are
associ at e8ince h"a'hels aatcioandrin tilne IFS adfirebeeditfh stiss miaijghdloat MAP By
accessi ng t t bag| UGG rJnth
ret u?l?’ed Fégfﬁo@ég%}c'kgt%,)'t?éé @g%ﬁc is'{ g?‘t ‘?Elgrre cg??%%g“rdﬁéﬁeas% a
resul t, iMAP$ohdp trebessMAR thatdias nevhy isenedm seaistrabnion wegheshi\P
search pa ti Kk P, pot.l -AlLso ) ae
Tor the nsupaeatitly: ey fABE RGP pho M (M 10 4 Sy RRREC TR 00T,
servi ng agsonperntng dihenMas (Khdlk havhiish has\the lendess felaymalale,ndve may
be direct 81BUTBET (Pfq haRS Dbe Jg?JQQD hisel f
serving algxteﬁéfééé%rc P{nxgdtetaarlfg ?ﬁg ?\/N:"g se%\sl)i ng&ggf?hge er| &g?xaa{\{'\'ﬁgge may
be cad®ul §oraed maglarmatdonukbteting fiesptheMhRd&l MRHs 0 (sec.). The

NMDP unit in the MAP(g) 1lg newly registers the information
concerning the MAP(¢) lo in the neighbor MAP table 16g as
represented by a portion enclosed with a circle in Fig. 17.
In this way, information concerning the MAP(o) lo is
25 registered in the neighbor MAP table 16g of the MAP(g) 1lg.
Therefore, each of MAP(h) 1h and MAP(c) 1lc transmits a MAP gearch
packaet to the MAP(g) 1g as represented by a solid line arrow in
Fig. 17. Upon receiving the MAP search packet, the MAP(g) 1lg
transmits a MAP notice request packet to the MAP(o) lo storead
30 1in the nelghbor MAP table 16g of the MAP(g) lg as represented
by adot-dash line arrowin Fig. 17. Upon receiving the MAP notice
request packet, the MAP(o) lo returns a MAP notice packet to both
of MAP(h) 1h and MAP(c) lc as represented by a dot line arrow
in Fig. 17. As a result, the existence of the MAP(o) lo is known
35 to MAPs, such as the MAP(h) lh and the MAP(c) lc, located in the
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Sixth Variation Information included in the MAP notice packet and
information stored in the neighbor MA, P table are not linmted to 15 those
in the fix~et and second enbodi ments. The information included in the MAP
noti ce packet and the infarmation stored ~.n the nei ghbor MAP table vary
‘according to the renoteness/ nearness decision criterion used by the nobile
communi cati on system and the nodes, and the MAp sel ection policy. Zf,

besi des t he delaéhZO val ue and t he nunmber of hops, for exanple, inter..node

i nf or nat | BA19BReRhaed ok TR MAR (o) loap4BrEythAR Bre AR bl pamhich

i nformati Rasi PsBAE&CEnd IPESIE tatdbnbeleyB8BtN0des, and own-node information.
such as the processig%%pabi lity of the node, traffic volune in the node,

the numbex of nbRfeEe the e BeArshsRpEdpeR MAPS Gk rafeated .node and
reliabilifrynallyheth@dfrou@F 8ReVMEP (&) 1 Fo' ke MAP( PU AR UENRIOP ed,
axe used gﬂ parafeters for_the r§r not eness/ nearness decli sion criterion,
then the AP T8¥1YArEANGAd MAR(9ded o RELEARR, AOWRICIR B AtARIe BtRT® ( he

own- no8e Lﬁémm%maﬁdrm@%ﬂ@hﬁbﬁomw&‘bﬁbﬁ e164 Ofes1ddie i nter-node 30
i nformati on and_th own-node .information. |f besides the processing

capability, intE}-Hotfe Yafol¥aMesslYsREAVAQUELYE #Qhing af leastcione and

propagat i gadpess oHfAioEHdOMART NaAleCeh thENEELERLER M WAL FeTheNd
own- node @;gr%on, such as the traffic volune in the node, the nunber 35
of nodes 9) theneRL¥E annanded ia;the pehite sapmunlcation systen. dhe ysed

as PAANMENRP fof Olo tden Mifarsliacal MAPPEbEEYD pASKet NEo MY 1R C MaABGH et

i ncl udes iﬁe |d;t€r-€o nf ormati on and the own-node informat~.on) and the

nei ghbor MABHRBFRT f’ﬁ?@é SERECPNt HE ATRSYHE oFRames Yaaerapged ML ade

i Inf vr Irmt i ma].cci:_) 'BdeﬁeS:ftahSﬂe‘pQgﬁ blt?e&hahghhﬂwej:gdw_ aemd ?_@b# el opgs a g
urality_o S -node in nd inter-node informati on an

!to he NI\/DPyﬁﬂ??aé\ﬁ%r@“t ﬁ@ﬂ:r &?&F&hesgﬁmﬁg‘ég g%c‘?%‘? i iinferartdgnpe

adopt ed ocohderdiRy sediation MARPEI hiviagbshostsr &SX0F Aidlthds0 ihhehsi t uation.

A critterion ed t tore 1Q i nformation by the nei ghbor MAP table is not
lim t1 d t'geﬁt’@?mf ﬁ‘ﬁet%q%restq"sgnd second enbodi nents, either. For exanple,

i nformati on contreadidig ibRPaby hatarssnei 4 teirgy shaalghpore MAE rdigiedraaios i n t he
del ay val he r.of ba stored wthout, settj t he maxi mum
nunber of:y% s%rﬁarcgeeergs).%c’l ?h?gﬁgg(ﬁwgégl'ewﬁ%ﬁf‘ ﬁ%ﬁﬂ@gép?ﬁrw%&&gf’di ng to
whi ch t heMAR(ghlior, tWePnewhiyearstamges MAP 0o JrAbican inake dit soowh bxibBasngeof t he
MAP sel ecg 4GV, heyLou eqi ri Ps_satisfying,the MAP
el ecti ok (K8 ierié (B O s RHSTUARCHETTo Bid Halle"Expefe
sel e@Oed rédistersd \in Zhe3Beighbor MAP table 160 of the MAP(g) 1g. As
a result, the MAP(o) lo can make itself detectable by the MAP(h)
1h and the MAP(o) 1¢, which are other neighbor MAPs. Therefore,
anewMAP canbe easllyarranged 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 moblle communication system shown in Fig. 1 as described

30 above. In Flg. 19, neighbor MAP tables 26a and 26b respectively
of the MN(a) 2a and MN(b) 2b are shown together with the MN(a)
2a 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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~~ =s cL~~MBD zs: 1. A node search nethod for searching for a service node
for providing a service to a nobile node, in a nobile conmmunication 5
systemincluding a plurality of service nodes and the nobile node, each of
the service nodes and the nobile nod having a node storage unit Configured
to store addresses of service nodes, the node search nethod conpri sing:
transmtting a node search packt for s~earah~.ng for the 10 service node
froma search node, which searches for the service node, to an address
stored in the node storage unit of the search node, returning a node notice
packet fram Searelastom™MABPf a search packet reception node, whi ch has

ived th h
Gearch packet TECERT BA S thetfd I BeRTCRBAE St M RELLIE oVER] | 03,
sear ch paoheas, t:imvehtrcng:& Hadeatiede byods onrawb@sirs Bifg.a kemiddeaomwode

t f th
cear orf hob St 1 S°35°pd Hihe BV HECEIG MR 2050 MAY U3 ettel O 1 °
A node cobyraNAR) then¥MNEbitZh agarohiers fonfa ¢ivibd Lo ethﬁ:e wofisgs tbe of
service naggs it A4 okl )3 ¥u§E 1808 ATV Sodl0PbalRef (3RALGBPACKe!

