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Technical Field

The present invention relates to a mobile
communication = system capable of performing
communication by multihop connection, a transmitting

10 station, a receiving station, and a relay station
constituting the mobile communicafion system, and a
communication path determining method and a
communication path determining program for determining
a communication path by multihop connection and, more

15 particularly, to those applied to communication based
on CDMA or OFCDM to implement multiple access through
coding of signals of respective channels.

Background Art

A known method for the mobile communication

20 " systems to implement communication is one using the
single hop connection system of performing transmission

of signals while establishing a direct radio 1link
between a mobile station, such as a cell phone or the

like, and a base station thereof (e.g., cf. Japanese

25 Patent Application Laid-Open No. 6-53872). In radio

link design for such mobile communication systems,
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Background Art A known nethod for the nobile conmunication 20 systens to
i npl ement communi cation is one using the single hop connection system of
perform ng transm ssion of signals while establishing a direct r #h & 144/ -00
between a nobile station, such as a cell phone or the like, and a base
station thereof (e. g., cf. Japanese 25 Patent Application Laid-COpen No.
6-53872). In radio link design for such nobile conmunication systens,
FP03-0107-00 there exist three variabLi elefents of comruni cat i on,speed,
8 &L B

maxi mum t r an$tieEsi oPXpdhertRLER YBFRa ReRe? nTof COBRHPAGEFEFui r ed
SIR (Signal to Interference Ratio: ,ratio of received signal wer to

i nt er f er ence SPe§dgndr2HYHER ) EERBFBEY S1PRe RYFE 1 afiPls qegrg'r e%%glsu%' th

i ncreasi ng maxi mum transm Ssi on power gs e comunj cati gn speed i s kept
constants whéEEdsS t %%ﬁ¢r+%%iﬁgq8é6?ga§ég\ﬁ%%994kw%%s'ﬁ@eggﬁﬁﬁﬁFgatPon
speed as the_maxi nrumtransn_ssion power |s kept constant, 10 |.ncidentall
TPOTS Tocent B ot L o0t Phnante SR cebPoRt nErRe ot APEeThrER s |

hones as well,, and there are inc ' for, fast icati

Fonevar -t herd e P Ier | (VTS b ¢ haot PR S 517 pOVErSBF o ch-Aa
equi pnent and in the 15 connunicatiog %éstens.b t he anye siggletﬁgp
connecti on meOEEFE TR ef FFEFTHR maxfF AR ESHIN catiD spee%l was I1Tmted

0111 oul T 1 of THETRSASETEr o HPolBRT FEORTERE Datie st el SHL B28r T orm

€ ‘base”s on-to péerform

2 e oA Ubcddaddl (LG L RLs AL OOLERRLAL LPEORT ERERN LAvent T on

to provide a“solutlon € above probl em appl ying

connecti on @%@O%aﬂ%qumiﬁrﬁvﬂ&fﬁmii %?ugglg?{égg syst em capabl e

of 25 determning a conmunication pa o Inple comuni cati on by
nU|tHRPp ConnECt'O&ncﬁd%%%%ﬁ@f}'f@ is recently common to transmit

or receive moving pictures with cell phones as well,
and there are increasing needs for fast communication.

However, there is an upper 1limit on the
transmission power of terminal equipment and in the

15 communication systems by the above single hop
connection method, therefore, the maximum communication
speed was limited by distance between the base statiocn
and the mobile station, which made it difficult for the
mobile station distant from the base station to perform

20 fast communication.

It 1is, therefore, an object of the present
invention to provide a solution to the above problem by
applying the multihop connection method and thereby
provide a mobile communication system capable of

25 determining a communication path to implement fast

communication by multihop connection, a transmitting



‘2 FP03-0107-00 station, a receiving station, and a relay station
constituting the nobile conmmunication system and a comrunication_ path

det er mi ni ng net hod and a communi cation path deternining program f& 3-0107-00
determining 5 a communi cation path by nultihop connection. Disclosure of
the Invention In order to achi eve the above object, a nobile conmunication
system according to the present invention is a nobile conmmunication system
conprising a 10 transmtting station, at |east one relay _station, and a
recei vi ng st &tidddoand @onfte§eiddnto iSHprtdoint BaCke? t F8ASNI s8EBRIPPom t he
transmtting station to the receiving station through a communication path
with an int eceaditdtytdndaat theashobhéer eFER HEabHOBr IMFRIGh &5 2@
communi cation path without an internediary of a relay station, the nobile
communi cat i of TP RAEAASY i si RFERonmMAR LA GH-Hat h BEEBPR ni P %reand for
determ ning a communi cation path with a | argest conmmupi cation sgeed or
communi cat | o OFEUR ISRAGISNY i PRth FREEFPAALPONP TR TGTal 08, IB58ER1BANY
interference |l evels of respective signals, received at,a relay station

const i ut i ng 3a COFMRMCERIBh Ridtth et RPR ¢OBRRAT1®Rng station and the

recei ving stat,ion, and at_the receiving station. A conmunication path
det er m ni ng &Eﬁﬁbdﬁﬁﬁfbﬁﬂiﬁ§52éﬁﬂﬁﬂﬂﬁé%bresent invention is a communication

pat h determ ning ”%%h99r§£P|E%F ééﬁfg&gbk e gaqgﬁglggggggq3 a mobile

communication system according to the present invention
is a mobile communication system comprising a
10 transmitting station, at least one relay station, and a
receiving station and configured to implement packet
transmission from the transmitting station to the
receiving station through a communication path with an
intermediary of at least one relay station or through a
15 communication path without an intermediary of a relay
station, the mobile communication system comprising
communication path determining means for determining a
communication path with a largest communication speed
or a communication path satisfying a required line
20 quality, based on interference levels of respective
signals received at a relay station constituting a
communication path between the transmitting station and

the receiving station, and at the receiving station.
A communication path determining method according
25 to the present invention is a communication path

determining method applied to a mobile communication



FP03-0107-00 systemconprising a transmtting station, at |east one rel ay
station, and a receiving station and adapted to determ ne a comruni ati%@
path between the transmtting station and the receiving station, kifjpe ~0107-00
comuni cation 5 path determ ning nmethod conprising a comuni cati on path
determ ning step of determining a conmunication path with a | argest

communi cati on speed or a comuni cation path satisfying a required |line
quality, based on interference |levels of respective signals. received at a
10 rel ay st aBi8heRoRMRIAT P a@ chRADATEEELBH SEAF tmetn 1925t r 8REni tti ng
station and the receiving station, and at, the receivin tqéion. A
connunicatioﬁeééﬁh%ﬁﬁ?&%ﬁniﬁ@dpﬁxﬁ%ﬁﬁ%ﬁiﬁﬁdﬁﬁ@tFSHtﬁg“%r% At nG8nt i on
is a conmunication 15 path determ ning program applied to a nobile '
connunicatioﬁe§§§mé@@b&m&qmﬁqﬂ}QfQ%%ﬂuﬁ%qqi?ﬁf%gg?iBh? gfapéﬁékkbﬁg rel ay

station, and a receiving station, for determnning connunicatiogaﬁ%th W th
a |

an i nt er nedi &t¢tédrratdPeadtionEeFELYynEt St FI P a cohfHr eS8 pat h
wi t hout an i nt er nedi ar ,pt a rel tation, fhe conmmunication gath h
det er mi ni ng BPG%rQﬁqqgﬁﬁqﬁan er° %&%Sa?csﬁﬂﬂHP&8?§6ﬁ pBEf

det 1 Ni t f, _det 1 ni i,catl th wt.h |
communi cat | oRCERER % oAU alfoR 35 34eh At AR S 1EHOFRSR 11 ne

lity, based ' f I I f i ' [ 4
2P03. 0107- 00 FEPayt ot &EPBRCC GRS TE G U CENFERI o8 | B BETRCLEERER (e
FPO3- 0107007 éfa R "comStT VI THy 4 ot . P
tation. |n Paifo SBRMTHCAG of SPARE IR rTE FAPRiLY) ) RAredeet th

decrease in en r%#e%ernr%t?ﬁl ;l’e'\l;gr?.eﬁ roeg%ésgg%%@iyg %j.gx?éﬁsb?geg‘f%e I ngI:a for

fast conmuni CatT he" cas €re the’propagation distance is

shorﬁlpnd th%eﬁ%&£@%@fﬁgﬁaAéﬂ@%ié&%iﬁﬁ“aré@ﬁﬁﬂﬁgcg%f%n path between
the transmitting station and the receiving station, and

at the receiving station.
A communication path determining program
according to the present invention is a communication
15 path determining program applied to a mobile
communication system comprising a transmitting station,
at least one relay station, and a receiving station,
for determining a communication path with an
intermediary of at least one relay station or a
20 communication path without an intermediary of a relay
étation, the communication path determining program
letting a computer execute a communication path
determining step of determining a communication path
with a largest communication speed or a communication
25 path satisfying a required 1line quality, based on

interference levels of respective signals received at a



beconmes hi gh enough to inplenent fast conmunication. 10 Based on such
know edge, the nobile conmunication system (comruni cation path d%&%rqbqbqgoo
nmet hod) according to the present invention is so configured that, iﬁ

determ ning a conmuni cation path by nultihop connection or by single hop
connection, it determnes 15 the comunication path with the | argest
comuni cation speed or the conmmuni cation path satisfying the required line

gquality, based_on the interference levels of the respectiyv sig al s
recei ved at,éeiéVa§t§F&PPoﬁ9qﬁ5%§Hqﬁﬂqrﬂ;%PWWﬁﬁﬁﬁﬁEéﬁ?oﬁaggt? g%ﬁegt t he

receiving 20 station, whereby it can achjeve inplenentation of fa
connunicatioﬁheTﬁéaMFﬁFéFﬂgﬁgﬁ@@q%ﬂﬂﬂﬁp ftnﬁﬁig§ﬁ+w%p%i%ﬁ%}%g?écééeed at a
rel ay station cogstituth a C%@i ni cation path and at the receiving

station" refdF t8°%t 6€&4° Vol % &C&VEF si gnal | evel s except for signals' 25

necessary for the host station of interest, o f siLgnal ei at the
receiving station OF t R8I afOE UNERD }8T07-g%n§?at%gﬁ f%gﬁggthggge

tati . The "t i tt.i tation" .and ' i Vi tion" .
vobi | 9 51 at | SRCERA R b4 SR Tt TR S RRT T o RorR ARy SaE on
t b [ f S_yelayi t LSSk f
The mobile SPALEEn 6 (HE DREGORPR: | BRI S Saneres wheT R RRRRet e arg
bi e 2o i it B . .
Lo the base SPRBRUA. ThetDEmiN el T phlh BeCEPA A rthed Shcardi ng to

the 10 preseqi, i gventd 0p,gan he pRld-cq oo e1gi nidlg tisenmgansegl | on

path fromthée Télay s I on to the base station, supposing the relay

station Ais r.a iiti tian. s icati Y
b%%?g%ﬁgnigb% Jﬁbégﬁi L@N. i e FORIUHLGAL | @8mRaHDcdet 8hM Ni Ng

program 15 acc he present invention, when executed by a:

compyleer, ispallg t%ndetsﬁ.{cfﬂ N VPl SRIBTUNI €34 | ORopat 8 Weblimbhechaseast

comuni cation speed or the comunication path satisfying the required |ine
quality in ménggt% £ SapEfRINEEafSoh he %_a%e COIEREYRBIi0f Pakbthdd)

det ermi ni ng hod does, and thereby achieve inplenentation of fast
comuni catl OBecording to the present invention is so configured
that, in determining a communication path by multihop
connection or by single hop connection, it determines
15 the communication path with the largest communication
speed or the communication path satisfying the required
line guality, based on the interference levels of the
respective signals received at a relay station
constituting a communication path and at the‘réceiving
20 station, whereby it can achieve implementation of fast
communication. The "interference levels of respective
signals received at a relay station constituting a
communication path and at the receiving station” refer
to totals of received signal levels except for signals

25 necessary for the host station of interest, out of

signals received at the receiving station or the relay



The above nobil e conmuni cati on system may be configured so that the

comuni cation path determ ning' neans further conprises; interstatiaqn ..
commruni cation' 25 speed determ ning neans for determ ning an i nt 34y - 00
comuni cati on speed between each pair of stations, 6 FP03-0107-00 based
on interference levels at respective stations constituting a comrunication
pat h; and communi cati on speed determ ning nmeans for determning a :
conmmuni cati on speed on_each conmmuni cation path fron1the"transntttlng 5
station to tBEATESS vi HEOBt aOtHeTon $HRtHRRFs of tHE i nt EFEREMEEALN

communi cation speed between each pair of stations determned b %jh

i nterstati onSEGHRAT catdtéh PSR IJENS mi §if Mgt ARansM@¥ndP8o ?ha%o ng
conmruni cation path determ ning nmeans determ nes co ni cation aéh 10 on
the basis of S&akhM calfondspedd’ ottadesrctiVe t&’c?nm?ﬁ BTN ESBH e
determ ned by the communi cati on speed determ.nin ans. The abov%gr

communi cat i oFOFRURN IR TSR niSHS EREEN 0BT M2 Be RONfiGhied 556 THRRS ¢

comuni cation path 15 determlﬂrggsxe , CO riseﬁ: an hnﬁers%a%ton
commumi cat i orf SFeEd H&tATHA Ini P B HOYet B9 hitAg™aR* 1At 8F&FAPPORC
conmmuni cati on speggébetmeen,each pair_ of stationso.based qn.interference

level s at respéct PESSst SEREASconsthiFut ISP Xormiticdst | 83 KE. 87§ a 20
B 1 det ot ni : et or i ath, q
onoach comEmaRa i G50 I as AR HmRt ST Rg LPa FoRaVo kRSt PROA Dr g
tati th i f the_nt tati i i d h
bt of ofat Moe GEERFH neF Al The Tt SPst atTbn SRS Eonriis et on fed

determ ni Ng IBA0RMN 1 oAb pAIR abPEAPATHY GRCHUY PR, Aetag THBT RASTEP 1
10 present invention can be applied to determining the
communication path from the relay station A to the base
station, supposing the relay station A is the
transmitting station.
The communication path determining program
15 according to the present invention, when executed by a
computer, is able to determine the communication path
with the largest communication speed or the
communication path satisfying the required line quality
in much the same manner as the above communication path
20 determining method does, and thereby achieve
implementation of fast communication.
The above mobile communication system may be
configured so that the communication path determining
means further comprises: interstation communication

25 speed determining means for determining an interstation

communication speed between each pair of stations,



FP03- 0107-00 comuni cation path on the basis of comunicati on speeds of
respective comruni cati on paths determ ned in the conmunication speed

det ermi ni ng step. The above conmunication path deternining prograhf%35- G’ -00
be configured so that the conmunication path determ ning step conprises: an
interstation comuni cation speed determining step of determ ning an
interstation comuni cati on speed between each pair of stations, based on
interference levels at respective 10 stations constituting a comunication
path; and a &@ffAthi €ati bRtspéedcracter heHiehy stlep IESRESETR niskgtdons
comuni cati on speed on each comruni cation path fromthe transmtting
station to tKETEdGULINY stat FORMBALEAELBASIR2BER/ t F1d nFOMBLRLICGF LoD
conmuni cati on speed between 15 each pair of stations determined in the

i nt er st at i on SRARFLIALRITOT S die et of AF nfRGSEPEPLINgnd SOMIWNAL Caftd on
comuni cation path determning step is to determ ne a comruni cation path on
the basis of SRERFIMEaEP6R SPBRBYEICASH oMo Rl | VECR oRfBINFEANSBH thates
determined in the 20 communi cati on speed deterninin% step. In this nmanner,
the nobile cohffiht Fon toPst B8 ¢ EHRRUNSEALIOR 2R hThet &3a M ngt métFod) i s
able to determne the interstation connunicat'ogggﬁeed bet ween adj acent

stations on aTUGHARRERT ofPPAMRICRELLH GHP] REBr fAEhcR2iFePdl s at

the respective stations constitutin e conmmuni catjon path i
the 8 pFPOB-%Ti-W geterm&neg by? E:pxe 1nterst£’c:’.on %ommhn%.%%tqec})tnermne

speed determining means; and so that the communication
path determining means determines a communication path
10 on the basis of communication speeds of respective
communication paths determined by the communication

speed determining means.
The above communication path determining method
may be configured so that the communication path
15 determining step comprises: an interstation
communication speed determining step of determining an
interstation communication speed between each pair of
stations, based on interference levels at respective
stations <constituting a communication path; and a
20 communication speed determining step of determining a
communication speed on each communication path from the
transmitting station to the receiving station on the
basis of the interstation communication speed between
each pair of stations determined by the interstation
25 communication speed determining meahs; and so that the

communication path determining step is to determine a



5 10 15 20 25 conmuni cati on speed between the transmtting station and the
receiving station on the basis of the interstation communication speeds
thus determined. This permits the comunication path deternining EéhﬁEQKQWRQO
comuni cation path determ ning step) to determ ne the comrunication path

wi th the maxi mum conmuni cati on speed or the communi cation path satisfying
the required line quality, based on the comruni cati on speeds between the
transmtting station and the receiving station on the respective

conmuni cat i orEquatiTs.calthieort avaiuni @t tlod pas ks def eEAMANAG CBEdgRaTPEEEsT di ng
to the present invention, when executed by the conmputer, is able to

det erni ne t hefconmgpecstiven spepynbeaiidéen thathpa eXnheedt st ofh&nd t he
receiving station on each conmunication path, based on the interstation
communi cat i o Ipadsadaiat mered (Ao IMENiRg eFE@Pence | evel s, and determ ne
t he conmuni cation path on the basis thereof in nuch the same manner as the
above comuni cati oFFataPemNee eFRIMLAG CAELRHd Rides . AaherabdiRI npBPEE am
conmuni cati on system may be configured as fol]ows: the transmtting, station
conprises redifost ke grifniiEnEed t t$hg Heahs FBR t FARSRNLCARGOR r BGtEst
signal: the receiving station conprises request response signal ,
transnitting SREEREMIENE r anshFER i ng %9@@ﬁh§§§’resp6ﬁse s GREE St A Pequest

9 FP03-0107-00 5 10 .. .
communication speed determining step of determining an

interstation communication speed between each pair of
stations, based on interference levéls at respective
10 stations constituting a communication path; and a
communication speed determining step of determining a
communication speed on each communication path from the
transmitting station to the receiving station on the
basis of the interstation communication speed Dbetween
15 each pair of stations determined in the interstation
communication speed determining step; and so that the
communication path determining step is to determine a
communication path on the basis of communication speeds
of respective communication paths determined in the
20 communication speed determining step.

In this manner, the mobilekcommunication system
(communication path determining method) 1is able to
determine the interstation communication speed between
adjacent stations on a communication péth, based on the

25 interference levels at the respective stations

constituting the communication path, and determine the



15 20 25 signal; the relay station conprises request signal transmtting
nmeans for transmtting a request signal, and request response si%nal
transmtting nmeans for transmtting a request response signal to §0§é8695f00
signal; information about the interstation comrunication speed determ ned

by the interstation conmuni cati on speed determning neans is put into a
request signal or a request response signal to be transmtted to the
transmtting station, the receiving station, or the relay station having

t he communi caePBRNpaekieat efPeRAnParNar THE absPesSPomrtAPcatF 3R PRt h
determ ni ng met hod may be configured to conprise a request signa

transmitti ngaBfep thifer ef@Ce Hel Ry an§kRtLPRg Akt i BRSor PEFESr eIy stB®ion
transmit s a request signal; and a request response signal transmtting

step wher ei niRherpERELPANG ATRYHIFH1Ahe PBPEFSst dthibh t98heFITRe3: r equest
response signal to a request signal; and configured so that, i nformation
about the inTBi8st REBH: onhbRi @é’ﬂ“ﬁ’ﬁ“scﬁé’é&rﬁef’gm’i REF ST AR Pe?8¢%ati on
comuni cation speed deternmining step is put ,into a request aignal,or a
request respdhBe §Q@M£H%Q§Qﬁ9qrQﬁE&i??Engbnﬁﬁg 55N 12 i AGEEEALTBN, the
receiving station, or the relay stﬁtiqn t 0o_execute the connunica%ion pat h
det er mi ni ng §PR&p CamYHk R HbmePatRe YWiitor FREI SR XIFUM tREMYpLcation

FP03-0107-00 interstation conmuni cat,i on speed beiween each pair of stations
is put into SPPEHuBSt t%’iegW%%@%ﬁ&%sﬁﬁ%g&@%a‘:h?or%%u%]fgﬁsm tted

h i on_havi th [ ' h d 1 Ni he 5

Station Lo clbBa BUPd amAAMeaiTor Bais U LT b fh SPRRTS REVERY the
icati d between the_t ittty tatl t (B8

CUationcan BBSOGPAHER TS ( RECEERN B 1apS T SBERIE et T Sr et Ton

abouﬁpthe in%S%ZE%%#%%ﬁﬁcg¥%§g&ﬁ%ﬂ#¥éE?%gFgﬁﬂﬁh¥Fen each 10 pair of stations

consti'tuting on p ove nobile communi cati on system

may be configured sg thaf fhe teceiypng ?gghiondgggr&ggiﬁglayg§ggggﬁn
g means for r t

conprise request signal recervin recerving a réque I gha

transmtted Baeg}ggggl% AR L1100, £t At AOUOInEnC ANBI At 1 B9 path

with an interne “of " at st one relay station or through a
communi cal | 0pyRaldL R hop! a3 | e MY B Ofmnkelie SEhhGALCLBLEA! erence

| evel measuring means for neasuring an interference |level at the host
station speed between the transmitting station and the
15 receiving station on each communication path, based on
the interstation communication speeds determined from
the interference levels, and determine the
communication path on the basis thereof in much the
same manner as the above communication path determining

20 method does.