creation UNI Iguxed to cr € a no € Ssearch packe € transmtted
to an adduesd$ cunfdephried tdne:rnadte sMaPxpangh p;ckqtcortdmrdebe@emmhnﬂmr t he

service n Ny opf i t smt the
node sear gﬁﬁ gﬁgg cr e&%@%c‘ﬁ eII sgla?{(.:‘h et&cr&e { I on ume[epatcggrﬁ
recei M 8thedéehummm‘kemmemnﬁésutbdntatdds'easm:.nmea drelaysvailue . packet

P or I ot S B89 SR, B pbracy

per~,phera node o € Searc reception node’in response to
a transmi pneuahoden@elam:hlnﬁcmetmi& dengtguved bt tupdaife glrecaetdghborest the

serv~.ce mgetgglgsngb g%fartcﬂ‘é ngde Qojhse packet received by the

conmuni cat1 on g ate unit configured to update the node
storage unit onlé%ﬂ-éfef-imh@fsé @i trfopuat Hen eneermlnghanyafMAPsor ~

unit.qé 3ge§§‘.§&§99& 1% tﬁh%ﬂg@;hcfi’ﬁh?efalffng%'bsiﬂgﬂ} SMATHT A G2EhgRsuni t

configure ta for 1nvestigat ormation concrning the
service né&éhﬁe@@%’é‘@’dlb?eth@eG’@te@cﬁhQ)MN&hDt2b imdngupesheion indigetedied to

a_det ect efySgh iy« AOUR FANCTIY N tAGN Bife 4R (b oY RUAUDId saichS shpe node

|nforrrat|on t he communi cation unit transnits the data create by the data

creation BrMAP. aFdTedcetheNMRR Wide2B-1n the W@d 2R tEanamkEs @oMARe data
by the deggatef ﬁa%%taeonesi@m@nd $hes &St €Ly ith e MISE @M 1ithes NGHenat or age

unit on a basis_ 15 of a returned response data. 4. The node of claim 2,

wher 2 nBHED) Ftoressivrp adicanoetinp PHEkSEr’\’i’i ERSPRRR® te theMARagarsht he

node noti gacRaekebturfled Ha-didGe MAPOLAEE Hﬂbtbéé&ﬁ@sa tf1pade-ainheuant i on,

and the update unit updates th od e unit on_a basis of a returned
node not i @ged\m&’et’n 15 254 tﬁ?d@qnw(élbé 5‘? aney MaPacaiiees dakestor age

un~lt 25 ihﬁbeﬁatbﬁn%idfdﬁ:ﬁ'ﬂﬁtgoéxlbe:tﬁgrn/dIghtfb)ﬂﬁﬂPﬁDdaﬁ@G:pﬁ&d ghar mat i on
corpr 1 1 npeiaRRBF R FaBL8nEeR! o She Ber Lt T h8: Epehied e basdeeso
i nf orzmt ~packeéettyen the node and the peripheral node according to
SRR o B S et N e
and t he pehepHaP bd) nbale MAP (g)bagi,sMAP (LhelhoddAPitk) ck mmk MAP (M)edhi,n 35
the updat g ot M UG bLICMABE had HFThott hellydvRATES with respect
to the MN(b) 2b located in the position indicated by the arrow
30 A in Fig. 19, 1s registered in the neighbor MAP table 26Db.
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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88 of the inter-nod information between the node and the peripheral node
determ ned by the determ nation unit. 7. The node of claim2, further
conprising: 5 a notice packet creation unit configured to create the node
noti ce packet by accessing the node storage unit, wherein the conmmunication
unit transmts the node notice packet erected by the notice packet creation
unit. 10 8. The node of claim7, Werein the notice packet creation unit

creates the_nodg npfic cket that ins _passed through the peripheral node.
9. The noB&T8¥ gra€%?7£1€§1 r¥4%“?sh%Pchn QERBELAR LRRB/FINY MAP [ eat es
the node registepadktn tiecneilghbo®MARI tablon6bnarriieasr £€cthe Gedirdneast
one of th sear ch_packet he node noti cket nd a node notice
request pgégggg?%xo?% '8 rﬂfortgﬁfr'n a&% Fﬁg ﬁﬁ&ﬁ?rﬁl%@%&& BeATCtD. The
node of cEerma2MAPurépeetitciorgdy.si ng: a request packet creation unit
configured to Il ce request packet, f requesting the
per i p%}ér al nodgﬁ'?g'gig%l#g‘g?‘ﬁg%n%&geﬁﬁfax gée Bgiﬁgﬁ,%ﬁ%ﬁ’eﬁﬂ-ﬁﬁ’@r@%mﬁ?m cation
uni t traninfosmahioncdacerning thedaBtk Pk pMaREL ) arieMAR( dy Loheapgayest
packet creat] ' 1, de of, ¢l ai,m.Z0, erein the. roguet packet
creation gﬁl n%lg%{ils1%hgh£g§ear£°o??§%hﬁ%ﬁh&ﬁ }’&R @t’ﬁ%ﬁﬁ%g%@y &1’1‘&% cation
unit has withi vespedt IteatheoMN(b) 2ihdovmtedstar the paoddction HadIQarede
notice pa 0 netice request pagket . The. no of claim Z,
furt her cgﬁﬁ%?‘%&&;sr Qﬁ?gpgégeﬁgﬁl @? 33‘& ‘gﬁfﬁ?r i‘éﬁf Fﬁﬁ?‘@ chBate a
node ¥egi theapesbtiomglretiogtzack aly fthee meguesCity Figg d,atinBormatdonode 35
st orage upj t 1.c€ _Nho et ei th a 1,0gt.i on _.unit
t r ansni tsg{’hgg%% ear%ggl s}ﬁ%%)oﬁ'nr’eg%&%pé{gkﬁwe%\t%d' Wﬁe’ 3%&8&
packet cr¥aP{eh Leni vhidlR aréhme ighisowMARPdianihg shertidelay values with

respect to the MN(b) 2b located in the position indicated by the

arrow C, is registered in the neighbor MAP table 26b.

15 Inoldentally, it 1s desirable to previously 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 sat 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 desoribed

by taking the case where the MN(a) 2a selecta a MAP that is the
most suiltable 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
selectlon policy represented as "a MAP locatad 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 "Ol"."