The above mobile communication system may be
configured as follows: the transmitting station
comprises request sigﬁal transmitting meéns for
transmitting a request signal; the receiving station

25 comprises request response signal transmitting means

for transmitting a request response signal to a request



- 20 when the request signal receiving neans receives the request signal; and

communi cation propriety determ ning neans for determning mhethe%@¢§qup7_ 0
possi bl e to perform conmuni cation requested by the request signal, S o&
the interference- |evel neasured by the interference 25 bevel nmeasuring
means: and so that the comuni cation path determ ning neans determ nes the
communi cation 11 FPO3-0107-00 path on the basis of propriety of

commruni cation .,determned b Hhe cQ ni_cation_pr.opriety determn_ning,neans.
The above cofftaREddt | G patf a8 oPPHLAG nEORBA 15 Sfay BEESNT | JOPEd 1 o
further conprise a.request_signal_ transmtting, step wherein the
transmttingt§FQﬁWﬁga Shas Saﬁ%&njEﬁniwb%g}ngoaréﬁﬂﬁﬁs%oﬁﬁﬁﬁﬁéationaﬂ

a predeterm ned communi cation _speed, to the receivi.ng.stati r rel ay
B9 sLatien gr the

station thro@gff a*CHMMTT cafiERE6 bgfﬁnﬁ!tht5ﬁnfﬁﬁer%§§iary 0 ast
one rel ay st %télta?l%ﬁgt;ﬁ?r}]r‘%?? Pf%é\g%s ni ¢ t})loonrgeoatsgﬁg _bhout an sélghg:e%gdl ary

of a relay st e | evel” neasuri St ep” wher

recei v ng stg&éggégr theim§$9¥aélgﬁion gg%%%res 2£§énper§ﬁ£gg%gag§ggl at

the réceivin i‘on 15 en récelving the requ si gna

connunicatio%o%Hgﬂyégéﬁ&gnegégégrmhéﬁéghygg&eig%}ggp%eggb¥gggtgkgbhon or

the relay station determ nes her I'S possI ormthe

T L RSP, e L, e s e

| evel 20 neasure erence asuring ste con?igured

so that the (i%?;u}'é{?tcatsii%gxagat Brdelerf gy Stapdondo daldl ned e

communi cation on the basis of information out propriety of
communi cati op def&fined i§H tHe %Qﬁﬁﬁﬂﬂ%%ﬂﬂﬁ‘5H4E¥d§$Ytﬁ§t§éEb@bE&g25

st ep.
p10 station, or the relay station having the communication
path determining means.

The above communication path determining method
may be configured to comprise a request signal
t;ansmitting step wherein the transmitting station or

15 the relay station transmits a request signal; and a
reguest response signal transmitting step wherein the
receiving station or the relay station transmits a
request response signal to a request signal; and
configured so that information about the interstation

20 communication speed determined in the interstation
communication speed determining step is put into a
request signal or a request response signal to be
transmitted to the transmitting station, the receiving
station, or the relay station to execute the

25 communication path determining step.

In this manner the information about the

10



I'n this manner the receiving station or the relay 12 FP03-0107-00 station
has the comruni cation propriety determ ning neans (the conmuni cation '
propriety determ ning step) for determ ning whether it is possibI%PQ%TOlO7‘OO
performthe communication with the transmtting station on the 5 basin of
the request signal and the interference |level, and the receiving station or
the relay station receiving a request signal determ nes whether it is

possi ble to performthe comuni cation requested by the requyest signal. This
bernits the GOIHRRANEEIC FRERUAOCABLERm RIS nRERYSEEnE TRt E APt

ion path
determ ni ng steg? to determ ne whether it is possible to performth

conmmuni cat i off RS piEdd B nithd® cBmfeR Y of 1§ , °based t&AYERE resul t
of the determ nation by the co ni cation, propriety determ.,ning neans (or
'n the 15 CoMRRRAS G FIDpriBIEe (et BRATHF REOsEBp RS SRA L8 dErdimEne t he
COMIIL Cal1 0 B 1 e, BDOVEODLLECOTII Cal oy Yot ey ey be gqn 1 gured
deter 1}t 19 1E30S 10 0O feueal A SLANRLALANNL L0, MRS L ne L
comuni cat o1 Sh8CC BALSAUSRL T BRISS ALanal LSRN IR el
D oot SR TR LR PR P AT TR e [gh8 e
determined at the station that receives the information
about the interstation communication speed between each
10 pair of stations constituting the communication path.

The above mobile communication system may be
configured so that the receiving station and the relay
station comprise request signal receiving means for
rgceiving a request signal transmitted from the

15 transmitting station through a communication path with
an intermediary of at least one relay station or
through a communication path without an intermediary of
a relay station; interference level measuring means for
measuring an interference level at the host station

20 when the request signal receiving means receives the
request signal; and communication propriety determining
means for determining whether it is possible to perform
communication requested by the request signal, based on
the interference level measufed by the interference

25 level measuring means; and so that the communication

path determining means determines the communication

11



FP03-0107-00 conmuni cation speed is determ ned based on theconmuni cation
propriety information included in therequest response signal received by

t he requestresponse signal receiving neans, the transnittingSstaIﬁQﬂﬁ’01O7“oo ‘

transmts the request signal while stepw sel owering the request

communi cati on speed, before adeterm nation of being comrunicable is nmade
and sothat when it is determned that it is possible toperformthe

comuni cation at the predeterm nedlOconmuni cation speed, the transmtting
station starPéthe QhmuiFheat PBALR t Rt nPIRE RGNy <F at FEAMERLcation

t hecomuni cati on speed deterni ned as comruni cable.In this manner, based on
the conmuni cSEESFPREFS by iT¥or AEPTBRIFAELBRePFIPEHEY edGESFMINING
responselbsignal, the conmunication is started at theconmunication speed if
it .is possiBf& o performthei conmmunication, whereas if it is inpossible
to perfornthe co i cation, the request, signal,is,transmitedwhile

st epwi se decr easm hea]?%'ﬁ%eé:tomé‘lﬁ‘rﬂ%%s‘céﬁq oﬂ?ggpéj(foﬁewlb]rrég ametﬁwd
deterg?nation of bein onnunicgblz i%ggde. Thi s, enabl es the_conmuni.cation
at the | ar gePPYoMRM TRt 1P EPetd IVATRES W LmunFEaPPBh BeBRE&nt he

t itti tat d th i ving. statjon. The aboye.mobile .
communi cat | off FEPSTRHOTAR besstont 1T S so° Phat “ RESPPARSREL { PR E4ERt i on

ni cati e i !
FPOB. 0107- 00 CEPQAIL 1 dhoh REFRD. REGRAL G (TARUT T { P4 T EACESD SFgnal to
request commynlceliofe B A8 SdStERT] GomuLgatian epeeds aad, peguest

i n
response si celvi ng means Tor rece request response’signa

5 to the requestsional LAANSELILE v dfig, T AUEHENSIONALhATSILL LENY
| e or

nmeans; so that when tha i S possi 0 peéer t he communi cation at the

predagter mi Dega%%mm@hcaﬁd Qi&&ée&ﬁ?%d%%rfﬁ%frﬂ ”fgaQ@SSQeOQeﬁgﬁg%gﬁ@#%cat I on

propriety information incl request response’s ecei ved

by the requegf rt%%%e_asiﬁﬁﬁﬁ%@g%g@ﬁ%itw&tt éﬁ“%%é&h@&ié&@t ion

transmts the request” sign se increasing the request

comuni cat i og sspged,e NOf Ol 53 idel.er BhNaid Odr 84 r HEEAY IHRROMHBLEGAR Bl S
made: and so 15 that when it is deternmined that it is I npossi ble to perform

the comuni cakie@n wife AdiG RIRISt&EH VERy CoOPTNGRablopnaPeedayt BRation

transmtting station starts the communication with the receiving station at

a maxi num ComERGald G Shfad ittede COEFRINI S8t tRE $REEETiAG deberdhned as
comuni cabl e. -As descri bed above, when it is possible to performthe

commuy cat i ORhebasaetivide €RaMEBLGakikos igrirloprded Yai abafmimt cal ibacl uded
in the request response
propriety determining step wherein the receiving
station or the relay station determines whether it is
possible to perform the communication requested by the
request signal, Dbased on the interference level
20 measured in the interference level measuring step; and
configured so that the communication path determining
step 1s to determine the communication path on the
basis of information about propriéty of communication
determined in the communication propriety determining

25 step.

In this manner the receiving station or the relay

12



signal, the transmtting station transmts the request 25 signal ,while
stepw se increasing the request communi cati on speed, before a determnation
of being 15 FP03-0107-00 uncomuni cable is made, and, with a FP03-0107-00
determ nation of being unconmmunicable, it starts the comunication at the
maxi mum conmmuni cati on speed out of conmmuni cation speeds determ ned as
comuni cable. This enables the 5 communication at the maxi num conmuni cation
speed avail abl e for communi cation between the transmtting station and the
recei vi ng st 8tesaonanbagonflifi caPPBANEGAT bENesPRBPF 3REY ageFﬁémlnlng
communi cation speed first determ ned as communi cabl e, which can decrease a
period 10 of MeRRE béeEdEe FHEWEEGRT § YhnmPFORSH &fohn8ELRERITERG aBbFR! nobi | e
communi cation system nmay be configured so that the_receiving_station and
the rel ay stéPFoﬁﬁﬁﬁﬁﬂﬁQ&ﬂQeﬂﬁé§ge§i@ﬁml§eﬁﬁﬁ§ﬂﬁéem&%u£$ o¥ecEffing a
request signal transmtted fromthe 15 transmtting station throu F a
conmuni cat i oRCPEERLGALH o8N MATEr nEBRar FTBRSRE RSt Sﬁétﬁépayogtag 8n or

t hrough a conmuni cation path w thout an int rqﬁdiar tion

_ m : _ ¥ o% a relai sti
i nt er Per encePPEFEl Ofe & iGFGIURSINS ¥B12 by HRCPht8FPRFENCEYPevel at

the host station 2p when the request si.gnal receiying ns recejves a
request si gnghd cdﬁﬁhniﬁ%??bﬁlﬁaopﬁqiﬁf te?ﬁinFﬁ&|ﬂé§§?¥orsg8%éPﬂining

el hea | SRBEARC, L0 el S SoImAT CRLERR2heT, SHIMILE SR 000
Y e o o RCENR e S PR e "RBRRLn Y 1B S o SRPOT OBy SL ALY
request signal. This permits the communication path
10 determining means (the communication path determining
step) to determine whether it is possible to perform
the communication at the predetermined communication
speed, based on the result of the determination by the
communication propriety determining means (or in the
15 communication propriety determining step), and to
determine the communication path.

The above mobile communication system may be
configured so that the transmitting station comprises
the communication path determining means having request

20 signal transmitting means for transmitting a request
signal to request communication  at a predetermined
communication speed; and request response signal
receiving means for receiving a request response signal
to the request signal transmitted by the request signal

25 transmitting means; so that when that it is impossible .

to perform the communication at the predetermined

13




FP03-0107-00 transmtting a request response signal containing information
on propriety of comrunication determ ned by the comrunication pro rietg
determ ni ng neans; through the comunication path to the transnit#%QRI 107-00
station; so 5 that the transmtting station conprises the conmuni cation

pat h determ ni ng neans havi ng request signal transmtting neans for
transmtting a request signal to request conmuni cation at a predeterm ned
conmmruni cati on speed; and request response signal 10 receiving neans for

recei ving a COFRNLGaESkihseSBEgRal 19 t K Heaguiasd
t he request signal transmtting neans: so_that when that
to perform t FOTEBIAAR RN 0P EAPRHRE Yor IR TP ¢ drifir

determ ned based on the 15 commruni.cati.on P%agriety i nf or

the request rEPERte sFEPRPRFECeiSNEPYy -

whi l e stepw FEIRAES ng®tHe?+ eql
determ nati on of being commynicable is made; and so, t hat,
ot or B e e LT R FeRe st e it dat

predet er mi ned conmuni cati on speed, the transm. tting statj

comuni cat i o WEH e TEc e GG 3¢t aFOTH A Gt F5~ &8

ion o elng communil e 1S

FP03- 0107- 00 S€ermina

si BRARIt r B ni tF&d by

it is i ssi bl e
Q%&idﬁlgg & is

tion included in

1YeduedY r 5ponsESSRGRAl
receiving nmeans, the transmjfting station transmts_the request _signal
s t5i3

BLUGRFUNTERTON shRRd, thershe

c]

Pl

tarts th
| CRRIoT Spéed

det er mi ned as, communi ctabl e. 'Eheb above com’runjé:ﬁgi on .patrgaggt erarrljldﬂ ng met hod

that when it 1is determined that it 1is possible to

perform the communication at the predetermined

10 communication speed, the transmitting sta

tion

starts

the communication with the receiving station at the

communication speed determined as communicable.

In this manner, based on the communication

15

20

25

propriety information included in the request response
signal, the communication is started at the
communication speed if it is possible to perform the
communication, whereas if it is impossible to perform
the communication, the request signal is transmitted
while stepwise decreasing the request communication
speed, before a determination of being communicable is
made. This enables the communication at the largest
communication speed available for communication between
the transmitting station and‘the receiving station.

The above mobile communication ‘system may be
configured so that the transmitting station comprises

the communication path determining means having request

14



may be configured to further conprise a request signaltransmtting step
wherein the transmtting stationtransmts a request signal to reqﬂﬁf§_01o7_oo
commruni cation ata predeterm ned conmuni cati on speed, to the '

recei vingbstation or the relay station through a conmunicationpath with an
internediary of at |east one relay stationor through a conmmunication path

wi thout an internediaryof a relay station; an interference |evel
measuri ngst ep ,\wher.ei n the nggeivin stati.on or_the rg#a¥ stationlOneasures
an interf er efd@Ny eF TP SPAETLBEeiNE HY® sERE onBF T RECF &Iy &t AFFBRSThen
receiving a request signal; acommunicati.on_propriety _determ ning.step
wher ei n t her &¢&N\A g%§iaFF8He5 tﬁgmpgpéfagﬁgpioﬁ%deﬁerﬁfﬁg%ﬁﬁégﬁgﬁgit i's

possible to perforn1%§ﬁﬁunicatioa,at a%gconnunic tion speed incLudeg in the
f

request si gndl® YThe PRE&Pferé | 8V8H Reas T IH T hePAPefer ence
| evel measuring step; and a r e esponse_ sj ranspmitting.

wherein the ré &%ﬂﬁﬂﬁn@ﬁﬁQﬁ1 é¥%€%§?%?%§$s?a%?gﬁé?%agg%gbégg glghge

request 20r espan si_gn cont ai ni i ' n OoRpLi .

ofconﬁlni cat i%(?nscg"e ergerﬁadneesoit i%ﬁ'ﬂéefg%lgm%%ﬁ{cr‘g%%gb r%%%i g%g%%gr %lﬁpﬁg]:j st ep,
to the transmi tti t.at i 0 | ni.catl path: so

t hat thecom%ﬁﬁ%gﬁﬁaﬁiﬁxﬁtﬂ%é§%ﬁt#%h§§g§3§%£§21€%ﬁf?gzggdbgg%gsggl?%ms:
when that it jSs.d ssihl e t rf.arm.t.heco ni cati.on erm ned
comuni cat i oréess'frfee 18 t?TeFPO%%&fl&%]tﬁ%%degg?&m nggbbasg%egﬁ%t‘eﬁéﬂgh _
communi cati on. i elon dnf osgaLkon {ncl uded e eques! raspogsg Signal
transmitted in the request reSponse signal: transmtting step, the request
signal is tranymidied v e ogaqe@' 5 1980 eas G t Ne JIRQURST sGompMAi cati on
speed, before a &g%éré¥ﬂztigﬁ; f 5§§hglconnuniééble i's nade: dhen it is

det eryg ned thadqidsd S PessbRke t QiRglor nkdbe; goamupicatiQd atelligst
predeterm ned conmuni cation speed, the comunication’is started with the
recei ving st dsybnkd Orsifigaiel acetiathgn HMeddrs copmaini E@hh@fhi%l&@ﬁg
determ ned as conmuni cable: In this manner the receiving station and the
relay stationthaved he regamitiscathen pEQuéEs et s dpiLr mwhiing mMeaaswise
(comuni cation propriety determning 15 step) for determ ning whether it is
possible to perdryaBidie €aEME@@dd©N coimnintike tircansspetng dB3ddONa on the
basis of the request signal and the interference |evel, put the information
about propri efetedmiceraiot cafi de inlguurdsdreim neghb1é nte tnwieeqardt sbesponse
signal, and 20 transmt the request response signal; the conmunication path
det erB ni ng rdats yhenMurt cabi aetzainiirdet ethini ng: step)imsoddiislablte to
determ ne whether it is possible to performthe comrunication at the

pr edet er m negexdivami catheon spowdniViaenonhe eéasul thef theeddtdeméneidnati on
is that it is possible to performthe conmunication, the comrunication is
initi ated at admnurdication speed, the transmitting station starts

~ the communication with the receiving station at a
maximum communication speed out of communication speeds
20 determined as communicable.