35 Therefore, the NMDP unit 25 in the MN(a) 2a collates
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5 the communi cation unit receivesa node registration request packet for
X~equeeting registration in a nods storage unit of another service node,
and the update unit updates the node storage unit on a basis of the node
regi stration request packet. 10 14. The node of claim2) further
conprising= a selection criterion holding unit configured to hold, a
selection criterion for selecting a service node to be used; and a
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wher ei n t NMDReunth AHALD ctmp M) 28 fudetionsage timé tsebedtipnr athito store
addr esses ' ] PRk reaki It ng i ed to
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. " o ’ .
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, 35 and receive a node notice packet return

t he s&@rcR4pekitbe adsinans off thedMARND) ilbe uicipheridie sellectadmesighteont 0 a
transm tt ggpnods searvh packet; a detection unit configured to detect the
service node on a basis of the node notice packet received by the

aommuni cati ori ThaMi(a)aareglepens shediomecaddrens sudrcapeaf@addressode

storage URbly in use in the MAP(b) 1b. The MN(a) 2a registers the home
address and an address of the MAP(b) 1b to be used, in the HA,
15 Specifically, the mobllity management unit 24 in the MN(a) 2a
creates a binding update packet for registering the home address
and the care of address in the MAP(b) 1b. Themobility 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 tranafer 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 product)
The MAP 1 can be lmplemented 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 c¢reate & node search paaket, 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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on a basis of the service node detected by the detection unit. 16 . A
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The neighbor MAP table gtores the own-node information such
asg the procesaing capability, and the inter-node information such
10 as the delay value. Therefore, the MAP(a) la to MAP(o) lo, the
MN(a) 2a and MN(b) 2b can hold the node information, and grasp
node information concerning the neighbor MAPs by accessing the
neighbor MAP table. Therefore, the MAP(a) la to MAP(o) lo, the
MN(a) 2a and MN(b) 2b can use various kinds of node information
15 oconcerning MAPs as judgment materials at the time of updating
the neighbor MAP table, and as judgment materials at the time
of seleocting 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 value. 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 recelving 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
receliving 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(o)
30 lo,theMN(a)2aandMN(b) 2bcanreceiveMAPnoticepackets returned
fromalargenumber of MAPs servingasperipheralnodes. Therefore,
the search node in the MAF(a) la to MAP(o) 1o, the MN(a) 2a and
MN(b) 2bcanobtaininformationconcerningMAPs locatedrelatively
in the neighborhood, and efficiently detect neighbor MAPs having
35 short delay values.
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to another MAP&. Therefore, the MAP(a) la to MAP(o) 1o can become
a search packet raception node or a peripheral node, and supply
information grasped by itself to another MAPs. TIn addition, the
MAP(a) la to MAP(o) lo can create a MAP notice request packet

10 to be transmitted to neighbor MAPs having addresses stored in
the neighbor MAP tables l6a to 160, and transmit the MAP notice
request packet. Therefore, theMAP(a) la toMAP(o) 10 can requesat
the neighbor MAPs stored in the neighbor MAP tables 1l6a to 160
to return a MAP notice packet,.

15 Each 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 poliocy from the neighbor MAP tables 26a and 26b,
respectively.

In addition, the MN(a) 2a and MN(b) 2b use the delay value
as one of the parameters for the MAP selection policy. The delay

25 value 1s determined under the influence of various parameters,
such as the l1link capacity between MAPs, the number of hops, the
processing capability of the MAP itself, and the traffic 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, whioh 1s 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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The mobile communication systemuses the HMIP, and includes
a plurality of MAPs and a plurality of MNs. In the present
embodiment, adecisioncriterion "asmaller number of hops between
nodes indicates a shorter distance" 1s used as the decision
15 criterion for determining whether the distance between nodes is
short, As for the remoteness/nearness declsion information, the
number of hops between nodes 1s used.

(Configuration of MAP)

20 Except that the processaing 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, the MAP 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 willl

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.),
a sequence number 1, forced registration lifetime (in sec.), and

30 a sequence number 2 for each neighbor MAP. The maxXimum 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 ganeral rule, the neighbor MAP table 116k stores information

35 concerning the neighbor MAPs according to the criterion, "five
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time of forcedregistrationrequest transmission timeraresimilar
to those in the second table 17k shown in Fig. 3.
The value of the initial HL is the number of hops that becomes
15 areference value for determining the number of hops between the
MAP(k) 1k itself and another MAP, The initial HL 1s 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 neighboxr MAP stored in the neighbor MAP table 116k. If the
20 nelghborMAP table 116kisinthe state shown in Fig. 20, therefors,
the second table 117k stores the number of hops "13" between the
MAP(k) 1k and the MAP(g) lg as the initilal HL. The initial HL
may not be set to the maximum value in the number of hops for
each neighbor MAP atored 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 value to the maximum value in the
number of hops for each neighbor MAP stored in the neighbor MAP
table 116Kk.
30
(Configuration of MN)

Except that the processing concerning 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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and each neighbor MAP. The neighbor MAP table 126a stores

10 information concerning neighbor MAPs according to the criterion,
Yfive neighbor MAPs having smallest number of hops are stored
in the order of increasing number of hops." The lifetime and
the sequence number 1 are similar to those shown in the neighbor
MAP table 26a shown in Fig. 5.

15 As shown in Fig. 21, the second table 127a stores a seguence
number 3, an initial lifetime (in sec.), a search lifetime (in
gec.), and an initial HL. The gequence number 3, the initial
lifetime and the search lifetime are substantially the same as
those 1n the second table 27a shown in Fig. 5. Theinitiallifetime

20 is set to a short value. It 1s degirable to also set the search
lifetime to a shorter value dccordingly. As a result, the MN
can effect a gearch for a MAP with high frequencies. Thersfore,
the MN can update the information concerning the neighbor MAPs,
which changes according to the movement, with high fraquencies.

25 As a result, the MN can sultably grasp information concerning
the neighbor MAPs according to the movement.

The initial HL is the number of hops that becomes a refarence
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. In 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 HIL of the MN can

35 Dbe set to a previously determined constant value.
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10 (Method for searching for node)
A method for searching for a node (MAP) in the mobile
communication system will now be described.
(Search for MAP effected by MAP)
A search for a MAP effected by a MAP will now be described
15 with reference to Figs. 22 and 20, Fig. 22 shows how a plurality
of MAPs, MAP(a) 10la to MAP(n) 10ln included in the mobile
communication systemformagroup. InFig. 22, theMNs are omitted
in the illustration. 1In Fig. 22, neighbor MAP tables lléa to
1l6n respectively of the MAP(a) l1l0la to MAP(n) 10ln are shown
20 together with the MAP(a) 10la to MAP(n) 10ln. For brevity of
description, however, only IP addresses stored in the neighbor
MAP tables 1l16a 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
25 in Fig. 22, the neighbor MAP tables 116a to 116n are formed in
MAP(a) l0la to MAP(n) 101ln, 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