As described above, when it is possible to
perform the communication, based on the communication
propriety information included in the request response
signal, the transmitting station transmits the request

.25 signal while stepwise increasing the request

communication speed, before a determination of being

15



FP03-0107-00 conmmuni cation speed; when it is inpossible to performthe
communi cation, the request signal is transmtted while stepw se decreasin
t he request communi cation speed, before a determ nation of being
communi cable is 5 made. This enabl es the comuni cation at the maxi num
conmmuni cati on speed avail abl e for comruni cati on between the transmtting
station and the receiving station. The above nobil e comruni cation system

may be configured so that the recejvin tation and the relay 10 station
conpri se reqi8sPMEVGHS Y Ecet §i ﬁ&‘dr?eangnéor ‘“Petgbi i te??"é’dl%@to%i §hal
transmtted fromthe transnlttth station through a comruni cat,i on gth W th
an i nter medi 2FyNGF BRCPERLRIGARLFel ayF sBEEESS of e hICATHHTE G&dmfthi 84t i on

path wi thout an internmediary of 15 a relay stations interference |l evel
measur i ng mesHS 1EAXHELRL K TP EH-GH ST eFBREE | BYEI Of ERBSHBSES5EaR on

Communi cat | ORBBESR | 652 HBL 8P hg CRBHELFOP Got oAb AEnd RARdTer tPE 1

Phe T uest SPBRAPICRIED ontF he TR or TR LACE | RO LA e by SPRET
means for 1 AVETIERIR AOFoctRuroy LepohEe SR omtR nt hgh o8t FhfBPmat i on
det or m ni ng’ FEAEER b8l J0 *SRROT 03075 TRr tHe  com aeRaersREEEPRLY the
communi cat | of Sat RS S SrH n he e Rag o T TEG o n AR EARE, g
means for tr%@%@&%&%%%.%éw%gﬁﬁﬁnicable, which can decrease a period

10 of time before the establishment of connection.
The above mobile communication system may be
‘configured so that the réceiving station and the relay
station comprise request signal receiving means for
receiving a request signal transmitted from the
15 transmitting station through a communication path with
an intermediary of at least one relay station or
through a communication path without an intermediary of
a relay station; interference level measuring means for .
measuring an interference level at the host station
20 when the request signal receiving means receives a
request signal; communication propriety determining
means for determining whether it is possible to perform
communication at a cdmmunication speed included in the
request: signal, Dbased on the interference - level
25 measured by the interference level measuring means; and

request response signal transmitting means for

16
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5 signal to request communication at a predeterm ned conmuni cati on speed;
and request response signal receiving neans for receiving a request
response signal to the request signal transmtted by the request EiGrl107-00
transmtting neans; so that when that it is possible to 10 performthe
comuni cation at the predeterm ned communi cati on speed is determ ned based
on the comuni cation propriety information included in the request response
signal received by the request response signal receiving neans, the
transmtting tIBNSMEEIMNG r asnFegULRE ré@@@ﬁn%ﬁgﬁﬁﬂg@mflec§ﬂéﬁapéég

i ncreasing the request conmunicatjon speed, before a determ nation of being
uncommuni cabi@ficgmadden A RRHRtWeh Fempangeabianneaterningd py

i npossible to performthe communi cation at the predeterm ned 20

comuni cat i 0¥ NSpeRRMMYMECE | BPR nPFPPACEYatd e Bidring theardmERFERE on wi th
the receiving station at a maxi mum communi cati on speed out of conmunication
speeds det er e FAREHHFARI QUDPRTNTRE A5Gy & TonTME bR 9 ofbat hodet &Pmi ni ng
nmet hod 25 may be confjgured to further conprise a request signal
transmtting $8dp wheR@i n (HESEAENG i ngSEREEPEN FIEDY- 00EPRansi ts
a request signal tag Zﬁgyest conmmuni catign .at a predeterm ned conmuni cation

speed, to t h&EFBERIFATG Xt adddh ogeﬁﬁ§m%ﬂ%£ﬁ'sﬂﬁﬁpén RVehgh Hequest
connunication,pag@amjth an,internedi%%¥ %f at Ieast,oge relay station 5 or
through a cofm¥fidcat FEATPREA BN ThTer REARSFY DY el 8§9EREE ons an
interference level asuring step wherei,n the receiving station or the

rel ay statioﬁlﬁﬁﬁgu?§§ aﬁqi%%#¥gF8W@EW%5ﬁﬁl%& Fﬁé FegBF9aﬁbe§PéPF8n-or

the relay station when receiving.a request_signal; a 10 conmmunication
propri ety deCSFHURNG Stdh WRBFERA t T ccBRURRY St ATTROLT® t hLPERAy
tati det ' whet h P ted ' t f [ I t
statiin det i Me e 7 PSSP S, @ PECLELE, SoTIALEn iaRas' o

[ nerfer ence Jeysle AR Lilddie J5ORELLEECRGo hEVELoTEREULLBEas! oPS

and a request response: signal” transm recervi ng

station or tQ%dH§ﬁ¥£§§§§i§55ﬁ§P”§giEﬁa% QHF%Huﬁ?ZP?E%?hgth@EiBQQtai”ing

i nformati on on propri conmuni caton determ ne onmuni cati on

propriety 20(;%%%%8&9 StRP c%}@nrﬁﬁ?i%é@féxﬂieté{.:ngtﬁgat F?Qd&@é?ﬁghe@

pr edet er m ne nication pat so that t comuni catl on pa

det erm ni'ng %%%%dﬁid&%ﬁééﬂ”égeééf*ﬁéow%éﬂgyﬁlﬁéﬁi bhsbd PQiSibkget 0

performthe communication at the predeterm ned communication speed 25 is
det eryg ned b%%%ﬁh&ﬁéarﬁcﬁpwp%téﬁﬁ- iR Ao NfigfdTRiden i1Acl udad in

t he request response signa
request response signal received by - the request
response signal receiving means, the transmitting
station transmits the request signal while stepwise
lowering the request communication speed, before a
20 determination of being communicable is made; and so
that when it is determined that it is possible to
perform the communication at the predetermined
communication speed, the transmitting station starts
the communication with the zreceiving station at the

25 communication speed determined as communicable.

The above communication path determihing method
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FP03-0107-00 transmtted in the request response signal transmtting ,step,
the request, signal is transmtted while stepw se increasing the request
conmmuni cati on speed, before a determ nation of being uncomuni caBiEd3-§107-00
made; when it 5 is determned that it is inpossible to performthe ,
communi cation at the predeterm ned communi cati on speed, the conmuni cation
is started with the receiving station or the relay station at a nmaxi num
conmmruni cati on speed out_ of comruni cation speeds determ ned as comuni cabl e.
10 In this nBANePs ORI St AEFbReEr COMPHid%y sERTTRRC hasIPR
communi cati on propriety determ ning means (conmuni catjon, propriet
det er mi ni ng $EEPPTEGT 186t erSHSR ngRaF&ITer ﬁheistﬁ%%§meEl$% péFFBﬁﬁ?the
comuni cation with the transmtting station, on the 15 basjs of the request
signal and t h&€3PFdiBerfent@dt@ttkl S1B0RS tRe HSFUS Tt FIMEbbRT 1M BFopriety
of comruni cation thus determ ned, into the requgst %gsp nse signal.; and
he*-Co

transmits thé rRIERARTISIREN s EOMBHGASAL IRker H5C i E&EFOHIPEL h

dot or Wi ne. ahSPRGEOR. 05 B8l BF LAY o B@EGFin EHEC RS Rmii OGR! GEE AR
Phat i1 1 pOREPOME Wb FoerPthafriark Aohni Sat ] SEC (He® r BRbBLL S28tLPinal i<
berore o det BEMtRIEION & COMU AR TO PHbal 1o R E oMU E&BTEST B fadle:
Bt the maxi mumCcotmm et | SYCSHOEd ot o KON AEt | antsaodtORebEithne as

connunicablestégi% %Q%R%e%ﬂgu¥%%%gqﬁﬂé;§£] : &b épetggx%ggggfg??gggﬁation

speed . avail ab rconmmunicatio e transm't n-and the

ecei) 00 F g S AR e b St L SPECe LSS ey,

communi cabl econmuni cat’i on e can decrease e per

before the eatahishuanty ofe SOMILSHAN e 1PDLY C CPURHALEALE Ra gy Shem My

be confi guredso tha el'ay station furt onprises requéstsigna

transmttingc ﬁ%ifc%r‘citornan?%Ft:i.i.nga se0MER1 5L AG8! s{ &) t i RGQH VERE

station or another relayl5station onhly when the Conmunication

propri etydet @aNiAg MeANS t id8f €1dP Naghd hateidy i SsPRESLRI eqbopehiAER
comuni cati ons and request response signalrecelving neans for receiving a

request respQRg@nirdngd t @st K dLauest ¢l q&@ifdf@néﬁkﬁnhﬁgcﬁlibhﬁ dequest
signal 20transm tti ng neans. The above comruni cati on path determ ni ng

net hadmay be ceamfind\Wa@d dr0 Egether icerpaége n satnd regauest ssggahl,
transmtting step wherein the relay stationtransmts a request signal to

the receivingasleat | ¥h or2b@noi heerrekaycst atlieaR 10nIneahared hein  the
communi cati onpropriety determning step results in determning that

interference level measuring step; and a request

response signal transmitting step wherein the receiving

station or the relay station transmits a request

20 response signal containing information on propriety of

communication determined in the communication propriety

determining step, to the transmitting station through a

predetermined communication path; SO that the

communication path determining step is configured as

25 follows: when that it is impossible to perform the

communication at the predetermined communication speed
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FP03-0107-00it is possible for the relay station to perfornconmuni cations
and a second request response signaltransmtting step wherein the receivin
station orother relay station as a destination of the request55i&ﬁ§3TQ4QWT 0
second request signal transmtting steptransmts a request response signal
to the requestsignal.Since in an uncommuni cabl e state between
certainstations constituting a communication path it is10inpossible to
perform commyni cati on througg t heconmuni cation path, the relay station is
confi gured séthafesRIEPLIRIREN ﬁée@onﬁﬁniEQFioﬁoﬁEBBFFéFQOBetEFgPHFﬁEMeans
(communi cati Qn propriety determ H ng spﬁf determnes that it is, osiible

for the rela9n§9§ﬁﬁﬁ+%%ﬂ5ﬁéﬁpgﬁ coOfmiriC atiSiie Sthe IREHFESE sP4HARLI s

furthertransmtted to search for a communi cation gath o thereceivin

station and $&3PHFAETHEh 5 MR TR tHEERENTS FhP] iBF@nF’E}lEEFPS?mthe

0 e T equBEEEr edeeeateRb! SLBRED: ron i S h b phapwios” M
i bilit f i i i st itted. wh by th t

or ovorted 11 OREARATLE nphPneit BT Sl CPBRUBICASEGRal SOoRRI o B aatRR b eve

i ncrease of t nDbiIeZSConnunintion sggten1The apbove nobil e

ffici ,of
commun; oat i o SSTEFEMA L HP0E FIOTTO0 Gkt T bt dhEae’ { BPFBwAL the
uni cat | off | L OTU7: 6" cont 7 e
Fequest 5t gnaF BHIREIY t e Fomithe 17 antiRTITAS ot ST ob SR e rorgy 10
stalion: | GLAGLENGE Jioelo MRS A0iIPRNG 104 SofRASHELDGLANCLDLg T er once

| evel at the receivi ng statio n e request sl gnal recelvin

receives a reguest, g gnaly. A0 f§%@§fté&sﬁf€ﬁet§é99é‘é?%{éi‘ﬁﬁnﬁ L pgnmeans

for transmtting a request response signal containing terference

| evel greasur gd. by 0 tPé’l%]gt ecterepae levelt firasyshiion g‘?ﬁ@ntos Beg

transmtting station or t relay station as a source o e request

signal; the gelaymstald ¥y GUmRilSessgrauest signal receiving neans for
receiving a request signal transmtted fromthe transmtting station or 15

another relay statirgn; thikerhsngeee ¢y el JRASHI I SFRANS OhnfBagHEi Ng an
interference | evel at the host relay station when the request signal :

recei ving meaRs sheceistaidn equasl Si gRal; repMeatcakgBal tpappribiing
means for transmtting a request signal; request 20 response signal

recei ving nmeges efr@ii nieeeiié Afs @ (CeaHant ch@S AN & il y t anspmihedgf rom
the receiving station or a second other relay station, in response to the

requast si gnaltebnareh tdetth Ayiditey netuiasdr signos poesspPlét togparRaBSn
i nterstation comuni cati on speed 25 determ ning nmeans for determ ning an
i nt er st ati onthemadhintalicat ispreead et seent fohwesmiet @iyngt et aohoapdohheh26b
basis of the request signal and the interference level,
put the information about prbpriety’ of communication
thus determined, into the request response signal, and
20 transmit the request response signal; the communication
path determining means (communication path determining
step) is thus able to determine whether it is possible
to perform the communication at the predetermined
communication speed. When  the result of the

25 determination is that it is possible to perform the

communication, the communication is initiated at the
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FP03-0107-00 receiving station or the second other relay station as a

source of the request response signal, based on an interference %%é I 7-00
i ncluded in the request response signal received by the request gGH&Q -
signal 5 receiving neans; and request response signal transmtting neans

for transmtting a request response signal containing the interference

| evel neasured by the interference | evel nmeasuring neans, and the

i nterstation comuni cation speed information determn 1Q by th
interstationc8ﬂﬂﬁﬂﬁFé§PPBn5§%§§% d%?%?nﬁ%iﬁﬁsnéﬁﬁgfséﬁg? 3ﬁ%¥%efﬁ%r?eque3t
response sigpal received by, the r %yest response signal receivin pgans IS
one cont ai ni ﬂgei MEFH AT l%%‘m"rﬁﬁi cat FARRpect! 9'Mfor At i%ﬂ?n%Tﬁgte
containing th .'ntergtation 15 conmunj cat j.on speed igfornationé 1o éhe
transnittingwgf;Fioﬁ SPYLRE ofREFSPRIAY STRATI ohSTEeRT s TP RE 5t C R heCP equest
signal; the trangmtti station conprises the,canmuni_cation th .

: e Rartts S ALS tITRGTST , R Rt ol £

:deterniningsﬁﬁﬁ smtti*ng mmeans

OB Ll opdghrduenly 80 eRndy {if0Y Rl ARRANIRD| 02\ SRLY R T AN

for receivin requ S€ sigha he request “signal transmtted

by the request,al,Alak SLANSH 9. MARYe |l Slihlon LOMTRM LEGLOR Speed

det er mi ni ng Mean ning an’inter i on comuni cation speed

bet ween t he EPQ?EgE§%hQQE%é%f%%%§?%g they Q%éﬂfgégh€%ﬁﬁi§Hb fof €l ay station

as a source O request response signal, based on an

interference |evelphpcl ugede! NbPe) £COMERhuAESRERSE SEPRALR CRAYUNLEation

e 4 gs
speed determ ning neans for determning a conmuni cati oh speed on a

communi cat | 0goRak fuleAMdde doansild t1LBg; 51 ALALKAR 110 [ty ragel vengystation
on the basis of the interstation communication speed determ ned by 1he

intengtati ongeQEMURI Cabihpgi speesk et £F MAlidih MeaRTe idGhg Whekast heorequest
response Si gnal contalns an Interstati on conmmuni catl on speed, on the basis

of the 10 intgrstialiihgn cPMuBLEALEON SRRRA | NE @EABME@RedS Weldm afHe
comuni cation path sélecting neans for selecting a communi cation path on

the basis of ¢aRBHALEANGON SRERAS THr SIEFIPEaT ¢RI iGa iRt pak hsh
determ ned by the conmuni cati on speed determ ni ng neans.

an intermediary of at least one relay station or

through a communication path without an intermediary of

15 a relay station; interference level measuring means for

measuring an interference level at the host station

when the request signal receiving means receives a

request signal; communication ' propriety determining

means for determining whether it is possible to perform

20 . communication at a communication speed included in the

request signal, based on the interference level

measured by the interference level measuring means; and

request response signal transmittihg means for

transmitting a request response signal containing

25 information on propriety of communication determined by

the communication propriety determining means, through

20



Z5 The above comunication path determ ning nmethod nay be configured to
further conprise a request signal transmtting step wherein the
transnitting station transmts a request signal to the receiving B%1GH o100
the relay station; a second request signal transmtting 20 step wherein
‘when the relay station receives a request signal, the relay station
transmts a request signal to the receiving station or another relay
station; an interference |evel neasuring step wherein the receiving station
or the rel ay t&€atGEFHYTEE &4 97y @%%hréaugﬁﬁ:E?%ﬂiﬂ%ﬂt%ﬁ%n§ﬁﬁﬁ%@ﬁfiﬁothe
request signal transmtting step or in the second request signal
transnittingtdeép 28the pFpoIrEIGRiGH iMhsur 8835ACRNt erdWRINEEES evel Dt

the' receiving station or the relay station; a request_response signal
transmitting COPBHNHTETEAR t B& thec BRFERFISHAG oASGR St hBavendy SBIHFSK
transmts a request response signal 5 containing the interference |evel
measured in tHAETR eFF%géﬁ&EtFE elMSAES Ui Ef%@?m%Bt%ﬁ% t4 aRSHEEFNg
statig$ or the relay: station as a source of the request si%nal;,an an

i nt er st ati onS¢GRAdNi E& i 6RINFEED GEMBEIRLGANG O ef twhér ePREPRESERARSERi tti ng
station or 10 the relay station determ pes an interstation comunication
speed bet weefr PRSI antPERR/ r e @i%i n§=IHEE onQﬁsR?ﬂ§?eI§§g§?ition as

a source of the request response signal, based on the interference level
“neluded in ERESIEGIGe AN diYe RAGTaY 118 & r BASHTET eESFROPAE Fefnadt

[ I 1Lt . , d fi d foll . th
|t o1 ot at 1 0n oMMLERHT SHA O CHeAct&r P heloaEoE he P 8PaY
nterst ati on “Sofiin Cat rr o hi fied” "y
nio a8 rcquest T RURGIS LAY 20 A YORA TR E et r bhuegrSr ERpoRet.

si gngly ”ansg‘gﬁfhg\ﬂ} SteRel o E%mﬁh@@%ﬁit% d vig at tkgaStPQQQeEgLﬁﬂ%néha“ on

or directly ransmtting station; the comminication pa eterm ni ng

Step COmpri sesygh GAURNGAL | 08 sgeed det aiiig N e ubenel i hee s

transmtting station determ nes comuni cation speed on each comruni cati on
path betveen Qg idsTdd | BdcpRiety information included in the

request response signal received by the request

response signal receiving means, the transmitting

15 station transmits the request signal while stepwise

increasing the request communication speed, before a

determination of being uncommunicable is made; and so

that when it is determined that it 1is impossible to

perform the communication ét the predetermined

20 communicati§n speed, the transmitting station starts

the communication with the receiving station at a

maximum communication speed out of communication speeds
determined as communicable.

The - above communication path determining method

25 may be configured to further comprise a request signal

transmitting step wherein thé_ transmitting station
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FP03-0107-00 station and the receiving station, based on an interstation
comuni cation speed between each pair of stations on a comruni cation path
between the transnitting station and the 'receiving station: andfZ05-0107-00
conmuni cation path selecting step wherein a conmmunication path is sel ected
based on communi cati on speeds on respective comuni cation paths determ ned
in the comuni cati on speed determ ning step. In the nobile conmunication
system (comuni cation 10 path determ ning method) according to, the present
i nvention, thk&E2PSEELF fy SIUIFDh FREBAF eSOt HEIURSEr FERTEMERL FRLEPN aB Tt he
receiving station when receiving a request signal having been transmtted
from the trafsREIIHF THERFONCOMMURE CAELRR sTRR¥DN, tand teansHtie a
request response signal containjng the i, measured :interference |evel, to
the transnit tAGioPat?BntoR tFRl3R| S adian ohREeUS sGur ce™PRBEEBFLOBnd t he
transmtting statiqgn or the relay station receiving the rfquest resgonse
si gnal det er RERés id oM erdEeRSH Y fni £33 broRp ekt BEt FERRIPRe

statiqQn and the receiying station gs, a source of the request response
Si gnaP on t hETo&EEOUGR (hé AT ehite REVEI "1 TRY et | A EREMFALAEHL

response signgl.%The relaétggation neasures the interference |evel
r

itsel f when 2 cdishdy 4GBét M grdit I %een &'F nsWF??BalPSEm t he
transmtting _station or, another relay station, and 30 FP03-0107-00
ranemi (s o PEGReLPSEEIRoNTE SoTEa MSh T M {Te RBEPLaY: AFeF8Pence
el L, LA L A O, IR LY BECL BN 5 B gL esof e oo
or the relay station when receiving a request signal; a
10 communication propriety determining step wherein the
receiving station or the relay station determines
whether 1t is possible to perform communication at a
communication speed included in the request signal,
based on the interference level measured in the
15 interference level measuring step; and a request
response signal transmitting step wherein the receiving
station or the relay station transmits a request
response signal containing information on propriety of
communication determined in the communication propriety
20 determining step, to the transmitting station through a
predetermined communicatibn path; so that the
communication path determining step 1is configured as
foilows: when that it is possible to perform the
communication at the predetermined communication speed

25 is determined based on the communication propriety

information included in the request response signal
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5 request response signal determnes the interstation conmunication speed
between the station and the receiving station or the relay statig& %S %
source of the request response signal on the basis of the interf dricd107-00
' evel included in the request response 10 signal. Then each repay station

al so puts the interstation communication speed information about the

determ ned interstation communication speed into the request response

signal and transmts the request response signal to the transmttin

stati on. Thetiénﬁméﬁ§ﬁﬁtﬂmnghﬁeﬁqQH?%ﬁﬂ¥ﬁ$ﬁ9E%et%égFﬁ%eF§?5FWbEtln

communi cati on speed between the station and the recejving. station,or the
rel ay statioft88:a BurkadeRst helgbgleds (tPeRid G I1Ha8E8PERSENe
interference | evel included in the request respgnse Si nal %%%reuwnitted
from the recéR¢irfgsdisgt i Bacorr el SPMBHRLLE F°ﬂﬂ§p%% m tEHHE @
transmtting station tq deternine the total congﬁniqation speeg betgeen t he
transm tti ng98tEEMERagA®T IRF rReERrYi RYCSFRERSAAEN St He HURTFS of Nehet
interstation communication speed hetween 25 each pair, of stations .
const it uti ngld cORFEAPEREFontRAE h et Gwéen”t‘ﬁ’i%sﬂlaﬁgmtt?i R§ LN ohP&nd t he
receiving FP03-Q107-00 station and deterniqg t he connuglcation ﬁath W th
the hi ghest CORMYRLCAMIGR Sledd OPHe tOMATLatPBRUPAER TS8P EPFPHRY t he

ired |i | i he basi f th ' ion. d; h b
o1 | o CommueheaERBTHEH SRR Ayt bes QU O a8"F oF PORAY LLHe SFAERRDI g
obi | re Bem by e i “t t
i anal tranSREL CRF {TBLEY ne EraREm 111 Ao errican SRhEEarLeY PapRd e
| nter ference Level. masirind Jrans. folaJ0, rasuriog 20 Lohkeheeense. | evel
n en e a

at the recei V" g°§t§ﬁ equest. ST gn recerving neans receives a

requsst st gnal i nuer $4aU b sy o2 ary snsec, del eel BLngnEoaRs oo

determning an intérstation comuni cation spee etween the recelvi

Phat oo and ERaton [ AART ERNOCBhALRORARE chepE LY 22! WaReBRIALAGUT CO of.

t he request Signal, based on the interference fev ure

i nterference|eayel gggﬁﬂﬁhggagggﬂsipfg ri8gYesdct ESRONSHGSIHWH)  for

transmtting nmeans r transmtting a request response signal containing 20

the interstalQR SOHTHY ClHdheiPead | AlOr PRiisam 1det @I %%@f@fmt heéhe

interstation comunicatlon speed determning means, to the transmtting
station or themidkaidld ORids atBeuUr€LaRémibeifgquesit ségnalon t Raer el ay

station conprises request signal receiving neans

15 basis of the request signal and the interference level,
puts the information about the propriety of
communication thus determined, into the request
response lsignal.,‘ and transmits the request response
signal, whereby the communication path determining

20 means (communication path determining step) is able to
determine whether it is possible to perform the
communication at the pred}etermined communication speed.
When the result of the determination is that it is
possible to perform the communication, the request

25 signal is transmitted while stepwise increasing the

request communication speed, before a determination of
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25 for receiving a request signal transmtted fromthe transmtting station

or another relay station; FP03-0107-00 interferencel evel measuring nmeans
for neasuring aninterferencel evel at the host relay station when faPerddi¥est00
signal receiving nmeans receives a requestsignal; interstation comunication

speed determ ni ngbnmeans for determ ning an interstati on conmuni cati onspeed
fromthe transmtting station or the other relaystation as asource of the
r equest signﬁlh based on theinterferencel evel neasured by the jnterference
| evel neasur i R§LAEat CORREEaRIGNAF MRLfY N YiTFhganmaafe imat ¥ ahshft ti nga
request signal; request response signalreceiving neans for receiving a
request resp ﬁ%@gsﬁﬁﬁﬂwm GRPteds PO (FRIMMERETAL R st iR iged a
secondot her relaystation, in response to the request signaltransmttedby
the request &PGnaM2¥+RE miGFPHG LM 58RESFe it PEs poPrEBURT gREEOR
transmtting _nmeans fortransmttinga request sponse, si gnal contai ni ng
theinterstatFBﬁgaﬁné#E%EWbﬂegpéﬁﬁ Fﬂ@%?ﬂﬁ??gﬁedete B e GO R: the

i nterstation _communi cat.i on speed . deternm nj ngneans andt,he .interstatiqgn
T8 ek F onit o d"

comuri cat i ofi °EPEBZEG P onithi€l udBF A he SPERBHC e bnsEPee

[ I ived byt t i I i Vi to. th
RS T R e ks Rl AT N YN S
patn25. det or FEALAGeANE haVi g F SAELESoi Uit L P and et (S HEMEaHgat Lon
fortransnittggg a peque gtgggggh'drqugst §§ F 03-€I0'7-00 [ esponse
signal receiving neans %or recelslng a reque%treg%ﬁﬁ e s?%ﬁ@#nf% g%

request Signeemﬁggeggk%ad Qyide [ GAYER! cgientgn@écéég@émtw JRANS,, ¢

communi cat i onspe et’érm ni'ng neans ermnNing a co ni‘cat i ons5speed

on eagh CO”“EghgaEEEBrQaE%ef@@Péﬂriéﬂﬁgﬁﬁﬁéfidgﬁﬂéﬂé{ghfo the receiving

station; based on theinterstation comrunication speed 1 nfornmation

i ncl udedin the reqwﬁétmaség@n%%n&h&%'a_t&%eis%el?a/r& BEWESEL gg&se

signal receiving nmeans; and conmuni cation pathlOsel ecti ng neans

sel ecting a ggnmawd €atinen pat Bybased: 08h et LAt LBRPSRERIS Plquest
respecti veconmuni cati on paths determ ned by the communi cati onspéed

det er mi ni ng %?Hﬁﬂ@rﬁb&ﬁﬁt@%@“&ie@%@ ORo patdy Aedrel 1 IHdd 2 et Hgdd Spmy be
configured to further conprise a request signaltransmtting step wherein

the transnitgiggast atioonthansmece i iRAuetiatsidinalod 0 4w KeEei ¥éngystation
orthe relay station; a second request signal transmttingstep wherein when

the 16l ay ststhofloneceoney a meguwest 208 gnalommuiei dd Bdh St abFOprigepsmits a
request signal tothe receiving station or another relay station;
ani nterferendetkemeéhingasteang sieafenmiered nthle receiid ngskatiboe ofot he
relay station receiving the requestsignal transmtted in the request signal
transm tti ng2ésfepmor commuind ce¢dond r aguestrexjugis tresyondd i ngignal
stepneasures an interference |l evel at the receiving station34
FP03-0107- 00receiving means for receiving a request response signal
to the request signal transmitted by the request signal
20 transmitting means.
The above communication path determining method
may be configured to further comprise a second request
signal transmitting step wherein the relay station
transmits a request signal to the receiving station or

25 another relay station only when the communication:

propriety determining step results in determining that
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or the relay station; an interstation conmuni cation speed determ ning step
wherein the receiving station or the relay station determ nes an

i nterstation comunication speed between the station and the 5 tfgﬁéﬁpgpﬂﬁao
station or the relay station as a source of the request signal, based on

the interference | evel neasured in the interference | evel neasuring steps
and a request response signal transmtting step wherein the receiving

station or the relay statiqn transm ts a 1Q request yesponse sigpal
contai ning thE i Afer SPSSESScortiini GRS orf Sybd ST TIoRt i oh dBTEFiFRed i n
the interstation conmuni cation, speed dete ninin% tep, to the transTitting
station or t RERPEPASSHERTon"BY P SGHRAID] TERESEquEEEPENgfial S 4Rt

configured a? 15 follows: e |ntgrstatloghconnunlcatlon Sﬁggd |nf8£nat|on

I t
det ermined af*PRE™AEEENFi nGt5Pat 'BRTG "t hE"Pel AFCSLELEN PHEEHED
interstati i cat d determ ning.step i t . unt t
response si GRANCEr atiShiY ¢ G491t Fhe P el SF43pORSE < hnitict rEFGHFTTi ng 20
t d the_r t, ignal is t 1 ¢ i a_at_|east |
Stati on o aPFSBERy it CRE FARLM (1IHPLE aCLBRE L I8 COMMRI G | Shepat h

he i1 ansm t EERGSUERD] of % AT oY mSe o LomAia e | 68 spBsa Shodath

connunicatiogigﬁ%ﬁ between the transmitting station and the receiving 35
FP03-0107-007Sfation, based on the interstation comunication speed between

each pair of statigpg.gni3 %W&&%%H&QBEQ Q.%ta‘é’%?rbéﬁ?e%{{ 28?9’&5&5”9

station and the receiving stations and a conmuni cati on pat el ecting step

5 vherein a_goumypheatihAA ol £0t ednhanedapionommuication speeds on

respective comuni cation paths det'erm I'n the conmmunication speed

det eqi ni ng ER?ESSHBlEhe 1001 |6 GURRINT Gl 1963 LSIA (CORBULRAt | oRe pat h

determ ning ne ) according to the present 10 invention, the relay

station neasdpghuhieakibsr fp"art@ﬂcﬁ:}{@vﬁélﬁ%r shatishay sSt@d oyl iag! §owhen
receiving the request signal having been transmtted fromthe transmtting

station or apghRelr1§ ahert athONcorMdndeberBnNgsddie dty edst thPRing
communi cati on speed between

means (communication propriety determining step)

determines that it is possible for the relay station to

15 perform communication, the request signal is further

transmitted to search for a communication path to the

.receiving station and so that when it determines that

it is impossible to perform the ' ¢communication,

transmission of the request signal is stopped at that

20 . point and the  request response signal containing

information about the incapability of communication is

transmitted; whereby the system is 1prevented from

transmitting dineffectual request signals, which can

achieve | increase of efficiency of the ’mobile

25 communication system.

The above mobile communication system may be
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15 the relay station and the transmtting station or the other relay
station as a source of the request signal on the basis of the interference
| evel thus neasured. The receiving station measures the interferdicd10hMel-00
at itself when receiving the request signal having been 20 transmitted from
the transmtting station or another relay station, and determ nes the

i nterstation comuni cati on speed between the receiving station and the
transmtting station or the relay station as a source of the request signal
on the basi s SORHHRIEES RUsEP LUV AL eth8r SIREE IRV . STRERORhECRBESSSNg
station and each rel ay station gut,the interstation 36 & FP03-0107-00
comuni cat i o SSYESF | TRt FRACABSNE PRENGetfOtni HRILI ViR st aFPaHeSE
connunication,%ﬁgﬁg into a req¥§€t reﬁgonse sigpal ,and transmt the request
response si grral tHENTHALR Y (SRR stiak i bRensRi St pREnPERLLAR 8T the
transmtting station to, determ.nne the tot co ni cati,on speed on each
communi cat i of $3&th PetWkeR’ t AR TEXLAIANTE ntt et bt MEA SHFd NG NE IR FPRg

- statiqn on the basi,s of the inger tation cqomuni cation_speed between each
pair Of stat PERSUEAR [ (3R 1 LI ESHAfini dAURdn it h BRTweSRCEREING
transmtting station ang the receiving station and to determne_the

communi cat i or?scﬁ i t ¢ Re APGhestSEETHuni EAPPEN speetP oftihe means

i i .h i sfyi he, ired Ji | i he basi f th
commntcat o A SLuRgRl S L80! S04 e Al |45 Lhecbasts of the
contl 0y ed, a5, LALLRUS L1 Gl SLOULSh ROTRULES, T gal s oL gl v o

station or anquhen rebay.shabhonpd nigtlerence devel seasing 20 geans for

measuring an interference oSt relay s en e request

Si gnaly recei yijag ”‘E@@%g%@?@%@s aléx‘?é‘ijeshe%iig{}glrn% | nheLstati an,

! . the
communi catl on: spee erm ni ng neans for ning an 1 nterst apl on

communi cat i o ;3ReeM RSPl 1084 ebay Al 1O ANdLRELAS 44 aDsEbhtLAg
station or the other relay station as a source of the request signal, based
on the interfgregge 3fequest signal; the relay station comprises
request signal receiving means for receiving a request
signal transmitted from the transmitting station or
15 another relay station; interference level measuring
means for measuring an interference level at the host
relay station when the request signal receiving means
receives a request signal; fequest signalitransmitting
means for ‘transmitting a request signal; request
20 response signal receiving means for receiving a request
response signal transmitted from the receiving station
or a second other relay station, in response to the
request signal transmitted by the request signal
transmitting means; interstation communication speed

25 . determining means for determining an interstation

communication speed between the rélay station and the
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FP03-0107-00 | evel measured by the interference | evel neasuring neans; and
request signal transmitting neans for transmitting a request signal
containing the interstation comunication speed information det eFR0Pe@19 Ty 0
the interstati on comunication speed determ ning neans and, where the
request signal is one containing interstation comunication speed
information, also containing the interstation comunication speed
information; the receiving station conprises the 10 communi cation path

det er mi ni ng FE&R4 VARG rffatiQjued¥ EhgnaPCPBEeRFHNRF Y f oF2FEeRi 9Fng a
request signal transmtted fromthe transmtting station or the relay
station; inté@rfewiee PEvANSeEeENERE AESROTSEr FEIRAUEi n§28FY Mier #Brence

| evel at the receiving 15 station when the request signal receiving nmeans
recei ves a radgtesfesieges ; LpNeér stBFivACRonunitéd® i 8/ EEEd BEERPAFRI ng
means for determning an interstation comruni cati on speed between the
recei vi ng st &iP8alandreReIVeansmY ti hfSst ATHEDr t FESFQHPR st 8EPBALas a 20
source of the request signal, based qon the interference | ever npasured by
the i Mmerfer&REEIVATS neBRIRTIhg nBBAs; CEAMSFitcat i TIPRIRRS de?égﬁ?iing
means for determ ning.a conmuni cation sggﬁgegn each communi cati on gath

bet ween the CFARSHHHIRY featont @hdtEAR NG 25° 31T T oh®5B38&E on the
Lgmﬁf 2;[ ?gﬁrigglgggi gg%%%ggfggg%}‘?ﬁe)t ?E@e@%grg ctehelie\rzléfr %e%[siu()rr]ed by
| the interference level measuring means, and the
interstation communication speed information determinéd
10 by the interstation communication speed determining

means, and, where the request response signal received

by the request response signal receiving means is one

containing interstation communication speed
information, also containing the interstation
15 communication speed information, to the transmitting

station or the other relay station as a source of the
request signal; the transmitting station comprises the
communication path determining means having request

signal transmitting means for transmitting a request

20 signal; request response signal receiving means for
receiving a request response signal to the request

signal transmitted by the request signal transmitting

. means; interstation communication speed vdetermining

means for determining an interstation communication

25 speed between the  transmitting station and the

receiving station or relay station as a source of the
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det erm ni ng neans and, where the' request signal is one containing
i'nterstation comuni cation speed i nformation, also based on the

i nterstation comuni cation speed information and conmuni cati on pg?ﬁ350107'00
sel ecting neans for selecting a conmunication path, based on conmmuni cati on
speeds on respective conmunication paths determ ned by the comunication
speed determ ni ng nmeans. The above comruni cati on path determ ning nmethod 10
may be configured to further conprise a request signal transmtting step
wherei n the Cegnssitt teAgodsst isdenalandtAged £ cRjuckRteTEpEened thEs!
receiving station or the relay station; a second request signal )
transnittingiscépdaberisi ithhehe@nesteFEFPONSS o Fitlei VEIVRUR BEReLP 15
signal, the relay station transmts a request sjgnal to | the, receiving
station or aABEREr dedeapiaimg seansn §aH R TR RS VR| CHRRLR FRGL SR ep
wherein the receiving station or the relay station: recejving the, request

si gnal transAPeedd Ph ﬁheCP@EGE§Fa§P8ﬁaIpg?%né%???iﬁ&ezotg?% HFtiR9t he
second request signal transmtting step neasures an intgrferenc Level at
the récei vi n§tataorort or thfie Tegedy %t $HALIGRd %h Fhte §Pé§idﬂ§ he
comuni cation speed determ ning step wherein the receiving statiog or the
rel ay stati oRT3EEELHEACS arF A Hti%h WP LRt O peRY bERGeen the

station and the transmtting stathg Oor the relay,station.as a_ s

FPO3- 0107- 0018t efi§é atdQie stC Y2 d %e?%ey?%?%Fff‘Je??e%%e If‘%gﬁ%'ce

ol 1 ove: t heoPirer €PAFFont KamARTESAT ort LIRS ot oCRELers: nal at the
oSt S GRAEREATGA (R e LRl oRE P eqUce] B Enar St Fartin Fibng ot op
iredtly o SRESTEtaNaTy STRMRENCAERe K aind oo re bR R e Re L g

St ati on det o N EE i ST B e S e T e g L bt ween

the transm t LA siall:Qd AN i 498 W0 51881 CBnnBASEd: P0n! BBeeds

i nterstation conmmuni cati on “spee tween each pair of stations

consti tuting g COIUHALEREONC BRI PELVRER 5echs anMNdi gkt By oBnand the
on; na a

recei ving stati conmruni catron path selecting step wherein a

comuni cat i o RALH il €¥?$E DPanad oM COURE £&R4 1 on speeds on respective
20 communi cation paths determned i1 n the conmunicati on speed determ ni ng
stepys The above communication path determining method
may be configured to further comprise a request signal
transmitting step wherein the transmitting station
transmits a request signal to the receiving station or
the relay station; a second request signal transmitting
20 step wherein when the relay station receives a request
signal, the relay station transmits a request signal to
the receiving station or another relay station; an
interference level measuring step wherein the receiving
station or the relay station receiving the request

25 signal transmitted in the request signal transmitting

step or in the‘second request signal transmitting step
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In the robile comunication system (conmmuni cati on path determ ni ng net hod)

.according to the present invention; the relay station neasures the

interference 25 level at the relay station itself when receivingFgoﬁéaéggfoo
signal having been transmtted fromthe FP03-0107-00 transmtting
station or another relay station, and determ nes the interstation

communi cati on speed between the relay station and the transmitting station
or the other relay station as a source of the request sjignal 5 on the basis

of the measulMEasPEEsr REr dREENIOFENCeTHET Fadt ridtyr 2TtV ohd pRitat 1 p

“interstation comunication speed |nformation about the determ ned

i nt er st ati on®&omiMi cHG G spRERLINRO adr edGESLSS gRASRANFS r asPREL the
request signal to the receiving statjon. The 10 receiving station neasures
the interferEXEBSPAFEENGt SUP BT Mgt REafPERIVEES| £ T i ¥ifig the
request signal _having been transmtted fromthe transmtting station or the
rel ay stgt!oﬁ?léﬂd égféﬂﬁmne§qﬂﬂ§m%ﬁﬁﬂ@ﬂzﬂq§ﬂP%§ﬁnnﬁﬁ%ﬁﬁ9% s%%%%agetm@en
25 a Sour oo BPTRRATREGUCEES] GRAS P bad T WP TSSO ol i ERF! or ence
Lovel | This peLmils thed sl ngeastation b deter e theigloling,
SRt on on heoRasye ot WIS LS Sl o0, ARGl Lgr, 2R Bebusep sach
Lot on 2 LISTSSel VLEg SL ! on -G L deher TR LR U cablen pa(t
satisfying the requined 1ipg ayald ty: Onehle BAS S A ey station or
10 the relay station determines an interstation
communication speed between the station and the
receiving station or the relay station as a source of
the request response signal, based on the interference
level included in the request response signal
15 transmitted in the request response signal transmitting
step; and configured as follows: the interstation
communication speed information determined at the relay
station in the interstation communication speed
determining step is put into a request response signal
20 transmitted in the request response signal transmitting
stepvto be transmitted via at least one relay station
or directly to the transmitting station; the
communication path  determining step comprises a
communication speed determining step wherein the