30 table 117k is set to 60 (sec.). The current lifetime for the
MAP(n) 116n registered in the neighbor MAP table 116k as a neighbor
MAP is 61 (sec.). The lifetime 1s decremented every second. One
second later, therefore, the lifetime for the MAP(n) 116n in the
neighbor MAP table 116k arrives at 60 (gec.), which is the search
35 lifetime, and the lifetime coincidesa with the gsearch lifetime,
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First, the MAP(k) 10lk transmits a MAP search packet to
the MAP(n) 101ln, and the MAP(n) 101ln receives it as represented
by a solid line arrow in Fig. 22. In this case, therefore, the
MAP(k) 101k becomes a search node, and the MAP(n) 10ln becomes
10 a search packet reception node. Specifically, the NMDP unit 15
in the MAP(k) 101k creates a MAP search packet 103 shown in Fig.
23, and the interface 19 transmits 1t.
As shown in Fig. 23, the MAP search packet 103 includes
an IPv6 headexr 131 and adestination option header 132. A version
15 for indicating the version of IP, a source address for indicating
the transmission source of the MAP search packet 103, and a
degstination address for indicating the destination of the MAP
search packet 103 are stored in the IPv6 header 131. A type,
a 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 IPv6 header 131 to the IP address "k" of the MAP(k) 101k,
and sets the destination address in the IPv6é 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 the MAP(k) 101k sets the sequence
number in the destination header 132 to "1654", which 18 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 in the MAP(k) 101k also updates the value of the sequence numbexr
3 in the second table 117k to set it to "1654." The NMDP unit
15 in the MAP (k) 101k coples 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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as a search node. In other words, the MAP(n) 10ln serving as

10 the search packet reception node encapsulates the MAP notice
packet with a header directed to the MAP(i) 1011 to MAP(l) 1011
neighboring the MAP(n) 101ln itself, and transmits a resultant
encapsulated MAP notice packet. Therefore, the MAP(1) 101i to
MAP(l) 1011l become peripheral nodes.

15 Specifically. the NMDP unit 15 in the MAP(n) 101ln creates
an encapsulated MAP notice packet, and the interface 19 transmits
the encapsulated MAP notice request packet. Hereafter, this
operation wlll be described by taking the transmission of an
encapsulated MAP notice packet to each of the MAP(1) 101i and

20 the MAP(j) 101j as an example. Fig. 24A shows an encapsulated
MAP notice packet 1041 to be transmitted to the MAP(1l) 1011, and
Fig. 24B shows a MAP notice packet 104]j to be transmitted to the
MAP(3) 101i.

As shown in Figs. 24A and 24B, the encapsulated MAP notice

25 ©packets 1041 and 1043 include IPv6 headers 1411 and 141j, and
MAP notice packets 105i and 105], respeotively. The IPv6 headers
1411 and 141j are headers respectively for encapsulating the MAP
notice packets 1051 and 1057 to be returned from the MAP(n) 101ln
serving as the search packet reception node to the MAP(k) 10lk

30 servingasthesearchnodae. VersionsforindicatingtheIPversion,
source addresses for indicating sources of the encapsulated MAP
notice packets 1041 and 1043, and destination addresses for
indicating destinations of the encapsulated MAP notice packets
1041 and 104J are stored in the IPv6 headers 1411 and 141j,

35 respectively.
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10 10[ ehid 8hF&e address for indicating the source of the MAP notice packet,
5 and a destination address for indicating a destination of the
MAP notlce packet are stored in each of the IPvé headers 1511
and 1513. A type, an intermedlate MAP address, a sequence number
for controlling the MAP notice packet 1051 or 105j, and an initial
HL are stored in each of the destination option headers 1521 and
10 152j. The intermediate MAP address is an address of a peripheral
node through which the MAP notice packet 1051 or 105] 13 passed.
As shown in Fig. 24A, the NMDP unit 15 in the MAP(n) 101n
sets the source address in the IPvé header 1411 to the IP address
"n" of the MAP(n) 101n, and sets the destination address in the
15 IPv6 header 1411 to the IP address "i" of the MAP(i) 1011i. The
NMDP unit 15 in the MAP(n) 10ln copies the initial HL "13" in
the received MAP search packet 103 shown in Fig. 23, and sets
the HL in the IPv6 header 151i to the copled initial HIL "13."
The NMDP unit 15 in the MAP(n) 101n sets the source address in
20 the IPv6 header 1511 to the IP address "n" of the MAP(n) 101n,
and sets the destination address in the IPvé header 1511 to the
IP address "k" of the MAP(k) 1l01k.
The NMDP unit 15 in the MAP(n) 10ln sets the type in the
destinationoptionheader 1521 to"42." Inthe 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 IPVSE
header 1411, which is the transmission deastination of the packst
obtained by encapsulating the MAP notice packet 1051, and sets
the intermediate MAP address in the destination option header
30 1521 to the ocopied destination address "i." The NMDP unit 15
in the MAP(n) 101n copies the value "1654" of the sequence number
and the value "13" of the initial HL in the received MAP Bearch
packet 103 shown in Pig. 23, and sets the gsequence number and
the 1nitial HL in the destination option header 1521 to the copied
35 values, respectively.

66



1 10 10 10 10y;
109 () - Fy##109%&' () - ! XFy##109&' () - ! Fy##109%&' () - ! ~ Fy##10988&' () - kr &1} [ <PE:
"1 10 #1096 ()--!'\A#10%R ()--!'C@ #10%&' ()-!/ @
#109%&' ()-M 10%3& ()-1:!110%& ()-10a?PE: 1 10 !t,)#10%GGK () - @F ' 109%6& () -
-S&L10%6&" () - kSHz#10%&' ()-Sy 10%& ()-@9! 109%&' ()-TL}[<PE: 1 10
BN ih e (1T (e ) S e Mg
) Og)@y ()@ b E? #10 i g;{negg%&:ta {DR unip (t)b.ﬁ M&bé}&) @flin creates
D Y#LOWV&Ha, 3‘?’% O/gg;ﬂmm %Sg:i.@)&’%{ékeﬁ 1b43 "¢ "tc#iab<a@€ tEhe MBOPE () -
#10%&’ (§) ggg%é%%,\u 'I‘gie NMDP unit 15 in ;he MAP(n) 101n sets
10! FMb10%&He) aatin&m&%&dé:)aszlixﬂlihﬁlﬂﬁ& headak! 1004 t6)the IP address
5 "*J)"of theMAP(J) 101)J. The NMDP unit 15 in the MAP(n) 101ln copies
the destination address "j" in the IPvé header 1413, which is
the transmisaion destination of the packet obtained by
encapsulating the MAP notice packet 1053, and sets the
intermediate MAP address in the destination option header 1523
10 to the copled destination address "j."

Upon receiving the encapsulated MAP notice packet, each
of MAP(1) 1011 to MAP(1l) 1011l and MAP(n) 10ln conducts
decapsulation for removing the outermost IPv6 header, and takes
out a MAP notice packet to be returned from the MAP(n) 101n gerving

15 as the search packet reception node to the MAP(k) 101k serving
as the search node. Each of MAP(1) 1011 to MAP(1l) 1011 and MAF(n)
101n transmits the MAP notice packet to tha MAP(k) l0lk as
represented by a dot line arrow in Fig. 22. Specifically the
IP layer unit 13 in each of MAP(1) 1011 to MAP(1) 1011 and MAP(n)

20 10ln decapsulates the encapsulated MAP notice packet, and the
interface 19 transmits the MAP notice packet taken out. 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
node via the MAP(1l) 10li to MAP(1l) 1011l serving as peripheral

25 nodes,

Thus, the MAP(n) 101ln serving as the search packet reception
node encapsulates the MAP notice packet with the IPv6 headerhaving
an address of a nelghbor 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) 101n
gerving 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(1) 101i to MAP(l) 101l serving as peripheral nodes.
Besides such tunnel transfer, the MAP sexrving as the search packet

35 —reception node can return the MAP notice packet to the MAP serving
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Upon receiving the MAP notice packet, the MAP(K) 1k serving
as the searchnode conducts inter-node information determination,
MAP detection, and neighbor MAP table update on the basis of the
10 returned MAP notice packet. Hereafter, this operation will be
described by taking MAP notice packets transmitted by the MAP(41)
101i and MAP(]) 101j as an example.
First, the case where the interface 19 in the MAP(1i) 1011
has transmitted the MAP notice packet 1051 will now be described.
15 TheMAP(k) 101k serving as the search node receives the MAP notice
packet 1051 shown in Fig. 25, The MAP(k) 101k determines the
number of hops between the MAP(k) 101k itself serving as the search
node and the MAP(1i) 1011 serving as a peripheral node through
which the MAP notilce packet 1051 is passed. A MAP having the
20 intermediate MAP address included in the MAP notice packet 1051
as its address is the peripheral node through which the MAP notice
packet 1051 13 passed.
Specifically, the NMDP unit 15 in the MAP(k) 101k acquires
a value "7" of the HL included in the IPv6 header 1511 and a value
25 "13" of the initial HL included in the destination header 152i
from the received MAP notice packet 1051i. The value of HL in
the MAP notice packet 1051, which ia taken out by decapsulation
to remove the IPv6 header 1411 from the encapsulated MAP notice
packet 105i received by the MAP(1i) 1014, 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 15 "7" as enciroled in Fig. 25,
bacause the value of HL 1n the MAP notice packet 1051 18 decreased
by "1" every transfer while the MAP notice packet 1051 is
transmitted from the MAP(i) 1011 to the MAP(k) 101k.
3s The NMDP unit 15 in the MAP(k) 101k conducts a calculation
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5 MAP(k) l0lkand theMAP(i) 101ihavingthe intermediate MAP address
included in the MAP notice packet 1051 as its address, which is
newly determined in the MAP(k) 101k, becomes "6,"

Subsequently, the NMDP unit 15 in the MAP(k) 101k conducts
retrieval to determine whether the intermediate address "i" in

10 the MAP notice packet 1051 is included in the IP addresses in
the neighbor MAP table 116k shown 1lnFig. 26. Flg. 26 shows states
of the naighbor MAP table 116k and the second table 117k in the
MAP(k) 101k at the time when the MAP notice packet 105i shown
in Fig. 25 has been received. In the neighbor MAP table 116k

15 andthe secondtable 117k showninFig, 26, there areplaces already
updated fromthe state immediatelybefore the MAP search is started
shown in Fig. 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(1i) 1011 through
which the MAP notice packet 1051 has been passed to be an already
detected MAP. 1In this case, 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) 1011 already

25 registered as a neighbor MAP. In the case of Fig., 26, the
intermediate MAP address “1" 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 105i should be used
to update the information concerning the MAP(i) 1011i.

30 Subsequently, the NMDP unit 15 in the MAP(k) 1k determines
whether update of existing information concerning the MAP(1) 10141
in the neighbor MAP table 116k based on the received MAP notice
packet 1051 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 1051 with the sequence number 1
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5 based on the MAP notice packet 1051 is the latest information
and update of the information should be executed. In the case
of Fig. 26, the sequence number in the MAP notice packet 1051
is higher. Therefore, the NMDP unit 15 in the MAP(k) 101k Judges
that the update of the information should be executed.

10 On the other hand, if the sequence number in the MAP notice
packet 1051 1s lower than the sequence number 1 for the MAP(1)
1011 in the neighbor MAP table 116k, then the NMDP unit 15 in
the MAP(k) 101k judges that update of the information should not
be executed.

15 Subsequently, the NMDP unit 15 in the MAP(k) 101Xk executes
update of information concerning the MAP(1) 1011 in the neighbor
MAP table 116k. The NMDP unit 15 in the MAP(k) 10lk 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(1) 101ii in the neighbor MAP table 116k
(Fig. 26) with the determined number of hops "6", replacing the

25 existing lifetime 122 (8ec.) 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 1" in the
newlyreceivedMAP noticepacket 1051 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(1i) 101i
through which the MAP notice packet 1051 has been passed to be
a newly datected MAP, In other words, the NMDP unit 15 in the
MAP(k) 101k jJudges that there is a possibility that the MAP(i)

35 1011 ig newly registered in the neighbor MAP table 116k in the
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=1 packet 1051 1s received. If the number of hops between the MAP (k)
101k and the MAP(i) 1011 i1s equal to the maximum value in the
10 number of hops stored in the neighbor MAP table 116k in the MAP(Kk)
101k, then the NMDP unit 15 in the MAP(k) 101k judges that the
MAP(1) 1011 should not be newly registered in the nelghbor MAP
table 116k as a2 neighbor MAP for the MAP(k) 10lk.

On the other hand, if the number of hops between the MAP(k)

15 101k and the MAP(i) 1011 1s less than the maximum value in the
number of hops stored in the neighbor MAP table 116k in the MAP(k)
101k at the time when the MAP notice packet 105i is recelved,
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 than the MAP(1) 1014 in the neighbor MAP table
116k in the MAP(k) 10lk is 0 (sec.),

If the forced registration time for all neighbor MAPs that
are larger in number of hops than the MAP(41) 101i is not O (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) 101k.

On the other hand, if there is a neighbor MAP that is larger
in number of hops than the MAP(i) 1011 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) 1011 should be newly registered in
the neighbor MAP table 116k in the MAP(k) 101k as a neighbor MAP
for the MAP(k) 101k. 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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105].
Specifically, the NMDP unit 15 in the MAP(k) 101k acquires
5 the intermediate MAP address and the sequence number from the
MAP notice packet 1051, and acquires the initial lifetime from
the second table 117k. The NMDP unit 15 in the MAP(k) 101k stoxes
the determined number of hops, the acquired intermediate MAP
address, initial lifetime and seguence number, and the initial

10 value 0 (sec.) of the forcad registration lifetime in the nalghbor
MAP table 116X in the MAP(k) 101k, as information concerning the
MAP(i) 101i. 1In this way, the MAP(i) 10li, which 1s a newly
detected neighbor MAP for the MAP(k) 101k, is registered in the
neighbor MAP table 116k. ‘

15 The case where the MAP(]) 101jhas transmitted the MAP notice
packet 105j will now be described. The MAP(3) 101j conductsa
decapsulation to remove the IPv6 header 1413 from the received
encapsulated MAP notice packet 1043, and transmits the MAP notice
packet 1053j shown in Fig. 27 toward the MAP(k) 101k.

20 It is now supposed that the number of hops between the MAP(J])
1014 and the MAP(k) 101k is 15 at this time. In the MAP notice
packet 1051 shown in Fig. 27, the value of HL in the IPvé header
151 is "13." Before the MAP notice packet 105] transmitted from
the MAP(Jj) 1013j arrives at the MAP(k) 101k, the value of HL in

25 the MAP notice packet 1053 is decreased by 1 every transfer and
becomes 0. In other words, the value of HL in the MAP notice
packet 1053 is too emall. On the route between the MAP(]) 101j
and the MAP(k) 101k, the value of HL becomes 0 and the MAP notice
packet 1053 disappears. Therefore, the MAP notice packet 1051

30 doesnotarriveat theMAP(k) 101k, IntheMAP(k) 101k, therefors,
update of the neighbor MAP table 116k based on the MAP notice
packet 1053 is not conducted.