25 transmitting station determines a communication speed

on each communication path between the transmitting
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FP03-0107-00 the comuni cation speed. Then the receiving station transmts
the informati on about the determ ned communi cation path to the traﬁﬁnit%gn%
station, whereby the transmtting station can transmt packets t §FPRE0807-00
receiving station in accordance with the determ ned communication path. The
above nobil e conmuni cation system nay be configured as follows: the
receiving station conprises request signal receiving neans for receiving a
request 10 signal transmtted fromthe transmtting station or the relay
station; int6&ERELeAce AT el thRasdEceg Videhs $BRthRRsur PA§SEn iGTt er#Brence

| evel at the receiving station when the request signal receiving neans
recei ves a réftesctatdral ; CHUNMIR LERELIN r EBFERASs PG RRI €8C ré’r@rgn"t? ng
means for transm tting a request response signal coptaining the

i nter f er enceSkté¥ePPfeasBifed By tﬁ@mWHPéFPEFQ%ce Pétgl n@%%gﬁﬁﬁg nelfs, to
the transmtting station or the relay station as a source,of the reguest
signal; the F6P§§m§F§PH&1%ﬁﬁﬁﬁ?%eéngoqﬂ%nﬁ%?e%Yb%%lsF@%éﬂﬂﬂmf afs for
receiving a request i: 25 signal transmitted fromthe transmtting station
or anGther rEPBYPUBLERTLARD i ntRRFRr endE &N TreastF PRy rnéhﬁf?%ﬂ' nelsuri ng

an interference level at the host rel station en the request signal
recei vi ng me&REMHBLERAFES PR edt s?%*%ﬂteﬁs chags ﬁ’bnﬁ?m?‘gﬁﬁgﬁ?t? ng

means for Uransm(1ing & request sLanali, L848R pa PR 020100 in

the communication speed determining step.
In the mobile communication system (communication
10 path determining method) according to the present
invention, the receiving station measures the
interference level at the receiving station when
receiving a request signal having been transmitted from
the transmitting station or the relay station, and
15 transmits a request response signal containing the
measured interference level, to the transmitting
station or the relay station as a source thereof, and
the transmitting station or the relay station receiving
the request response signal determines the interstation
20 communication speed between the station and the
receiving station as a source of the request response
signal on the basis of the interference level included
in the request response signal. The relay station
measures the interference level at itself when
25 receiving a request signal having been transmitted from

the transmitting station‘or another relay station, and
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5 10 15 20 25 response signal receiving neans for receiving a request
response signal transmtted fromthe receiving station or a second other
relay station, in response to the request signal transnitted by tfH3Iégest00
signal transmtting means and request response signal transmtting neans
for transmtting a request response signal containing the interference

| evel neasured by the interference | evel neasuring neans, and the
interference | evel included in the request response signal received by the
request respbR8eSTilFal ar eEERVERG NESABONES t RéIRPAnsAPRERAGLIBPat EBA or the
other relay station as a source of the request signal; the transmtting
station conpPP8&sIere WHAARARERAGON PR et Erei hF ARSHERRENGaFFAGLoRequest
signal transmtting nmeans for transmtting a request signal; request
response si gRal FREei A MY nFRE ¥BY Récefvi IRPECT edleieGlospdnse hgnal to
the request signal .trgnsmtted by the request signal transmtting neans;

i nt er st at i on EGRSIATCAI%F R R MR Yeshat10R BReFRFFRF nEhEn
interstation comuni cati on spee each pair of stations constituting

d bet wee [
a conmuni cat FGAYESth, THIELGSEn FRETP tea?E?Eﬁé eSevEfej ntPEBEILRRIPRe
request response Ssi communi athgn speed eterniningﬁneans for
0

.gnal;
det er i ni ng SoggﬁﬁﬁﬁggéﬁQNl§R%% LWEGRmuni M4t | 85354PR 33 t hehe

transmtting_station to_é e.receivkﬂg st%?ion gntthe basis of the 4%
FPO3- 0107- 00FBCEG ViBg,station or relay station as a source o

the request response signal on the basis of the
interference 1level included in the request response
10 signal. Then each relay station also puts the
‘interstation communication speed information about the
determined interstation communication speed into the
request response signal and transmits the request
response signal to the transmitting station. The
15 transmitting station determines the interstation
communication speed between the station and the
receiving station or the relay station as a source of
the request response signal, based on the interference
level included in the request response signal
20 transmitted from the receiving station or the relay
station. This permits the transmitting station to
determine the total communication speed between the
transmitting station and the receiving sfation on the
basis of the interstation communication speed between
25 each pair of stations constituting a communication path

between the transmitting station and the receiving
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25 interstat

i on comuni cation speed deternined by the interstation

communi cati on speed determ ning means: and communi cation path sel ecting
means for selecting a comunication path on the basis of communi cB833r0107-00
speeds on respective conmuni cati on paths determ ned by the comunication

speed determ ni ng neans.

may be confi

receiving st
transmtting

transmtted

request si gn&® ARG Ut PSRAsures an interference |evel at the

recei ving st
transmtting
transmts a

measured in 9%

‘station or t

confi gured asSH19%ns® e

step conpris
the transmt
bet ween each
the interfer
vi a aty | east
t he ?éhuest

determ ni ng

comruni cati o
station and

speed betwee
comruni cati o
step wherein

The above communi cation path determ ning nethod

gured to further conprise a request signal transmtting step
wherein the transnitting station transmts a request signal to the

&hGadi gy ape Fertsymdng: iH gosBEpAgatdqieRadl ghath the

step wherein when the relay station receives a request signal,
the relay sta&ai®deat afeHPvRigafiqglesPaddnar the neormeri ¢ahycRt RELSN or

another relay station; an interference_|evel measuring step wherein the
recei ving st &atard rinchetPel AP BtidHgDnl L BEeiAWHG HheoRedliestPas Rart

in the request signal transmtting step or in the second

ation gr the relay station; and a request response signal

step Wér ePRVRe F‘é’%’éitl\?i nGOBANIGR TN hSVisdiedy SLat i 6F
regﬁfst re ponsg iignal containing the interference | evel
RS ergthice®

he rel sIatifn as_a_source of gpe request, signal ; and

cofiint tafi Ot o4

BF : mEASuri ST ST t 3t heORr SRERELSRRg

FPOEAD7L YD PatRYESE ni ni ng

. . : ) d Cni wher ei
BRI e o TR o nt B SREFBART o RhBRPCR: Pon BFoed
i.r o ations cQnstituti a. comuni_cation path,. based on
L5t 3 1
ERAE SVEFT TRRT LGBT IR e Toqhels L r BERoHEaTE ghefit r S04 t ¢ ed
ISR SLRT ReOEdhLeeLl Y Lo e Jyanentt tlag siaion in

response signal Transm st'eép: "a comuni cat

sm

sgeed

SHER T el e he chransm 414 0g ;%?h%%gtag%%£$%£§@$2nmeapfing

n speed on éach comruni cati on

LRE J15R8] VNG 3haldionss BASEd A ddinddi 658! BbkANnGagEyLcati on

n eacn palr ations“determned 1n the 1

he transmtting station selects a co ni cation pat

Interstation

@F%%%ﬁ%éﬂ@etﬁmm gnegét?éjsf@f'ddé‘tQﬂmgmghoﬂni’@ﬁ:gtﬁ%hgﬁti
on

ng
t he

basi s of COMumntalilct iRECHTO8 LRINREN VEnE PRI GANONs Pt \Sn dghar m ned
. nication 20 speed determ ning step. Wen the request response
si gnals cont aithiengt FABshAteLher esegclionelont teachretali o gONShi ta4 i gy a

comuni cation path is transmtted to the transmtting station in this way,

in the commu

the transmt
communi cati o

20

25

lslotg ot *If Ahd reflds 2B 1gh4le) evat8e bhechBt ehsbakkeBnce
n speed between each pair of stations constituting a 45

level measured by the interference level measuring
means; and .request response signal transmitting means
for transmitting a request response signal containing

the interstation communication speed information

determined by the interstation communication speed

determining means, to the transmitting station or the

relay station as a source of the request signal; the
relay station comprises request signal receiving means
for receiving a request signal transmitted from the

transmitting station or  another relay station;
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FP03-0107-00 comuni cation path on the basis leve r at each station and
comuni cati on speed between the and the receiving station on 5 d% q%q
interstation conmuni~ transmitting station is able communication %@ O 00
based on the on the respective comunication of the interference to
determne the transmtting station the basis of the :ation speeds. The to
determ ne the conmuni cation speeds paths determned in this way. 10 The
above nobil e comruni cation_s ien1na be confi ure% as follows: the relay
statlfn conpinéestrEgnest %?éﬁ | PRISHLIRG ﬁﬁﬁh? I eREPFHAGTE r%ﬂuest
signal transnmitted fromthe transmt statio t.her relay station
i nt er f er encelPEGEL KBRS iRy B ?rjéarfri‘ osr?iaa’é%?? gﬁ%lﬁfler"fké%ré%Egel evel
at the host relay station égen t he request signal receiving neans_receives
a request S|§ﬁ3Pes§ndsF€& t?ﬁiﬁﬁﬂlq éﬂﬂﬁﬁq irﬁf?ﬁ%ﬁﬁsfo tTER8RPtting a

request S|gnal contain gg iinterference neasur.ed
A 3k

i nter f er enceSEEREL’ neég aﬁégﬁs SRE"URAER lPHe F@ﬁﬁgstd%¥%ﬁ%fnlggone
{ransg) L1 ed begmLanaLer Lpl aky LRkl O 2L 5, SO0k AL S Sl ELLeRRTCS,
cormum cat g, g3 dstermal oo Regoe. okl 1%, 35, Bbienl s o0el Lesglv g

statjon or th%atlon as a source of the request signal, based on the

interference level measured by the interference level

measuring means; request signal transmitting means for

10 transmitting a request signal; request response signal

receiving means for receiving a request response signal

transmitted from the receiving station or a second

other relay station, in response to the request signal

t;ansmitted by the request signal transmitting means;

15 and request response signal transmitting means for

transmitting a’request response signal containing the

interstation communication speed information determined

by the interstation communication speed determining

means and the interstation communication speed

20 information 4included in the request response signal

| received by the request response signal receiving

means, to the  transmitting station or the other relay

station as a source of the request signal; the

transmitting station comprises the communicationvpath

25 determining ‘means having request signal transmitting

means for transmitting a request signal; request
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FP03-0107-00 5 10 15 20 25 relay station; interference |evel neasuring
means for neasuring an interference |evel at the receiving statiaon when the
request. signal receiving mean s receives a request signals i nt er SEASOF07-00
comuni cati on speed determ ning neans for determning an interstation
communi cati on speed between each pair of stations constituting a

communi cation path, based on the interference |evel neasured by the
interference | evel neasuring neans and, where_the request signal is _one
transnitted FEERCREE BPORRstZaGHV I LA etPon e RV hESr fef EREBSFevel
included in the request signal; comruni cati on speed_determn nin ns for
det er m ni ng AEBARES caEIDRL sFCedt BB é&&h‘e&f—mﬁggﬁéh &F%@Ftﬂgﬁﬁgﬁ t he
transmitting station and the receiving station on the basis of th

i nterstationt@&MmERAEEEL ors kR dé Hed g PRENSH eF STREPH[ATLION
communi cati on speed detenntnin%tneanS' aqg conmunj cation ﬁgth.sekecting
means for selS®EEChge S EBHIMT MGTIT petth, DB bh 8 ofmGRTERELGATEBReds on
respective communj cation paths determ ned b tﬁg (of0] ni cati on,speed

det er M ni ng FEPEFE OfheeH VEOE%Hﬁﬁﬁ?EéPPOﬁ%&% TR &Y T n ﬁanﬁ@fﬁganﬁay be

configured to further conprjise a request sigpal.transnmtting ste erein
t he transnitFFﬁ&%ﬂﬂniYﬁlchﬁsmqﬁf W%%%es?ggﬁbﬁﬁr t&%ﬁ%§1aﬁ%i5¥ﬁg

SO O oot T PhrtH | QBimTnI85008n" CHESE Tr U nd AN "Lkt 084"
in the request response signal received by the request
response signal receiving means; and communication path

10 selecting means for selecting a communication path,
based on communication speeds on respective
communication paths determined by the communication
speed determining means.

The above communication path determining method

15 may be configured to further comprise a request signal
transmitting step wherein the transmitting station
transmits a request signal to the receiving station or
the relay station; a second request signal transmitting
step wherein when the relay station receives a request

20 signal, the relay station transmits a request signal to
the receiving station or another relay station; an
interference level measuring step wherein the receiving
station or the relay station receiving the request
signal transmitted in the request signal transmitting

25 step or in the second request signal transmitting step

measures an interference level at the receiving station
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step wherein when the relay station receives a request signal, the relay
station transmts a request signal to the receiving station or another
relay station; and an interference | evel measuring step wherein tff&3-0107-00
receiving 5 station or the relay station receiving the request signal
transmitted in the request signal transmtting step or in the second
request signal transmtting step neasures an interference |evel at the
receiving station or the relay station; and configured as follows: the 10

i nterferenceckeveheneeglaed Strettidan /i near f épEAEEtREYON neemmvNhgatiep is put
into a request signal and the request signal is transmtted via at |east
one rel ay st&apesf cetdinmdaring tsFarhevhaicivi e steEebviing hetebhdinPEat i on
path determ ning step conprises an 15 interstati on communi cation speed

det erni ni ng §hep wiegld@n t hetaktenvi ngeseamizgsdet e nesNBArFR&EESRat i on
communi cati on speed between each pair of stations constituting a

communi cat i oRCPAURIBELER onsRPed nt BetEesice TRV el StAEEGBed 3T a EBfuest
signal ; a 20 conmuni cati on speed determ ning. step wherein the receiving
stati on det etFPAETLIE tdBEIMME B TBHNOEpEL® OFF BAEhSEBRHERI & i DnSBRERSbet ween
the transmtting station and the receiving station on the basis_of &he

i nterstation®&o i XAV sHe2 et BRALAe®N el BB HRERRESL 1 BNKe

comuni cati on speed deternining st§€; and ﬁ co ni cation path §e|e8ting
step wherei n"EREVFEA Ip0RR9 167t BB PERRFI G VSlatiSAT Wet bt 3teP/ an

conmmuni cation path, based on comuni cation speeds on yfespective
communi cat i off PEANE SFettESRIGE iH IR ¢ tRt1R% SheRd¥REFErfi hlfig step
5 When the interference Iegel at eacqbstation forn%ag)a %onnunL%ation pat h
is put into 4SFEGYEE sPHAAECF0 BE trMMsmitdl 55 AHET eEEAVERY TSt afi on,

s put it o3 sPGRArCfo B8 (T¥hom11Th _
speed bt weoh SBHER SpaFF SBPNSEat POHG=20 FBFFPAG CHe CBRmMIESETOR BRI on

the basis of tye interferenceJeyel s atogach shat i and o defermpg the

conmuni cat i on “Spe ween ransim ng station an e Tecelving

%Zti on on tHE+83%3 1 NEARLEI AL PEn! WY aLLODGONTHY! cAld N speed.

the transmitting station or the relay station as a
source of the request signal; and configured as
15 follows: the interstation communication speed
information determined at the receiving station or the
relay station in the interstation communication speed
determining step is put into a request response signal
transmitted in the request response signal transmitting
20 step and the request response signal is transmitted via
at least ~one relay station or directly to the
transmitting station; the communication path
determining step comprises a communication speed
determining - step wherein the transmitting station
25 determines a communication speed on each communication

path between the transmitting station and the receiving
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15 receiving station is able to determ ne the comuni cation path, based on
t he communi cati on speeds on the respective comruni cation paths determ ned
in this way. The above nobile communication system (the 20 commurAR&31®7-00
pat h determ ning nmethod) may be configured so that the conmuni cation path
fromthe transmitting station to the receiving station determined by the
communi cation path determ ning nmeans (or in the conmunication path
determning step) is also 25 applied to cases of transmtting packets from
t he receivi ngttdidron Raseheonr Ahenminbanp At ncomguni ¢FPP3CN16PEEE | n
cases of carrying out bidirectional comunication between the transmtting
station and tleEwWedei 3¢y BRati &f TodwieREaPno® | GoENERL eakipRdPath
through the communi cation path deternined by the above 5 nobile

comuni cat i oRefysem (thise EoRmSALEALnGh S&EN 198 eeRichi B§emeREQ) VATt he
occasion of transmtting packets fromthe receiving station to the

transm tting S&ERicon, vimeh ®s perapepdlsRElon t ath t $eleehingl estePonit
the step of again determ ning the comunication 10 path fromthe receiving
statioh to tM&aheddsnid t CRFMSdCadAoron Patils décasreaRctere B8fRGni €8t i on
speed may be varied according to transm ssion powers of the transmtting
station and CPFTECSHARIRS sIREFOH. OFhd SRPGFAE | FIRGRHERF LAR T BATEPst em 15

{her o oxi ot SEHRRTITY 11 "RSMESTRLITs G ok HAPSat | APy TRt Shasy SHEPr od |1 ne
quality, the commu icg&%gﬁgggth det er m ni ng, neans the(connunLca%Lon pat h
determining step) aéte %%ﬁxﬁ??%&?&ﬁ? o TP HEEt 'HBRTEBARE “h8Fween
;thfransm TG ST O AN S NSV 9880100 88 3 feMuRLeation
10 invention, the relay station measures the interference
level at the relaybstation itself when receiving the
reqguest signal having been transmitted from the
transmitting station or another relay station, and
determines the interstation communication spéed between
15 the relay station and the transmitting station or the
other relay station as a source of the request signal
on the basis of the interference level thus measured.
The receiving station measures the interference level
at itself when receiving the request signal having been
20 transmitted from the transmitting station or another
relay station, and determines the interstation
communication speed between the receiving station and
the transmitting station or the relay station as a
source of the request signal on the basis of the

25 measured interference level. Then the receiving

station and each relay station put the interstation
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I ncrease of the hop count can bring about a delay at each relay station
and, where there are a plurality 25 of communication paths satisfying the
required line quality, it is preferable to select the conmunicatifg935§107-00
FPO3-pl107-00 path with the small est hop count. Wien a predeterm ned del ay '
time is given as the required line quality, a hop count permtted for
clearing the given delay tine can be defined as a threshold. The required
line quality 5 can be satisfied by determining a comrunication path with a
hop count sneorauniisan iome sRPeShol AfoTRt HeByaRRIN: | ENConABRPERLNBA system
(comuni cation path determ ning nmethod) may be confjgured so that, where
there exist anslegsiatipnof TOMPYRAGAILALN onSPaBAs sEHIERfyieng FREUEEHuUI r ed
line quality, the communication path deterpm ning nmeans (the communi cation
path determ FES§ONESp) SN e a Pt h B naffdresh | TgpPonse

transm ssion powers at the transmtting station and at the relay station
forming 15 t§dI8GAMER chbpof PRSP NY cBhAtRPRat | R LFatBET LT €586 in the
total of transm ssion powers can,suppress ingrease.in interference noise
due to rel ayitd§nemifddost tr2haRFSTi on Tt théeF@F§9n§taﬂ€§ﬁ an8Ct@her e
there are a plurality of conmunication paths sat, sfying 20 the Le ui red
line qualitquWmWQ§ﬁﬁ§%Q%zﬂﬂ%§40°§eﬁé53 0t i RAC D aPh Vﬁ?ﬁ t he

Il total t i SSi . _Ih bi | icati t
{Communi cat | SRepH TFARTEY T4 nf CAELRG0Y oy ThE 38 EAAGur St CtPEnal. whor e

there exist %h%|u%§;f9/(gf the interstation communication speed
between each pair of stations constituting a

10 communication path between the transmitting station and
the receiving station and to determine the
communication path with the highest communication speed
or the communication péth satisfying the required line
quality on the basis of the communication speed.