Thus, it 1s desirable to set the initial value of HL 1n
the IPv6 header 1519 in the MAP notice packet 105j to the maximum

35 wvalue in the number of hops for neighbor MAPs stored in the neighbor
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~ @ of hops for neighbor MAPs stored in the neighbor MAP table 116k
5 as shown in Fig. 20. As a result, ths MAP notice packet 1053
transmitted from the MAP(Jj) 1013, which is a peripheral node that
ls located so far away that 1t may not be registered in the nelighbor
MAP table 116K, can be extinguished on the route between the MAP(§)
101J and the MAP(k) 101k serving as the search node, 1In other
10 words, the MAP(J) 101j that is greater in number of hops than
the neighbor MAPs in the current neighbor MAP table 116k is not
registered in the neighbor MAP table 116k. It is possible to
extinguish the MAP notice packet transmitted from the MAP(3) 101]
without beingreceived by the MAP(k) 101k. Therefore, the control
15 load of the MAP(k) 101k serving as the search node can be raduced,
and transfer of extra packets oan be preveanted.
Similarlyinthenode searchmethodof the present embodiment,
erasing of a neighbor MAP in the case where a MAP notice packet
is not returned, request for regilstration of a MAP in the
20 registration MAP table issued by another MAP, and arrangement
of anewMAP can be conducted in the same wayas 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) 101lo, MN(a) 102a and MN(b) 102b
included in themobile communication system. InFig. 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 neighbor MaPs
are shown.

35 1. Search for MAP
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of the information concerning any of MAPs registered in the

neighbor MAP table 126b in the MN(b) 102b arrives at the search
lifetime when the MN(b) 102b is in a posltion indicated by an
arrow A in Fig. 28, then the MN(b) 102b starts a search for a
MAP. Specifically, the NMDP unit 25 in the MN(b) 102b transmits

10 a MAP search packet to the MAP. Subsequently, the NMDP unit 25
in the MN(b) 102b receives a MAP notice packet for the MAP search
packet returned fromaMAP that has become a search packet reception
node via a MAP that has become a peripheral node. Subsequently,
the NMDP unit 25 in the MN(b) 102b detects a new MAP on the basis

15 of thereceivedMAP notice packet, acqulres the latest information
concerning existing neighbor MAPs, and updates the neighbor MAP
table 126b,

As aresult, information concerning the MAP(o) 101lo, MAP(g)
101g, MAP(1) 1011, MAP(k) 101k and MAP(h) 101h, which are neighbor

20 MAPs each having a smaller number of hopa with respect to the
MN(Dd) 102b located in the position indicated by the arrow A in
Fig. 28, is registered in the neighbor MAP table 126D.

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
1ifetime one after another, and the MN(b) 102b effects a search
for a MAP repetitively.

30 Inthepositionindicated by thearrowBinFig. 28, therefore,
information concerning the MAP(k) 101k, MAP(1) 101i, MAP(0) 1010,
MAP(n) 101in 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. 1In the position indicated by the arrow
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CinFig. 28, information concerning 101n, MAP(k) 101k,
MAP(41) 1011, MAP(1) 1011 and MAP(e) 10le, which are neighbor MAPs
each having a smaller number of hops with respect to the MN(bh)
102blocatedin thepositionindicatedbythearrowC, i1sregistered
in the neighbor MAP table 126b.

2. Selection of MAP

Selection of a MAP will now be described by taking the case
where the MN(a) 102a selects a MAP that 1s the most suitable for
use, as an example. As described above, the MN(a) l02a has the
neighbor MAP table 126ashown inFig. 21. TheMAP selectionpolicy
holding unit 30 of the MN(a) 102a holds a MAP gelection policy
represented as "a MAP located nearest, 1.e., aMAP having aminimum
number of hops between nodes,"

Therefore, the NMDP unit 25 in the MN(a) 102a collates
information concerning neighbor MAPs stored in the neighbor MAP
table 126a shown in Fig. 21 with the MAP selection policy held
in the MAP selection policy holdingunit 30, and aelects an optimum
neighbor MAP. As a result, the NMDP unit 25 in the MN(a) 102a
selects the MAP(£f) 101f as the neighbor MAP to be used. The NMDP
unit 25 in the MN(a) 102a notifies tha mobility management unit
24 of an address of the MAP(f) 1£, which i3 the selected neighbor
MAP.

The MN(a) 102a reglisters tha home address and a care of
address now in use in the MAP(f) 1f. The MN(a) 102a reglsters
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.

According to the mobile communication system, the MAPs,
the MNs, and the node search method, the following effects can
be obtained in addition to the effects obtained by the mobille
communication system, the MAPs, the MNs, and the node searchmethod
in the first embodiment.

The neighbor MAP table stores five naighbor MAPs that are
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neighbor MAP having an address stored in the neighbor MAP table
5 of the searchnode. AMAP thathas received the node search packet
and has become the search packet reception node returns a MAP
notice packet, which i1s passed through peripheral nodes.
Specifically, the MAP that has become the search packet reception
node returns a MAP notice packet to the MAP serving as the search
10 node, via neighbor MAPs having addresses stored in the neighbor
MAP table of the MAP serving as the search packst reception node.
Therefore, the MAP notice packet includes information, such as
the number of hops and addresses, concerning MAPs that are
peripheral nodes through which the MAP notice packet is passed.
1s 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. Thexefore, the search node in the MAP(a) 10la to MAP(o)
10lo, 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. 1Inaddition, the searchnode in theMAP(a) 10la toMAP(o)
10lo, 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 efficilently.
The MAP(a) 10la to MAP(¢) 10lo inoclude the NDMP unit 15,
the neighbor MAP tables ll6a to 1160, and the interface 19,
respaectively. Therefore, the MAP(a) 10la to MAP(o) 1010 can
access the neighbor MAP tables l16a 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) 101a to MAP(o0) 1010 can supply
information concerning neighbor MAPs stored in their own neighbor
MAP tables to other MAPs.
35
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5 Service Nodes according to the present invention include
not only nodes like mobility management nodes, which conduct
packet processing, but also stationary nodes, such as printer
servers, FTP (File Transfer Protocol) servers and electric
appliances and moblle nodes, such as mobile terminals, PDAs

10 (Personal Digltal Assistants) and automoblles. In the case of
a mobile node, it serves as a node for relaying a packet toc a
moblle node of transmission destination. As a result, the ad
hoc technique or multi-hop connection technigque can be applied
thereto,

15 Furthermore, in the case where as a plurality of nodes a
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
deteocted FTP serversg, and use the optimum server. Specifically,
if own-node information, such as the processing capability or
the traffic volume of the FTP server, and inter-node information,
such as thea delay value or the number of hops in packet transmission

25 between the client node and the FTP gserver, are prescribed as
a gselection criterion for selecting a node to be used, then a
suitable FIP gserver can be selected by taking them into
consideration.