15 The above mobile communication system may be
configured as follows: the relay station comprises
request signal receiving means for receiving a request
signal transmitted from the transmitting station or
another relay station; interference level measuring

20 means for measuring an interference level at the host
relay station when the request signal receiving means
receives a request signal; interstation communication
speed determining means for determining an interstation
communication speed between the relay station and the

25 transmitting station or the other relay station as a

source of the request signal, based on the interference
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communi cation paths satisfying the required line 51 FP03-0107-00 quality,
the communi cati on path determ ning neans (the comruni cati on path
determ ning step) determnes a path with a small transm ssion poﬁEP3aplpH§00
transmtting station, as a communication path. 5 In the case where power is
supplied to the relay station and the receiving station, it is preferable
to mnimze the transm ssion power at the transmitting station which is
normal Iy conprised of a cell phone or the |ike. 10 The above nobile
connunicatioheg?étemﬁééaﬁﬁdnigdtiéhepa%%tﬁéf@FﬁﬂﬁFnglﬁ%?ﬁodweﬁﬁyrb%g
configured so that the communi cation path determ ning neans (the
communi cat i orepash dénet mi ¥ EEe st epPiaBRer nitFeS SRIcHHAGh dBR3DH phPR out of
comuni cation 15 paths having a hop count between the transmtting station
and the recet¥PR§IGELAENEN ofa not FABEESE han SdIpPedet SRR M eshblS.
Lncrease of the hop count can bring about a de]ay at each relay station and
it is prefer&BF@r§§399Qﬂwﬂqmﬁqﬂﬁq;a}QRﬁﬁﬁﬁ?Q1 pRint OBt Aahe HpHREA i i t
in determning a comuni cation path. Wen,a predeterm ned delay, tine
feqdpEr i

L . P .
gi vendas t heP¥eqtiPPediNFRESEAELPRY, CAHBBLIEBGAP pefREE %é??ngsthe

iven delay time can be defined as a threshold. The r i i i
J Y means and, where the request signaI ?s‘%ﬁgrannggiggallty

interstation communication speed information, also
containing the interstation communication speed
information; the receiving station <comprises the
10 cémmunication path determining means having: request
signal receiving means for receiving a request signal
transmitted from the transmitting station or the relay
station; interference level measuring means for
measuring an interference level at the receiving
15 station when the request signal receiving means
receives a request signal; interstation communication
speed determining means for determining an interstation
communication speed between the receiving station and
the transmitting station or the relay station as a
20 source of the request signal, based on the interference
level measured by the interference level measuring
means; communication speed determining ~means for
determining a communication speed on each communication
path between the transmitting station and the receiving
25 station, based on the interstation communication speed

determined by the interstation communication speed
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25 can be satisfied by determ ning a comunication path with a hop count
smal l er than the threshold. 52 FP03-0107-00 In the above nobile

comuni cati on system (conmmuni cation path deternining method), it §RI3-0107-00
preferable to vary the comruni cati on speed by changi ng a nodul ati on system
or a spreading system 5 Atransmtting station according to the present
invention is a transmtting station applied to a nobile conmunication

system and configured to transmt a packet to a receiving station through a
conmuni cat i oGS WAHTY dRE3ME eRRRdi HPPTEf the |ragueTheSFENY 56aPN6n 10 or

t hrough a comuni cation path wi thout an internediary of a relay station,

the transnit tGNRFaEENDN comdt i He EotRuni catPBRUPAEAL d8Rer ni nFR§SAeaANS

for determ ning a comruni cation path with a | argest conmmuni cati on speed or

a conmuni cat il GFRAF LD sf yPhECa r KRAG%Ed | PRe 15-Rfual i tptepasedion
interference | evels of respective signals, received at a relay station

consti t uti ng ATEBHMARTAR GIPRE PRt TR e @pﬁgcgmppbﬁagﬁanapaphe

recei vi ng station.jgﬁpro%ran1f r the transmtting stati,on according 20 to

t he present i i i S€F05r ogP’ém%?le"?‘F'%HmHo 3 FOBMUE GG cREFOn system
and, for transnmtfing a packet fromthe transmtting station to a.receiving

station throf§Fes confini cATBH AR h afPRRESr ned?™ry GFSRECELYEt one

relay station or throygh a 25 co ni_cati.on path wi_thout an internediary of
2rel ay ot at ESHPIGATPT SRR o ebEaEUrE D GImmiAfoatPORuES ot Lon

speed determining means.
The above communication path determining method
10 may be configured to further comprisé a request signal
trahsmitting step wherein the transmitting station
transmits a request signal to the receiving station or
the relay station; a second request signal transmitting
step wherein when the relay station receives a request
15 signal, the relay station transmits a request signal to
the receiving station or another relay station; an
interference level measuring step wherein the receiving
station or the relay station receiving the request
signal transmitted in the request signal transmitting
20 step or in the second request signal transmitting step
measures an interference level at the receiving station
or the relay station; and an interstation communication
speed determining step wherein the receiving station or
the relay station  determines an interstation
25 communication speed between the station and the

transmitting station or the relay station as a source
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FP03-0107-00 path determ ning step of determ ning a comunication path with
a | argest communi cation speed or a communi cation path satisfying a required
line quality, based on interference |evels of respective signalsa§QQ§h$Qﬂﬁ90
at a relay station constituting a conmunication path between the
transmtting station and the receiving station and at the receiving
station. For determ ning a conmunication path by multihop connection or by
single hop connection, the 10 transmtting station according to_the_present
i nvention de©dr fihfesreheetonmi@neht | BASEEL PTwithE t Het ¢ BEGERECR ohfilifitcat i on
speed or the communication path satisfying the predetermned |line quality,
based on t heTeataest dit et heventesf e RBCRedSFaL MEAT YIS FRRRI vBRG15 at
the relay station formng the _comunication path and at the receiying
station, whecoBfiiguresh ashifeld vl ehRfit ANtGF SR YR COMMRLEAELBR. The
transmtting statjion programaccording to the present _invention can

subst anti al i Z@eefe A ?éﬁ%ﬁ%?ﬁné@?ﬁf%%%ﬁ%n?FHQQfsFE@F%n%bﬁﬁ%%&e&ﬂted by
the conputer, and determ nes the co ni catiopn path with the | argest

conmumi cat i off"EpSEF B HRILSTHMUHH TR cﬁF?ﬁﬁWﬂ%ﬁ%?%f% R fﬁepqugP§8d line
quality, based on the interference |evels 8f t he respective signals _at the
25 relay stafi oh®AYPRngSL AR LonnkFh ¥4t F bR patth éﬁﬁ’aﬁefﬁ@dreégﬂVFﬁa

att %%gn%cmqlt Vi%gSA'stegpogr_lglot?ﬁeoo request signal is

station, mheggg%l

transmitted via at least one relay station or directly

to the receiving station; the communication path

10 determining step comprises a communication speed

determining step wherein the receiving station

determines a communication speed on each communication

path between the transmitting station and the receiving

station, based on the interstation communication speed

15 between each pair of stations constituting a

communication path between the transmitting station and

the receiving station; and a communication path

selecting step wherein a communication path is selected

based on communication speeds on respective

20 communication  paths determined in the communication
speed determining step.

In the mobile communication system (communication
path determining method) according to the present
invention, the relay station measures the interference

25 level at the relay station itself when receiving a

request signal having been transmitted from the
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inpl enentation of fast communication. The above transnmitting station may be
configured to conprise the conmunication path determ ning means Q in%
request signal transmitting nmeans for 5 transmtting a request sigﬁér ¢g47-00
request communi cation at a predetermni ned comunication speed; and request
response signal receiving means for receiving a request response signal
cont ai ni ng communi cation propriety infornation about propriety of
communi cation, 10 transmitted in response to the request s'gnal transmtted
by phe_reque§Ef§§§h§FlPHan§ﬁPFﬂPﬁg ﬁéan@?oéﬁﬁrcoﬁﬁigﬁreatég PHat Wh2n t hat
it is inpossible to performthe communi cation at the predeterm ped
popnunicatioﬁe§ﬁé@én?§ &@@eﬁﬂqﬁﬁfqﬁﬁﬁﬁﬁ(ﬁ?qmﬂpﬁﬁﬁ%bﬂﬁuﬁ?%% i BRCBFRPri ety
information included in the, request response sjigpal received by t request
response si gﬁlaﬁqur@éém $ig2 hbaRs 2rthdhe a’?n’é?‘r‘?flf‘?'ﬂ l@?atsl%(?rjfj‘[ornan%?ﬁ Fget he
request signa ile stepw se, decreasing the reguest conmmunication eed,

2 i ¢

before a 20 QEREENILGFAHFYoNSBREHEINGSc 1D 8 e BHE 50  HRAR T when it

is determned that it i; ible t for, h i i
br edetor m nedRc O RRIMASAT DAL S BB MBI T T ot Forest ar BT he

O ot Rt 3115 LFEH AR 2ot 3R, St 0 2R B0y Bbe' e
speed information about the determined interstation
communication speed into a request signal and transmits
the request signal to the receiving station. The

10 receiving station measures the interference level at
the receiving station itself when receiving the request
signal having been transmitted from the transmitting
station or the relay station, and determines the
interstation‘communication speed between the receiving

15 statiqn and the transmitting station or the relay
station as a source of the request signal on the basis
of the measured interference level. This permits the
receiving. station to determine the total communication
speed between the transmitting station and the

20 receiving station on the basis of the interstation
communication speed between each pair of stations
constituting a communication path between the
transmitting station and the receiving station and to

- determine the communication path with the highest
25 communication speed or the communication path

satisfying the required line quality on the basis of
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15 20 The above transmtting station programnmay be configured so that the
communi cation path determ ning step conprises a request signal transnittin%
step of transmtting a request signal to request comunication afP83-0107-00
pr edet er mi ned conmuni cati on speed; and a request response signal receiving
step of receiving a request response signal containing comunication
propriety information about propriety of conmunication, transmtted in
response to the request signal transmitted in the request signal |
transnitti ngtheepzoramdn tontigr ePess! t hal hRRent Bhatr §Ge 1ivd NignpdsaFbPR to
performthe communication at the predeterm ned conmuni cation speed is
det er ni ned bh&a#seAtehe EHFMUNEBAPEBALHPBpri BPPUENT oFRfL | oRCFRETLERE in the
request response signal received in the request response, signal receiving
step, the refaBBHNGCGFAON Patharidrithed 5ol 5 Bpi Se2 BERR cadifEePYe
request communi cati on speed, before a determ nation of bei ng communi cabl e
i s made and §Bet HataRdeht Fing s ST Om nednt RSyt Bﬁ%E?Bgeqﬁ)BE?form
t he conmuni cation at the predeterm ned co ni cat,iQn sgeed, t he |
comunRi cat i oReF81¥iast et ALERTL helr eaccé?‘?ﬁc’%‘u%? at"‘ild:%‘ ofDGi t AetREMIREdy
station at the conmunication eed determ ned as communi cable. 25 In the
transm tti ngCSPBRRGFaEECS AaTd to the present invention (or through
execution of the 56 FP03-0107-80 transnitthg station grogran}, ghe
request signal trah8itfPRYSeBR8L{EheCPERYBSFEERG Al SYPER N PEY ngPEt ep)
transmts the request signa request the communi cation at the.
predeternine&oeg ﬁ%ﬁn%%w&%%g%ﬂsé gﬁaiﬁ?q%&Wﬁﬁgﬁ§ﬁ?ﬁﬂP%m%?ﬂ%FlF?Sis
possible to gerforn1the caommuni cation at _the pre eternin%g %O Qég@tion

cl ude

d
speed, based 8ﬂuﬁﬁ§ o i chtToh’ pPopPraty T oriet T on “Th the
e B2eul ¢ bR EReT S Rna SR (5 he PSR BT80N o B L N

t he sult of ionis I'S™ pos 0 performthe

communi cat | o gt | e, p 2de! eLagd ARIINI £a14 PNSRREL: NG LoENUp cat | on

is started a communi cat i on spee i S 1nmpossrrble to performthe

communi cat i ofoat. L, pr edet ef i Ded FORIUN Gaean sficechndS FDgoLogHES!

signal is transmtte e stepw se creasing the request conmuni Cation

speed, beforg.a.qdeter npationpaf bel §@nng@%gg@legé%égvgh Th?gaggables

t he conmuni cation at the maxi num co ni cation speed availaé1e r

g?g??gL?atiO@e@%ﬁW@§1&r@%&9e§£a§§ahﬁlbngdﬁEﬁédﬁbéﬂ“&éiﬁbﬂ§€e§YbHSl
15 transmitting means for transmitting a request response
signal containing the interference level measured by

the interference level measuring means, to the
transmitting station or the relay station as a source

of the request signal; the relay station comprises

20 request signal receiving means for receiving a request
signal transmitted from the transmitting station or
another relay station; interference level measuring

means for measuring an interference level at the host

relay station when the request signal receiving means

25 receives a request signal; request signal transmitting

means for transmitting a request signal; request
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The above transmtting station may be configured to conprise the
communi cati on path determ ning neans: having request signal transmttin
nmeans for transmtting a request signal to request connunicationF§Q3aplg7‘OO
pr edet er mi ned conmuni cati on speed; and request response signal receiving
means for receiving a request 57 FP03-0107-00 response signal containing
communi cation propriety information about propriety of comrunication,
transmtted in response to the request signal transmtted by the request

si gnal transhesppngemsansals race lvdm NS P8 HRCHHEN T Hat T§quest

possi ble to performthe conmunication at the predeterm ned communjcation
speed is det eeabasdehasianadn AN FohHLeA cAFPBN tHCopTac@Y iN of hat 1 oh
included in the request response signal received by the request 10 response
si gnal recei 9Eng megAoNdt EEhayuEstayi giadtiant r dRsnfeSRANSRI 150 stRPwi se
increasing the request communication speed, before a determ natjon of being
unconmmuni cabkedrssitadeiamdd so-EaaInikerdi t PY's G@@ErﬁQR&F%%aIS+Qn?§

i npossi ble to performthe 15 conmunication at the predeterm ned,
comuAi cat i ohr3peBdtting coRRBRPtat B | s KaMASEd WEERPPRESr ecRtIRAY
station or with the relay station at a naximum conmuni cation sgeed out of
cormmuni cat i ohr3pEBdS td@CeMAEY SRY cbRANATMLEFLEY. 20 SHEShoVe kPR8N tti ng

det er i ni ng_ SL8PeGonPrR SRunN T o qbst LEF BAFIEPERaN 111 ho "SAGIISE PV
transmtting a request signal to.request communi cation_at a predefgrm ned
cormunicatioﬁh§peg'd“:'t e?%%ue%Fvgg r E5ponset & gndFF&cei ﬁﬁg s%gﬁ of
receiving a reguest 1esRONse. 3h9nAl£ORLE D9 SUTYALERL:ON BLSBRLEL Y
10 signal received by the request response signal
receiving means, to the transmitting station or the
other relay station as a source of the request signal;
the transmitting station comprises the communication
path determining means having: request signal
15 transmitting means for transmitting a request signal;
request response signal receiving means for receiving a
request reéponse signal to.  the request signal
transmitted by the request. signal transmitting means;
interstation éommunication speed determining means for
20 determining an interstation communication speed between
each pair of stations constituting a communication
path, based on the interference level included in the
request response signal; communication speed
determining means for determining a communication speed

25 on a communication path from the transmitting station

to the receiving station on the basis of the
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58 FP03-0107-00 i nformati on on propriety of comunication, transmtted in
response to the request signal transmitted in the request signal
transnmtting step; and configured so that when that it is possibﬁ@0§60107'00
performthe 5 conmunication at the predeterm ned conmuni cati on speed is
determ ned based on the comunication propriety information included in the
reguest response signal received in the request response signal receiving
step, the request signal is transmtted while stepwi se 10 increasing the

r equest connﬁht@ﬁﬁtéﬁigpeeﬁpﬁﬁ@ﬁéﬁ@Q}Qﬁﬂeﬁﬁﬁﬁﬁuié%ﬁ%ﬁmkﬁﬁ%g Ric obiEini cabl e
is made;.and so that when it is determined that it is jnpossible to perform
the communi chRteRsSEEtiRE FPEACNECRTIOR hAfithi 4%k oH dnegpgs and

communi cation is started with 15 the receiving station or with the relay
station at acﬁﬁ%PﬁﬂﬁﬁééﬁﬁunPéébioﬁeéﬁééanéutmﬁﬁnéonﬁﬁﬁicé?&%ﬁtéﬁgedé

determ ned as communi cable. In the ,transmtting statipn according.to the
present i nveRPTBHNEERLERPORGH Nedt ftheoPat § et ﬁW%%ﬁY%?%gSB?%g?on

program, the request signal transmtting neans (the reques i‘gn
transhitting©8t ep§SPeahsHft CUMRUR BERS?P siRﬁfQTs atdet%ﬁ& tz’é’m ﬁJBﬁ
communi cati on speed, and mheth%%é%} is possible to performthe

cormmuni cat i oRCBIUPAE25LEe SRR TSR IRER T D speed is det erni ned

based on the infor gat i o on PLOPLRLY. Of oM callan ngl ued LRo]°

may be configured to further comprise a request signal
transmitting step whérein the transmitting station
10 transmits a request signal to the receiving station or
the relay station; a second request signal transmitting
step wherein when the relay station receives a request
signal, the relay station transmits a request signal to
the receiving station or another relay station; an
15 interference level measuring step wherein the receiving
station or the relay station receiving the request
signal transmitted in the request signal transmitting
step or in the second request signal transmitting step
measures an interference level at the receiving station
20 or the relay station; and a request response signal
transmitting step wherein the receiving station or the
relay station transmits a request response signal
containing the interference level measured in the
interference level measuring step to the transmitting 
25 sﬁation or the relay station as a source of the request

signal; and configured as follows: the communication
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FP03-0107-00 the request response signal transmtted in response to the
request signal. Wen the result of the determnation is that it

IS
to performthe conmmunication at the predeterm ned conmunication 53@5 91§

ossi bl e
7-00

the request signal is transmtted wile stepw se increasing the request
communi cati on speed, before a determ nation of being uncomunicable is
made: with a determ nation of being uncomruni cabl e, the comrunication is

started at a nmaxi mum communi cation 10 speed oqut of commupicati on_speeds
det er mi ned aBa&BnmEeEaBNENLTHI s TR e SOMME (G FrunPBat | BALAFSERBL

communi cation speed availabl e for comuni cat,i on between

Xi mum

. he transntting
station and FREBMHBAERFLRG stIMFIR. FELEITHYRS ealFBPe ("HF&MbI i SRSt he 15
comuni cation at the first communi cabl e communi cation speed, which can

decr ease t hetBaRFBAtEANG me M t hdFKEBITShnent? of p%BFﬁEEF?Bﬁ?’nThe

above transmtting station nmay be configured tq conprise the co ni_cation
pat h det er mi APRBUAREAS 190 h&PEFG n siegarng tR&hS i ‘P%i n@tﬁggﬁgsf or
transnmitting a request signal; request resgonse igna# receivingnggans for
recei vi ng a FERGESFUEdSFonse sFERRVPLEBTERE t sPERF t Hhsnffted by

t he request signal transmtting neans; ,interstation _comrunication_ s
detern?ning B ﬁ§fﬁ6ﬁn&§teﬁﬁVﬁgngl%ﬁf?%?%réfht%%% c5ﬁﬁﬁﬁ?§;tF8%p8B8 d

10n

bet ween t he tnansH;ttlr%ﬁstatl n 60 15593-0 07-00 ang t he recel ving

station or tf&9PBrayATHN A ¥2&o'cet 8RS ERE T RqhE
b d i,nterf | | ,.at _th I Vi ti
station ae ateBeFcaYor Cond NoqiesrPattance Seerghd

co catio eternn

PYr e

eed 25

esporise” srrgnal ,

cElﬁnet h e&ﬁla?lﬁ‘
t i ;. co icat] need Q@ rmnpin e o ©
doter mi ni ng SCEBRRGN oA b padd B SHfurd Se T on parR HEhEe

hton

oSl bt OsBhRY ALnidt AP S o] WAL fhe PRPEASADEBRG! BEEESHA'T ON

15

20

25

determines a communication speed on each communication
path between the transmitting station and the receiving
station, based on the interstation communication speed
between each pair of stations determined in the
interstation communication speed determining step; and
a communication path selecting step‘ wherein the
transmitting station selects a communication path on
the Dbasis of communication speeds on respective
communication paths determined in the communication
speed determining step.

When the request response signal containing the
interference level at each station constituting a
communication path is transmitted to the transmitting
station in this way, the transmitting station is able
to determine the interstation communication speed

between each pair of stations constituting a
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10 interstation comuni cation speed determ ning means and, where the
request response signal is one transmtted fromthe relay statiogﬂ l%ﬁ
based on interstation comuni cation speed information between ea ﬁoéé' Odg 00
stations constituting a communication path fromthe 15 relay station to the
receiving station, included in the request response signal; and

communi cation ,path selecting neans for selecting a comrunication path on

t he basis of comrunication sgeeds on respective c nngnication at hs

det er ni ned b§OPRENEGRTHRPCR?BR 28 spBEd H%?é?nﬁﬁ?n& Reatrat %ﬂgrgﬁﬁﬁve
transmtting_station Erograngnay be configured so that the comunjcation
pat h determ nEKELst eBtconpffles ALFBYDBst §P§nalt?ran BFEFPhBSst ep'Bf
transmtting a' request signal arne uest r%ﬁggn e_25 signak recejving step
of receivi ngceMPERGEEL 1PBs pBREES si 8D t r§688§Pl§iéﬁgl trahshftted in

t he request FP03-0107-00, signal transmttin eps.an.intersta
connun?gatioﬁngpeé eﬁet5$%?hY% gsté%agﬁoﬁeté%h?nﬁﬁapa aﬁﬁ%eré?éli%hgn

i ti d bet the tr, itti tati dt LVi
Coat B o L HERERpRE nefle e A B O R SRt P o RRe PR poncEe  anal
b d interf I |  at _the, YAl tati h
otation aq atEeBIPEECEEiEhe FERBOSE rckbondtPrd ondlo i NBEBRRARE, 1+ FE%r equest

i | : . i t det L ni I f, t 1 Rj 10
Commun cat | oROEBEB SN TE % Gt cBRESH (3t nERPoRTRE ettt FREeErat on
Lo the receiyhnd. glat)one hased bt G algan LoRuNRLAILLaN 2Reed
determ ned iAthe |nter§%a i‘on” communi cat1on ‘spee §%tern1n|ng step and,

where the regﬂggtwé§sponse signal is one transmtted 15 fromthe rel ay
station, also based”on interstation comunication speed i nformati on between

each,gair of statieps copstLtub,pg;a CQ%@@BRQ@EE?BnpaEgggéB”1hQ? rgkay

station to the recelving station, i1nclu In the requ response signals

and a Commnigsﬁmﬁf@athago_ $6heclsng shep pk1a¢! ecthpgoa cosMppisati on
path on the basi s of comruni cati on speeds on reSpective comruni cation paths
det erm ned i pohiiR sEOENYH LAtk SPagy HEREMEBINGedBRring a reguest
signal transmitted from the transmitting station or
another relay station; interference level measuring
15 means for measuring an interference level at the host
relay station when the request signal receiving means
receives a request signal; and request signal
transmitting means for transmitting a request signal
containing the interference 1level measured by the
20 interference level measuring means and, where the
request signal is one transmitted from another relay
station, also containing an interference level included
in the request signal; the receiving station comprises
the communication path determining means having:

25 request signal receiving means for receiving a request

signal transmitted from the transmitting station or the
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In the transmtting station according to the 25 present invention (or

t hrough execution of the transmtting station progran); the interstation 62
FP03- 0107-00 communi cati on speed determ ning means (the interstatfR$-0107-00
comuni cati on speed communi cating step) determ nes the interstation

comuni cati on speed between the transmtting station and the receiving
station or the 5 relay station as a source of the request response signal,
based on the interference |level included in the request response signal
transnitted fed@m%t hetaktenii Ajterderence iaeek emgpsyrandormearne £eguest
response signal receiving nmeans (the request response signal 10 receiving
step) recei vESASHE NG erdt at tdRCEERRBAFEat L6V dpedt i v neEPEALHEBBAL t he
interstation conmunication speed between each pair of statjons constituting
t he communi c&tidéaopat WERR weéhet her @it t fiagadt ativsie dHnd heMpaBsi vi ng
station. This permts the transmtting 15 station to determne the total
communi cat i off SSFETE He? WEEAUEHE tFBHRAT { t i1hf eGP rangoPRen 88 EL 9Nng
statiqn on the basis of the interstation comrunjcation speed between each
pai r - st atPERS CHTGERIRINR R T orfunf €58 T B b e het NeBRSEABLON
transmtting statign and 20 the receiving station and to geternine t he
comuni cat i of FIERLGEEH The § stPE i 2AFn Rpked ©f tAkations

conmruni cation path satisfying the required |ine ualkh og the basjs of the
comuni cat i offP85ESFITHE abdve COPEHEHCALLRG stRATon ésﬁ cAiti ghf8d 25 to

Ot ne SR RO PALT RELSUTCY Ny "RRDS IR dReRL, 8 9

measuring méans and, where the request signal is one

10 transmitted from the relay station, also based on the

interference level included in the request signal;

communication speed determining means for determining a

communication speed on each communication path between

the transmitting station and the receiving station on

15 the basis of the interstation communication speed

determined by the interstation communication speed

determining means; and communication path selecting

means for selecting a communication path, based on

communication speeds on respective communication paths

20. determined by the communication speed determining
means.

The above communication path determining method

may be configured to further comprise a request signal

transmitting step wherein the transmitting station

25 transmits a request signal to the receiving station or

the relay station; a second request signal transmitting
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FP03-0107-00 transm tting a request signal; request response signal
recei ving neans for receiving a request response signal to the request
signal transnmitted by the request signal transmtting means; comfrfix&tL0ir00
speed determ ning 5 nmeans for determ ning a comunication speed fromthe
transmtting station to the receiving station, based on interstation
communi cati on speed information between each pair of stations constituting
a conmuni cation path fromthe transmtting station to the receiving
station, 10 iSfCPudeenein Heherqghest reédporsdtdigghaiesee e ved BFIVRELr equest
response signal receiving nmeans; and communi cation path selegting means for
sel ecting a GéEnddircdhicor Patth T iR HasiRS®It T oPmiRr e Fof1gpeédsCon
respecti ve communi cation paths determ ned by the 15 conmuni cation speed
det er m ni ng FEENLeCHY bV FEPR nPEt PREEEREL TG 33 cifrind PRy BBAcBAf i gur ed
so that the communication path determ ning step congri ses a .request signal
transmitting 1S{EF IErecen ARy MEASHERRBsIEER gHaf i r BRGesBCRRYPBASe 20
signal_receiving step of receiving a request reigfnse sig al to the request
si gnal® t ransSttd®N nOthetheq A% Gt 1P an<HRL g St 3,5 ar&8HFTRi cati on
speed determ ning step of determning a comunication speed fromthe
transnitting%ﬁ%ﬁﬁ%nF%%P?W&F?%@eFﬁ|1 St ABABRSt 25 A bRAPAREFELEPi on
comuni cati on speed infornation between each pair, of stations constituting
2 64 FPO3- GIGP. GF COhmiRt cABFBROpIER A am TRIA T ansFhTT1 G 8¥altR (o ( he
receiving station, incl Ude%eeii’&the re ee\;t response Si gngl. rectgi \t/ed in the
request respBifeSIFEnA" rECENISTE K ®p: S At A ¢ hEe&t VR pstAts&Fecting
step 5 of selectjing a comuni cation pat.h on the basis_of comm) ication
speeds on re_?ﬁ_ec?l'il ersg%nsir%caaﬁ%rh’ pgpﬁs Caoerféelr%rgee% ?ﬁ the coméjr'unl%égti on
SpeequEternHthifgfg%ce level measured in the interference level
measuring step is put into a request signal and the
request signal is transmitted via at least one relay
station or directly to the receiving station; the
communication path determining step comprises an
15 interstation communication speed determining step
wherein the receiving station determines an
interstation communication speed between each pair of
stations constituting a communication path, based on an
interference level included in a request signal; a
20 communication speed determining step wherein the
receiving station determines a communication speed on
each communication - path between the transmitting
station and the receiving station on the basis of the
interstation communication speed determined in the
25 interstation communication speed determining step; and

a communication path selecting step wherein the
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In the transmtting station according to the present invention (or through
execution of the 10 transmtting station program, the request rg&@gp%ﬁﬁ
recei ving neans (the request response signal receiving step) recei'ves g ~00
request response signal containing the interstati on comruni cati on speed
informati on about the interstation comunication speed between each pair 15
of stations constituting the comuni cation path between the transmtting
station and the receiving station. This permts the transmtting station to
det erm ne t hESFELYINEo ?%%?i6ﬁ1§ﬁ€édEﬁe?ﬁ@@HnﬁﬁétﬁP§n§H§Q4n8a§? tion
and the receiving station qn he basis of the 20 interstation co ni cation
speed betmeeﬁneagﬁmﬁapﬁcéﬁl§9atFBﬁ?déongPitE?FHSCEﬁgecoﬁﬂﬁﬂPeéF? n°Bat h
between the transmtting stafion and the receiving stati,o gnd to.determ ne
the communi cREEES FEHE MHNED HE | HHY SR IhTAT t8 iﬁﬂegﬂeaa GrMtRang
comuni cation _path 25 satisfying the required line quality on the basis of
t he conmmuni c&EFEn speed. 65 = FP03-01 07-00 The above transmitting station

b fi d [ A i cat th. d i Ni ) ;
i ng 1 aquest o1 GHAFL 1 Ben (U198 FRAES orLtFehenf L RCA 1 BAASSETS) gnal ;
Tana | Lo CREEFAdGasE. SPOMETTtYRRERIT R tby thebrbauntid s gnap aesEoPonee

|t e "tranSH ¢ e b EST”si"gn: f
et or m ni ng RO el a1 onCEBRRIRCER: Fon Coai bor vty Seanipalr Bp "

SLall o 1o Rl 1A A S Aot A, PALD cRARECLAB BRcLRLELEEEANCE

| evel at each statio e request response signa

communi cat | 0 5hEd ARG KL JBAK O, dCLELAT Nh0Y,3 6@MMURLEGLHAN speed
0, p the comminication path fromthe transmtiing station

10 forming the communication path on the basis of the
interference level at each station and to determine the
communication speed between the transmitting station
and the receiving station on the basis of the
determined interstation communication speed. The
15 receiving station is able to determine the

communication path, based on the communication speeds

on the respective communication paths determined in

this way.
The above mobile communication system (the
20 communication path determining method) may be

configured so that the communication path from the
transmitting station to the receiving station
determined by the communication path determining means
(or in the communication path determining step) is also
25 applied to <cases of transmitting packets <from the

receiving station to the transmitting station.
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15 to the receiving station on the basis of the interstation conmuni cation

speed determ ned by the interstati on comruni cati on speed deterniniE% %ﬁs;
and comruni cation path sel ecting nmeans for selecting a communi catfiE %ﬁi -00

on the basis of comuni cation speeds 20 on respective conmuni cation paths
determ ned by the communi cati on speed determ ni ng neans. The above
transmtting station programnmay be configured so that the comuni cation
path determ ning step conprises a_request signal transmttin te f 25
transmitting a reqdBst S&RRA: ©f equEsEI¥ed onsé“g?gnaplééEgFgFﬂgaitep of

receiving a request, response 66 FP03-0107-0Q si.gnal tao the request signal
" transni t'?ed cR é‘lFé&&g’ﬁ %W“t?%ﬁsﬁ?f‘?ﬁ@tzﬁgﬁ; s&r?tiltﬂrbr%?‘gt ?Bﬁ °
comuni cation speed deternining step of, determning an interstation
comuni cat i of ®§Fédd et SEBR183ch UrgrCaR L3% ond 53@%?1sﬁatrlﬁlﬁ?g gut
comuni cation_path, based on an,interference | evel .inc)Juded in the request
response sigﬁQE?ughc i SRR HC R Ry B@EEr i eﬁ@%ﬁﬁé;hﬁ Eﬁﬁe?ﬁPXanua
comuni cati on %pied on the.connunicati%n path, fromthe transnittinﬁ station
to theé recei FPRGIE0 SPAMUGCHT1ORe BASIE™of (FRE i HPBPERALRSABonREfl cat i on
speed determ,ned in _the interstati on cqmruni cati.on speed,determ ping step;
p FERE Tt BEFBGH ng Rt d Of CSGitThg ok CHRRUATESELBH pat h

and a comuni
he basi ; ; ) ds. ) . ; h
determi ned | ROEHE SBorh cHeT ohCeRe i e PEr Lty 2t 2F TAELREZEF RSN T (1 ng
station according fo the Br esse”;% éPgPQMQ”ig%h r Qughy execyligogof ot he
transmtting sfaticon progran%, he Thierstati on 20 “conmun' catl on speed

determ ning ERARs. {40 SkRLer st allian LLogEUOLAh1 08 SRRPICHRhERTLALRGNS! eP)

is able to detérm ne the Tntérstation comuni catron speed between each pair

of stalions gustikybfing:fhe CAUIYIGALoR:RahN. ¢ Haed OB:kAgnE Btehker ence

| evel at each station
station. On this occasion, the communication speed may

be varied according to transmission powers of the
transmitting station and the receiving station.
The above mobile communication system
15 (communication  path determining method) may Dbe
configured so that, where there exist a plurality of
communication paths satisfying the' required 1line
quality, the communication path determining means (the
communication path determining step) determines a path
20 with a smallest hop count between the transmitting
station and the receiving station, as a communication
path. |
Increase of the hop count can bring about a delay
at each relay station and, where there are a plurality
25 of communication paths satisfying the required 1line

quality, it is preferable to select the communication
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25 included in the request response signal, and the comrunication speed
determ ni ng neans (the 67 FP03-0107-00 conmmuni cati on speed determ.ni

step) is able to determ ne the comuni cati on speed between the tr%ﬁﬂﬁﬁdﬁh%ﬁ?o
station and the receiving station, based on the interstation comrunication
speed between each 5 pair of stations thus determ ned. The. transmtting
station is able to determ ne the comuni cation path, based on the

conmmuni cati on speeds on the respective conmunication paths determned in
this way. Th@aégoWéQH%%ﬂﬁﬁ§W4%é%%?a??Bnc?PPannW???n BRHEEEEEFBAREFogr am)
may be configured sqg that, where there exist, a gl ralit f conmupi cation
pat hs satisf%@ﬁ&ytﬁémﬁed@IQ%qurﬁﬁ(ﬁEﬁi¥?gu%ﬁ% cghﬂﬁngﬁﬁgFBﬁ’pﬁt °p

determ ni ng neans (conmmuni cati_on th determining ste determ nes _a path
with a snall €§Pnﬁoﬁ3%ﬂﬁ1‘it%‘gt &BEn%tiﬁ@rfS‘gL r%?%nﬁgf’?ﬁg%]éﬁ% o?n“&‘?‘ndc?ﬂep

receiving statio i.cati.on $ath | ncr ease gi #he hOBgEO nt can
€

bring about &% éd@la%gegggglrje%}%/e%kﬁ%{ on EHG R Sher&'ar 898 pldral ity
of comTuntcalion B2t s Saely1pg LS deaured Line dhualiiyy Lhis
iren o, SOLARR S0P Btll TR B8 VARG AR | e g1y 2
e one e e LGl gty £ PR TSy Cbogre ™o -
(communication path determining method) may be
configured so that, where there exist a plurality of
10 communication paths satisfying the required line
quality, the communication path determining means (the
communication path determining step) determines a path
with a small total of transmission powers at the
transmitting station and at the relay station forming
15 the communication path, as a communication path.
Decrease in the total of transmission powers can
suppress increase in interference noise due to relaying
of packet transmission at the relay station, and, where
there are a plurality of communication paths satisfying
20 the required line quality, it is preferable to select

the communication path with the small total of

transmission powers.

The above mobile communication system
(communication path determining method) may be
25 configured so that, where there exist a plurality of

communication paths satisfying the required line
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FP03-0107-00 The above transmitting station (transmtting station program
may be configured so that, where there exist a plurality of co 5 aba89
paths satisfying the required line quality, the comunication gg?ﬁ g' -00
determi ning neans (the conmunication path determning step) determ nes a
path with a small total of transm ssion powers at the transmtting station
an?hatlghgerelay statiﬁn form ng the communi cation path, as a conmunication
pat h. crease in the total of transm ssjo ower,s .can suppre i ncrea

in interfereﬁéélhéyset@QEQQWW%Q%S@?&P%fp%%EkB?QFFEﬁ§ﬁP§Sﬂﬁ$%% i%h@relayse

station, and, where there are a pluraljty of co icatiaqn paths satisfyin
thehreqqueﬂCPmﬁéraGaFPPP,Hﬁth Pr SRy 2 §Bengrg@§ef§ugﬁ% ot icatiyong
path with the sma | total. of transm ssion powers. T above transmttin
sLatlon (traHéﬁhtﬁiné“@@&tiBﬁaﬁﬁﬁéﬁéﬁfnndﬁgﬁ%rcﬁﬁfigﬁ?eth%P?%bEE%pgmhe?e
there exist a plurality of communication paths satisfying the 20 required
line qualitySteRéOoRonAEnPc ZOMBNIISAT 188t &3t i ng neans (the connunigation

path determ ning step) deternines a path with a LI ¢ '

the tﬁarsnhtting sFﬁtFBﬁ,9%§%aéﬁﬁﬁﬁﬁ%%%ﬁ?oﬁspSP%gEﬁﬁdt#%pgg%%s%ﬁe? Oggae?t
is supplied to the rel 5 statipn,and o the recei,ving. s I Lfod
preferabl e tétﬁFﬁFﬁif@%g ir%ﬁﬁ%&%ﬁ?%nstaﬁéfnat4%%%%ré%%ﬁ§%%$ﬂ% %é e
FPO3- 01 07- 00, statl,on which |5, NOLIBLY4n CQRId,S 4T eRe el LaRbRTE: Phq

station which is normally comprised of a cell phone or

the like.
10 The above mobile communication system
(communication  path determining method) may be

configured so that the communication path determining

means (the communication path determining step)

determines a communication path out of communication

15 paths having a hop count between the transmitting

station and the receiving station of not more than a
predetermined threshold.

Increase of the hop count can bring about a delay

at each relay station and it 1s preferable to

20 preliminarily define a hop count of an upper limit in

determining a communication path. When a predetermined

delay time is given as the required line quality, a hop

count permitted for clearing the given delay time can

be defined as a threshold. The required line quality

25 can be satisfied by determining a communication path

with a hop count smaller than the threshold.
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the like. The above transmtting station (transmtting station program nmay
be configured so that the 5 communi cation path determ ni ng neans (the
conmmuni cati on path deternining step) deternines a communication pPR®-dL0DH00
comuni cati on paths having a hop count between the transmtting station and
the receiving station of not nore than a predeterm ned threshold. 10

I ncrease of the hop count can bring about a delay at each relay station and
it is thus preferable to prelimnarily define a hop count of an upper limt
in determning a cé®unitd&t i oabpaeh. WMabAlg pr ederaniicasd cdel agystem i s
given as the required line quality, a hop 15 count permtted for clearing

t he given del(@pMmupd cadri @e défFted get@ntmdsil d met@dlequi téd | iLtge
quality can be satisfied by determ ning a comuni cation path with a hop
count snal | ePTEH&THHE t10 e¥aBY dLhen CORBUAEGAE iiaranspeed i by shanpéng
(transm tting 20 station program, it is preferable to vary the

conmmuni cati of §psed 2ty 1y A ORPEEISNSYSY8REBF a spreadi ng system
A recejving station according to the present invention' is a receiving
stati on applied tofa WeAh$el DELRGNFEACLRN ACSEEERT at® cH i gureanto

recei ve a packet froma transmtting station through_a communication 70
FPO3- 0l 07- 00 IpYER A Lh & it arindfsttiedstPBhéefefayasihabids or

t hrough a conmmuni cation path without an interpediary of a relay station,
the recei vi GRS G Wsthhr i HER orftfhi cGRTohIPEER dEPer AFANAGLReads for

determ ning a_5.comuni cation path with a |ar onmmuni cati on speed or a

t
comuni cat i oR3f seR i 8f iSTE i s FR_RE PR né e%ﬂq V2 GaEBgnamation

interference_l eyel s of respective signals received at a relay station
constituti ngpé-‘%X‘o St |36ﬁ:edﬂ?eﬁj Céi the 7 ahsA Bt FRG2¥: ﬁgﬁgﬁognd
10 or through a communication path without an intermediary

of a relay station, the transmitting station comprising

communication path determining means for determining a

communication path with a largest communication speed

or a communication path satisfying a required line

15 quality, based on interference levels of respective

signals received at a relay station constituting a

communication path to the receiving station and at the
receiving station.