For example, 1f an FTP server 13 selected on the bagis 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. In this way, the nodes and the
node search method according to the present invention can be

35 applied to varlous techniques that necessitate the detection of

77



1 111 H10%008 () -2!) $10%008 () - 2H$10%10(o& ()-2 10 10 10;
73 F3#10%& VW3- : | |
'I%foc(y%{&'() 2IV\$(12W&'() 21" $10%&'() 21" $10%008 () - 2! $LOUO0E () - 2! $10%00E! (

)-2b@1 I't! L@HLO% ()-@ ! 10% ()-S 910% ()- 100 100 10Q o
10908 () - $10%& ()-2z>dEb@1 !t! @O%& ()-& 109& ()- 10%& ()-110%& ()-

Y10%&' ()-9° ! 10%&' Sye& }[9b@ 1 | |
igt |\9Y+;(:t)10cy&' --'RH%*lO%&' ()--1a Yl #109%& ()-!yYl #10983& ()-| #10%& ()-S
109 () - &330%%@@6 tox the DXws@Lloy- bE1ehdOstifte of another node.

109%& () - FO#109&’ fq tRe'FaQ% Add BelsRAXMRdAine e, odnEfbﬁAﬂ's form a group.
Themobile communication system may include aplurality of groups.
In other words, the mobile communication gystem can be formed
5 by gathering a plurality of groups each formed by gathering nodes
having the same function, such as a groups of FTP servers, a group
of printer servers, and a group of mobile nodes. In thils case,
a criterion suitable for each group can be adopted as a decision
criterion for judging remoteness/nearness. One node may belong
10 to a plurality of groups.

(secona variation)
In the first and second embodiments, a MAP notice packet
inoluding node information, such as the delay value, the number
15 of hops and the processing capability, is used. A MAP that has
become a search packet reception node or a peripheral node may
create a MAP notice packet including an IP address of a neighbor
MAP stored in 1ts own neighboxr 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 anothar MAP, detect a MAP, and register the detected
MAF in the neighbor MAP table. 1In addition, it is poasible to
reduce the information included in the MAP notice packet, and
make the packet transmission and packet processingmoreefficient.
25 In this case, the MAP or MN serving as the search node
tranamits 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 recelved data, The
MAP or MN serving as the search node updates the neighbor MAP
30 table. BAs 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 pln response can be used.
Specifically, the MAP or MN sexrving as the search node
transmits a ping request for investigating the delay valus and
35 the number of hops in packet transmission between the MAP serving
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In this case, the NMDP unit 15 in the MAP or the NMDP unit
25 in the MN functionas as a data creation unit, which creates
data for investigating node information to be transmitted to the

10 detected node, such as a ping request. The intexface 19 in the
MAP or the interface 29 in the MN functlons as the communication
unit, which transmits created data, and receilves response data
corresponding to the data returned from the detected node. In
addition, the NMDP unit 15 in the MAP or the NMDP unit 25 in the

15 MN functions as the update unit, which updates the neighbor MAP
table on the basiis of the returned response data.

In this case, by using the data for investigating the node
information and its response data, such as the ping 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
informaticon and inter-node information concerning the detected
MAP. Furthermore, by receiving response data (ping response)
depending upon the situation at the time of transmisslion of the
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 nelighbor MAP, the MAP or MN can

30 1investigate 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 oc¢caslion demands by using the data for
investigating the node information and ita response data, such
ag the ping request and ping response. Further, the MAP or MN

35 can update the neighbor MAP table on the basis of the node
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(Third variation)
Inthe first and second embodiments, IPv6 isused. However,

5 1IPv4 can also be used. In the case where IPv4 is used, a packet
obtained by storing information stored in the destination option
header of a MAP saarch packet, a MAP notice request packet, a
MAP notilce packet, a nelghbor MAP registration request packet,
or a neighbor MAP registration acknowledgement packet, in a data

10 part of an IPv4d packet is uged. The kind of the packet indicated
by the type in the destination option header is indicated by using
the port number in the UDP header.

Flg. 29 shows a configuration of a MAP 301 in the case whare
IPv4 1s used. The MAP 301 comprises an application unit 311,

15 a TCP/CDP unit 312, an IP layer unit 313, a mobility management
unit 314, an NMDP unit 315, a neighbor MAP table 316, a second
table 317, a 1link layer unit 318 and an interface 319, The
application unit 311, the mobility management unit 314, the link
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 acquired 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 acquires a packet concerning a search for a neighbor
MAP from the NDMP 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 number
inaTCP header of thepacket. Exceptfor thesepoints, 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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16 and the second table 17 in the MAP 1 shown in Fig. 2 except
that the processing is conducted at the TCP/UDP level. Except
that the IP layer unit 313 ia not connected to the NDMP unit 315
10 and the IP layer unit 313 does not conduct processing on a packet
concerningasearchforaMAP, theIP layexrunit 313issubstantially
the pame as the IP layer unit 13 shown in Fig. 2.
Fig. 30 shows a configuration of a MN 302 in the case where
IPv4 18 used. The MN 302 comprises an application unit 321, a
15 TCP/CDP unit 322, an IP layer unit 323, a mobility management
unlit 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 application unit 321, the mobilitymanagement 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. TheTCP/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/UDE 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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same as the NDMP unit 25, the neighbor MAP table 26, the second
table 27 and the MAP selection policy holding unit 30 in the MN
2 shown in Fig. 4 except that the processing is conducted at the
TCP/UDP level. Except that the IP layer unit 323 is not connected
to the NDMP unit 325 and the IP layer unit 323 does not conduct
processing on a packet concerning a search for a MAP, the IP layer
unit 323 is substantially the same as the IP layer unit 23 shown
in Fig. 4.

(Fourth Variation)
In peripheral nodes, there is a MAP that directly neighbors

a MAP serving as the search packet reception node, and a MAP that
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 nelighbor MAP that directly neighbors
the first neilghbor MAP and a third neighbor MAP that directly
neighbors the second neighbor MAP become MAPa that indirectly
nelghbor 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
the peripheral node that has received the MAPnotice request packet
transmits a MAP notice packet. However, a MAP serving as a
peripheral node that directlyneighbors aMAP gserving 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
in the MAP serving as the peripheral node.
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storedinthaneighborMAP tablein theMAP servingas the peripheral

node. This operation may be repeated one after another. When

the interface 19 has received at least one of a MAP search packet,

10 a MAP notlice packet and a MAP notice request packet, the NMDP

unit 15 in a MAP can create a MAP notice request packet,

Furthermore, upon recelving a MAP notice packet, a MAP
existing on a route through which a MAP notice packet 1s passed
may create a MAP notice packet that includes information

15 concerning a MAP registered in the neighbor MAP table in the MAP
that has received the MAP notice 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 notlce packet 1s passed may store information

20 concerning a MAP registered in the neighbor MAP table in the MAP
that has raceilved the MAP notice packeat, 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.
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 theMAP servingas the peripheral
node, and returns the MAP notice packet. When the interface 19
hag received at least one of a MAP search packet, a MAP notice
packet and a MAP notice request pagket, the NMDP unit 15 in a

30 MAP can create a MAP notice request packet.

A MAP that has received a nelghbor 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 aMAP neighboring

35 itself, and propagation to the surrounding MAPs may be conducted
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5 The method for determining a delay value and the number
of hops between MAPs 15 not limited to that in the first and second
embodiments. In the first and second embodiments, a MAP or MN
servingas asearchnode determines inter-node informationbetween
the MAP or MN itself gerving as the search node and a MAP serving

10 as a peripheral node, on the basis of a delay value between the
MAP or MN itself and a MAP serving as a search packet reception
node and a delay value between the MAP serving as a search packet
reception node and the MAP serving as the peripheral node. If
the MAPs are in synchronism with each other and a MAP is in

15 synchronlism with the MN, however, the delay value itself between
the MAP or MN itself serving as the search node and the MAP serving
as the peripheaeral node can bhe measured directly. For example,
when transmitting a MAP notlce packet, the MAP serving as the
peripheral node needs only to store its transmisaion time in the

20 MAP notlce packet. It las not necessary to store the search start
time in a MAP gsearch packet, a MAP notice request packat, or a
MAP notice packet.

In the case where the MAPs are in aynchronism with each
other and a MAP is in synchronismwith the MN, each MAP that exlsts

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 worda, 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 synchronismwith the MN, the MAP or MN serving
as the search node may hold a table in which sequence numbers
of MAP search packets are assoclated with the search atart time

35 of the MAP search packets. By accessing the table on the basis
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of hops between the MAP or MN itsslf serving as the search node
and the MAP serving as the peripheral node may be calculated from

10 the numbers of hops between MAPs.

(Sixth variation] "
Information included in the MAP notice packet and
information stored in 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 nelghbor 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 transmisslion between nodes, and own=-node information,
such as the processing capabllity of the node, traffic volume
in the node, the number of nodes using the node, transmission
25 power of the node and reliability of the node, such as whether
a mirror configuration l1s adopted, are used as parameters for
the remoteness/nearness declsion 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 propagation 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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plurality of kinds of own-node information and inter-node
information and the NMDP unit alters the remoteness/nearness
decision criterion to be adopted or the MAP selection policy to
ba ugzed, according to the situation. A criterion used to store

10 information by the neighboxr MAP table is not limited to that in
the first and second embodimenta, elther. For example,
information concerning MAPs that are less than a predetermined
value in the delay value oxr the number of hops may ba stored without
setting the maximum number of node entries. It 1s desirable that

15 the criterion according to which the neighbor MAP table stores
information is set on the basis of the MAP selection poliocy. 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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| *10%&' () 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 comprising:
transmitting a node search packet for searching for the
10 service node from a search node, which searches for the service
node, to an address stored in the node storage unit of the search
node,
returning a node notice packet £from at least one of a gsearch
packet reception node, which has received the node search packet,
15 and aperipheral node other than the search packet reception 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 node storage unit of the search node on a basis
20 of a detected service node by the search node.

2. A node comprising:
anode storage unit configured to store addresses of service
nodes for providing a service to a mobile node:;

25 a search packet creation unit configured to create a node
search packet to be transmitted to an address astored in the node
storage unilt, in order to search for the service node;

a communication unit configured to communicate, transmit
the node search packet created by the search packet oreation unit,

30 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 other than the search packet
reception node in response to a transmitted node search packet;

a detection unit configured to detect the service node on

35 a basis of the node notice packet received by the communication
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detected by the detection unit, the data beilng transmitted to
a detected service node, wherein
10 the data storage unit stores the node information,
the communication unit transmits the data created by the
data creation unit, and recelves response data returned in
response to the data by the dstected service node, and
the update unit updates the node storage unit on a basis
15 of a returned response data.

4. The node of claim 2, wherein
node information concerning the service node is inocluded
1n the node notioce packet,
20 the node storage unit stores the node information, and
the update unit updates the node storage unit on a basis
of a returned node notice packet.

5. The node of claim 3 or 4, wherein the node storage unit
25 stores the addresses of the service nodes and the node information
according to a predetermined criterion.

6. The node of claim 4, further comprising:
a determination unit configqured to determine inter-node
30 information between the node and the peripheral node according
to inter~node information hetween the node and the search packet
reception node and inter-node information between the search
packet reception node and the peripheral node on a basls of the
node notice packet, wherein
35 the update unit updates the node storage unit on a basis
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7. The node of c¢laim 2, further comprising:
5 a notice packet creation unit configured to create the node
notice packet by acceasing the node storage unit, wherein
the communication unit transmits the node notice packet
created by the notice packet creation unit.

1o 8, The node of claim 7, wherein the notice packet creation
unit creates the node notice packet that is passed through the
peripheral node.

9. The node of claim 7, wherein the notice packet creation

15 unit creates the node notice packet when the communication unit
has received at least one of the node search packet, the node
notice packet, and a node notice request packet for requesting
return of the node notice packet.

20 1lo. Tha node of claim 2, further comprlsing:
a8 request packat creation unit configured to create a node
notice request packet for requesting the peripheral node toreturn
the node notice packet, wherein
the communication unit transmits the node notice request
25 packet created by the request packet ocreation unit.

11. The node of claim 10, wherein the regqueat packet creation

unit oreates the node notice request packet when the communication

unit has received at leasat one of the node search packet, the
30 node notice packet, and the node notice request packet.

12, The node of claim 2, further comprising:
a request packet creation unit configured to c¢reate a node
registration request packet for requeating registration in anode

35 atorage unit of another service node, wherein
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the communication unit transmita the node registration
request packet created by the request packet creation unit.

13. The node of c¢laim 2, wherein

the communicationunit recelves anode registration request
packet for requesting registration in a node storage unit of
another service node, and

the update unit updates the node storage unit on a basis
of the node registration request packet.

14, The node of claim 2, further comprising:
a selection criterion holding unit configured to hold a
selectlion criterion for selecting a service node to be used; and
a selection unit configured to access the node storage unit
and select the service node to be used, on a basis of the selection
criterion held in the selection criterion holding unit.

15. A mobile communication system comprising:

a search node configured to search for a service node for
providing a service to a moblle node by transmitting a node search
packet in order to search for thea service node;

a search packet reception node configured to receive the
node search packet transmitted from the search node; and

a peripheral nodes other than the search packet reception

node,

wherein

the search node comprises:

anode 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 communicate, transmit
the node search packet created by the search packet creation unit,
and recelve a node notice packet returned from at least one of
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the search packet reception node and the peripheral node in
response to a transmitted node search packet:

a detection unit configured to detact the service node on
a basis of the noda notice packet received by the communication
unit; and

an update unit configured to update the nods storage unit
on a bagls of the service node detected by the detection unit.

16, Acomputerprogramproduct forcausingacomputerto function
as a node, the computer program product comprising:

a first computer program code for causing the computer to
store addresses of service nodes for providing a service to a
mobile node;

a second computer program code for causing the computer
tocreate anodesearchpacket tobe transmittedtoastoredaddress,
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 fromat least one of a search packet
reception node, which has received the node search packest, and
a peripheral node other than the search packet reception node
in response to a transmitted node gsearch packet:

a fourth computer program code for causing the computer
to detect the service node on a basis of the node notice packet
raceived; and

a fifth computer program code for causing the computer to
update the addresses on a basis of a detected service node.
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