A program for the transmitting station according

20 to the present invention is a program applied to a

mobile communication system and, for transmitting a

packet from the transmitting station to a receiving

station through a communication path with an

intermediary of at least one relay station or through a

25 communication path without an intermediary of a relay

station, letting a computer execute a communication
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10 the receiving station, and at the receiving station. A programfor the
receiving station according to the present invention is a program ;flie%
to a nobil e comunication system and, for receiving a packet fromE>-0107-00
transmtting station through a comrunication path with 15 an internediary
of at least one relay station or through a communication path w thout an
internmediary of a relay station, letting a conputer execute a conmuni cation
path determ ning step of determ ning a comrunication path with a | argest
connunicatioﬁa§gbe@egér6%nénaoﬁﬁﬁﬁ?c&?ioﬁeb%fmlgé?gsﬁyiﬁ@mﬁuPéﬁéFFQB line
quality, based on interference | evels of respectivye signals received at a
rel ay statioRaEEnst VEGli ngf a d@FMFitcat FSWmﬁgtlﬁaEéP%eenS?‘ﬁ%dt rdism @ting
station and the receiving station; agg at the recejving. station, . 25 For

det er ni ni ng &BBWRHFESHITOrPHER hSBYL RtV L RHof éﬁﬁmﬁﬁ?£nlb?eb9u§9ﬁ Ye hop
connecti on, h@f receivigg 71 FP03-0107-Q0 station acc%nding to tge
present i nveRGSES d&fer AFhES LERENEEMURVEAS oR *patASRECH 1¥Re FAPQESE

comuni cation speed or the conmuni cation path satisfying the required line
qual i By, bas§&9ﬁ+Wﬁﬂairﬂ%rfe?encéeﬁéyels%%gk*&PS r%%%gE%FVElgggnan

eociving st SOTBP MR Ry HCILAE SATbyEPS hF ENBAL &b LOR SFOFASL and -
icati Th i Vi tati di 0

mvent on caRTEUBRIERTA 26 e h I Lrh PORoe CF AreRy L EFABZeRat Fon wen
on_carr e S on uh

ar gost communi cat PO SSSFDTIC RoRui A an bt Ca vl S ke ' °

required Iin%aﬁﬁgééfbnlba%ﬁga?qF%Qer%ﬁg%féerfﬁg ncecggKgE?%BB theiphe

respective signhals 1Teceive station formng € ‘Communi cati on

path.gnd at EQQH§%¥%QQH#L§%§¥£6HLa&%ﬁ%&?ﬁgiEOCEHeaﬁg%Q%ﬁtiﬁﬁbgﬁ%ﬁh tion

of -fast communi cation. ove receiving’sfation e configured to 20

conpri se the gompni cal | i PaldGeiardgidg RAHH Yt HeCdd8slyesirgnal

receiving means for receiving a request signal transmtted fron1tﬁe
transm tting b5 dle rfdéva Staéi"onitﬁtn@t er fepRlfecheysh mMeasyn ng
a

means for measuring an interference |evel

satisfying the predetermined line quality, based on the
interference levels of the respective signals received
15 at the relay station forming the communication path and
at the receiving station, whereby it can achieve

implementation of fast communication.
The transmitting station program according to the
present invention can substantialize the aforementioned
20 transmitting station when executed by the computer, and
determines the communication path with the largest
communication speed or the communication path
satisfying the required line quality, based on the
interference levels of the respective signals at the

25 relay station forming the communication path and at the

receiving station, whereby it can achieve
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25 the receiving station when the request signal receiving neans receives a
request signals interstation 72 FP03-0107-00 conmuni cati on speed

determi ning nmeans for determining an interstation conmunication sgpE0107-00
bet ween the receiving station and the transmtting station or the relay
station as a source of the request signal, based 5 on the interference

| evel neasured by the interference | evel neasuring neans; conmunication
speed determ ning neans for determ ning a comuni cati on speed between the
transnittingl?PQFW&¥Q%%&Qﬂu9ﬂ%§ﬁ§§MQRP@HQ&¢%F&°%ased on the interstation
comuni cation speed determ ned by 10 the interstation conmunicati on speed
det er mi ni ng neans AR 5&%%?% ?ﬁ%g$%hﬁﬁé?gs?§ﬁéﬂomsI%Hé PRcEPREAINESR t he
relay station, also based qn interstation conmunjcation speed information
bet ween each 5Fai FOBPT L84t i EOMBHPEGREHG T ROMRUASERETGT i h™fRBR t ha
transmtting,15.station to the relay station, included in the req¥est
signal ; and CEVHNi catiSH$t h s@Fgﬁﬁ'ng FEATS AT Y ectTRYNS or

connuEication pat h ased on_commu icatiog eeds on resBective-connun1
ati

cati o pat hs “GELEMHTTEd %y . LEARRS EoftrIRPCatiGnt SHEeEt dEPRPHRAFAG LRBans. 20
The above receiving station program nmay be confiqured, so. that the
communi cat i oft pa?hg%’é‘?‘%ﬁmﬁﬁegt SFPEHHTFREECR { ?irﬁﬂaFequ@éitvi ng

step of recei \éisn% a resqu%sat srieg:nea,l .tr{ ansi tteﬂ fromt hg. transm t'{li ng
station or the rel'ay S8 on; an 25 Thter1 et ehte T8Y8t"HBEslr FRG"SCEp of

Measuring an r'e@%:%'hfs%r ensciegAéalvel cg}lttaggi?x?gce'cvcgrﬂrgmsitc‘fié‘éfcpn V\’hggongéty

information about propriety of ‘communication,

10 transmitted in response to the request signal

transmitted by the request signal transmitting means;
and configured so that when that it is impossible to
perform the communication at the predetermined
cqmmunication speed is determined based on the
15 communication propriety information included in the
request response signal received by the request
response signal receiving means, the transmitting
station transmits the request signal while stepwise
decreasing the request communication speed, before a
20 determination of being communicable is made and so that
when it is determined that it is possible to perform
the communication at the predetermined communication
speed, the transmitting station starts the
communication with the receiving station or the relay
25 station at the communication speed determined as

communicable.
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FP03-0107-00 request signal is received in the request signal receiving
step; an interstation comunication speed determining step of determ nin
an interstation communication speed between the receiving stati orf &hir&l

transmtting station or the relay station as a source of the request

signal, based.on the interference |evel
measuring step; a conmunication speed determ ning step of determning a

conmruni cation speed between the 10 transmitting station and the receiving
station, based on THE | APEVSt af FBRSRoRFLAPCat F BRI PeRI ABIFT niFet PR t he
interstation comunication speed determ ning step > T
signal is on€NdegivEd fFBmMtIRE rehdy comainafatdrgo Bkl ddsherRisisgat i on

conmmruni cation 15 speed informati on between each pair of stations

constituting%&%ﬁnﬁﬁﬁWEbﬁ?énfbaFﬁqFﬁéh1ﬁﬁ9&%%n§ﬁ?@§mﬁ§t§ﬂ@j%FFRooﬁhe
relay station, included in the request, siqgal; and a comruni cation path
sel ecting st &FanFRddid& | hgr§Ie8AhufitEaGoF D

20 sp%Fds on re;gective connunicationlpaths,deterni ed in the comunication

speed
t he present

t
progran), théSCECESA nytStati &f
receiving station_itself, whe
FP03-0107-oorﬁéé’r?“tsreans?ﬁ‘¥%3 f FOMEEALEFans
station, and.d%ternines t he %nt rstation_comruni cation_s eed.be%meen t he
recei ving st atl ne

10

15

20

25

det er miri

BF 8PSt PAMELRE I £

i nvention (or rou%h,execution of .the receiving station

receivi.ng a rqﬂ$est si%€al havi n

T g~
S atd The « PRASH t1iPPRIATT9n ot he FEIMEYNEFS
transmitted in response to the request signal
transmitted in the request signal transmitting step;
and configured so that when that it is impossible to
perform the communication at the predetermined
communication speed is determined ©based on the
communication propriety information included in the
request response signal received in the request
response signal receiving step, the request signal 1is
transmitted while stepwise decreasing the request
communication speed, before a determination of being
communicable is made and so that when it is determined
that it is possible to perform the communication at the
predetermined communication speed, the communication is
started with the receivingkstation or with the relay
station at the communication speed determined as
communicable.

In the transmitting station according to the

present invention (or through execution of the
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5 source of the request signal on the basis of the nmeasured interference

|l evel. In the receiving station, the request signal receiving neans (the
request signal receiving step) receives the request signal contaiffhy @He7-00
interstation comuni cation speed information about 10 the interstation
comuni cati on speed between each pair of stations form ng the conmmuni cation
path between the transmtting station and the receiving station. This
permts the receiving station to determne the total comrunication speed
bet ween t he FF&E&H%%E%&?st%ﬁ?EﬁPHS BRAIERB) recdilf ngreEAEFbn SAIPRE basi s
of the interstation communication s%eed bet ween each pair of stations
consti t uti ng WRESTGHhIM T afieGR Spat!f et WeGHSShe ELgREM t EFARSELALABA and
the receiving station and to determ ne the communi_cation path with the

| argest 20 ¢ i cAFRITTFSed O t FEWEHUNSLSTBdn 58t h &SRSty ffet he
required |ine uaIG%éﬁgn t he basis of the can%ﬂication,s eed. The
recei vi ng st & A TRt RESOFEETTETISSh SHULER FRt HeR e FREREd '
communi cation _path to the transmttjng. station, where 25 the transmtting
Soatloh can BrEnch Fa SEceERIREN HhOPbRE g SRR ST e CBPALACE w t b

the deterni 75 . FP03-0107- 00 i cati th. The ab i Vi
Stat i on my BESCoRPTBURLASFOBonb | S hEEaRGR Ao BRRRAGEFEX AT ng

means havi ng:_ _reqguest signal .receiving nmeans for_receivin 5 _regquest

si gnal transﬁfffgg ﬁﬁ%#ﬁ%?t?@ﬁnﬁﬁ%%éh&f%ﬁ%ﬁ?o%r8PrfﬁEyrgpgﬁr@?g%PBn
interference, I ur n or ring anJinterference |l evel at
the receivi néhé%;iaqegai et%ht[11 h’gg e%lsjfés esggg?i%le re 1’ll‘—’bil n%g?v%%rﬁ_%gfc'%%eil{}es a
request Si ongles el SIALAN ML GO £211 On Bipged. AEt pLLL L NG MeRDS for
determining an rnterstation comruni cat 1 on Speed Dbet weéen” each pair of

stat hons Congllklliiiiad FOMYNGAL 0By palh, 5%@%%1@ Lhe dausnher epge | evel

nmeasured by the interference | evel neasuring neans an ere e request

signal is 15 @pgianstidd ed fuem f&é@éﬁé{ﬁé@t'&&nuﬁiégtbaﬁegﬁead?n

interference level included in the request signal; comunicatioh speed

determ ni ng gBANS JmuPBleTidH NG A CERKd gation @H@edcgﬁfawﬁ;e?%gsn

transmtting station and the receiving station on the basis o
speed; when it is impossible to perform the

cgmmunication at the predetermined communication speed,
15 the request signal is transmitted while stepwise

decreasing the request communication speed, before a

determination of being communicable is made. This

enables the communication at the maximum communication

speed available for communication between the
20 transmitting station and the receiving station.

The above transmitting station may be configured
to comprise the communication path determining means:
having request signal transmitting means for
transmitting a request signal to request communication

25 at a predetermined communication speed; and request

response signal receiving means for receiving a request
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20 interstation conmunication speed determ ned by the interstation

communi cati on speed determ ning neans; and comruni cati on path sel ectin
means for selecting a conmunication path, based on connunicationEﬂﬁQﬁﬁiQﬂToo
respective comuni cation paths determ ned by the 25 comruni cati on speed
determ ni ng means. The above receiving station programmay be 76
FPO3-0107-00 configured so that the communi cation path determ ning step
conprises a request signal receiving,step of receiving a request  signal
transmitted FRSRONEE tr:tEMRtti RGNSEAPREN orCAH T %ﬂatPGﬂPréﬁtg
interference | evel neasuring step of nmeasuring an interference |evel at the
recei vi ng st afit@FMatera re%ﬁ@&? si MEPPT &k ¥cei Wéd | nCPHBUREGAESP s gnal
receiving step; an interstation comunication speed determnm ning,step of

det er mi ni ng &F3NertSest i oAR10 EBRRBRPEati OH s b&ERES teacR PRI of
stations constituti.n co i cation path, based on the interference |evel
nmeasured in ?ﬁénisﬁ‘tlé:r e}ﬁ%mg%g@veqe%%gﬁrisﬁgnéﬁe&%{bs%%@d‘%nmﬁﬁns;
interference | evel included in the request signal; a conmuni cation_speed 15
det er mi ni ng & GPMELERFRPNITY 5%85m1ﬁﬁ?8at"il'g% sfjéedl%etgﬁesesrﬁllﬁe to

transmtting_station an t he receivin%.station on khe basi§ gf t he g
i nt er st ati onPESHATA cattén sFEBHURSEE Hfed 2 t hE™Pnt ePEEEEFEAT LTS

comuni cati on ?rﬁ'lg\%g.cd@ t.ern} Qéggsﬁt ngé%?ngjgggg%g?é@ caﬂgggdpatgh Zotggl ecting

step of_seIeEP _ ( _ _ commTnT cati on speeds on
(espect e CO oL P IR SRS T5G 1By TR O0;o0ER
i nvention (O&ehﬁ%ngh §é§§85£8“ %Eg%gﬁ regg&gi@gd by the request

10 response signal receiving means, the request signal is
transmitted while stepwise increasing the request
communication speed, before a determination of being
uncommunicable is made; and so that when it is
determined that it is impossible to perform the

15 communication at the predetermined communication speed,
the communication is started with the receiving station
or with the relay station at a maximum communication
speed out - of communication speeds determined as
communicable.

20 The above transmitting station program may be
configured so that the communication path determining
step comprises a request signal transmitting step of
transmitting a request signal to request communication
at a predetermined communication speed; and a request

25 response signal receiving step of receiving a request

response signal containing communication propriety
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station progran), the interstation comruni cation speed 77 FP03-0107-00
determ ning neans (the interstation communication speed determ ning step

is able to determine the interstati on comunication speed betweerd & é@ﬁlﬁérpo
of stations constituting a conmuni cation path, based on the 5 interference
| evel at each station included in the request signal, and the conmunication
speed determ ning neans (the communication speed determ ning step) is able
to determ ne the comuni cati on speed between the transmitting statiqon and
the recei vi n§NSPEMAGH O dPIOPBAEE Ke Ot H G TyhmubhF 2 ABPSRT SPeed

bet ween each pair of stations thus determ ned. The receiving station is

abl e to det eiRi IEIRRNTDNRANItRR | BRIPSER, P ohrBREMESRRENICht FBR speeds
on the respective communi cation paths determined in this way. 15 The above
recei ving st &€AYRSEr e€2FVRAg %?%‘E?Iahtb%%%r ahySRray 5! cGﬁP&%@P&"&dsosPhat ,
where there exist a pluraljty of, comunication paths satisfying the
required IinéhéﬁmiW%%nthéhéﬁmnﬁﬁcaﬁﬁonﬂﬁﬁq+ er hPni R§ (ERe

comuni cati on pat h determ ning %0 step) determnes a path wth a sngll est
hop count beFﬂganﬂﬁétﬂP§nﬁth RgPSELRIERTIRE T 1P RPRt 8PPBA, as a
comuni cati on path. |ncrease, of the hoptggunt can briggSabout a_delay at

each rel ay st&ti OftERBLINGAer BAEREr e°8r TR pI GPEPHETC35I8R cBRABAFELYI on

paths satisfying the required line ayality. It Js.Prelepanla te;gghect the

received in the request response signal receiving step,
the request signal is transmitted while stepwise
10 increasing the request communication speed, before a
determination of being uncommunicable is made; . and so
that when it is determined that it is impossible to
perform  the communication at the predetermined
communication speed, the communication is started with
15 the receiving station or with the relay station at a
maximum communication speed out of communication speeds
determined as communicable.
In the transmitting station according to the
present invention (or through execution of the
20 transmitting station program), the request signal
transmitting means (the request signal transmitting
step) transmits the request signal at the predetermined
communication speed, and whether it 1is possible to
perform the communication at the predetermined
25 communication speed is determined based on the

information on propriety of communication included in
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FP03-0107-00 path with the smallest hop count. Wen a predeterm ned delay
time is given as the required line quality, a hop count permtted far
clearing the given delay tine can be defined as a threshol d. TheﬁﬁQﬁHQ%Qf‘oo
line quality 5 can be satisfied by determ ning a comrunication path with a
hop count smaller than the threshold. The above receiving station
(receiving station progran) may be configured so that, where there exist a
plurality of communication paths satisfiing the 10 required line quality,

t he comuni c&tiCorF FAtaT et FRPRFRgSAERAS (MG STBFRRT ot | BRSPRRHE to
determ ning step) determines a path with_a snmall total of transm ssion
powers at th&h€rankffivefhg stiidh and dh&he toRay E88Fibn Gnst FEEti ng
t he conmuni cation path, 15 as a conmyni cation pa&ﬂ{ Decrease_in the tota
of transni ssP&heFERERS 10 $8ppitls Rhcrkis @955 itSer Fer ARE HS sENfue to
rel aying of packet transm ssion at the relay station, and, ,where there are
a plurality Gpmaﬁﬁﬁﬁﬁﬁﬁﬁﬁ(ﬁ¥gﬁhQHP ¢TI HE20CPRBUREGRF 1R PPRESquality,
it is prefer% |l e to select the cqonmuni cation Rg%@ ?fth the sn?II total of
transm ssi on PEwersSI9FRE abSaNPecei VT ng EEREMIN “EFecel Vg SEEPYOR®
program nmay . be conf.i ureg so that, where there.exist a 25 plurality of
connunicatioﬁn§§Fﬁ§¥§%iE §i fE T T eGAMPEG A éQﬁnﬁP?§$'tﬁ§H%Bﬁhu%ication
path 79 FPQA3;0107-90. 00 of being uncommunicable is made; with a
determination of being uncommunicable, the
communication is started at a maximum communication
10 speed out of communication speeds determined as
communicable. This enables the communication at the
maximum communication speed available for communication
between the transmitting station and the receiving
station. It 1is also feasible to establish the
15 communication at the first communicable communication
speed, which can decrease the period of time before the
establishment of connection.
The above transmitting station may be configured
to comprise the communication path determining means
20 having: request signal transmitting means for
transmitting a request signal; request response signal
receiving means for receiving a request response signal
to the request signal transmitted by the request signal
transmitting means; interstation communication speed

25 determining means for determining an interstation

communication speed between the transmitting station
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determ ning neans (the conmunication path determ ning step) determ nes a
path with a small transm ssion power at the transmtting station, as a
communi cation path. In the case where power is supplied to the rdlEfg-%107-00
station and to the receiving station, it is preferable to mnimze the
transm ssion power at the transmtting station which is normally conprised
of a cell phone or the |like. The above receiving station (receiving station
10 program nmy be configured so that the conmunication path determn ning
means (the cérfuntkat rGFEMIndeserhiaNnPSt ERF dedtlart ﬁgétaoéorﬁmnﬁcation
path out of conmmunication paths having a hop count of not nore than a
predet er mi ne@UECEsheEd. the |Heesde 6PSPRASKopS E60AL, cRIRY n§abdlt a

del ay at each relay station and it is thus preferable to
interference level at the receiving station or the

relay station as a source of the request response
5 signal, included in the request response signal;
communication speed determining means for determining a
communication speed on a communication path from the
transmitting station to the receiving station, based on
the interstation communication speed determined by the
10 interstation communication speed determining means and,
where the request response signal is one transmitted
from the relay station, also based on interstation
communication speed information between each pair of
stations constituting a communication path from the
15 relay station to the receiving station, included in the
request response signal; and communication path
selecting means for selecting a communication path on
the basis of communication speeds on respective
communication paths determined by the communication

20 speed determining means.

The above transmitting station program may be
configured so that the communication path determining
step comprises a request signal transmitting step of
transmitting a request signal; a request response

25 signal receiving step of receiving a request response

signal to the request signal transmitted in the request
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prelimnarily define a hop count of an upper limt in determning a
comuni cation path. \Wen a predetermned delay tinme is given as the
required line quality, a hop 20 count pernitted for clearing the BfG&W107-00
delay tinme can be defined as a threshold. The required line quality can be
satisfied by determ ning a comunication path with a hop count snaller than
the threshold. In the above receiving station (receiving station 25
program it is preferable to vary the conmunication speed, by changing a
nodul ation sydSERlort LRSI 1) BoeP/ F3intersbat 595t eAMMANLsesilehng
station according to the present o . ‘
speed determining step of determining an interstation
communicaticn speed between the transmitting station
and the receiving station or the relay station as a
5 source of the request response signal, based on an
interference 1level at the receiving station or the
relay station as a source of the request response
signal, included in the request response signal; a
communication speed determining step of determining a
10 communication speed on a communication path from the
transmitting station to the receiving station, based on
the interstation communication speed determined in the
interstation communication speed determining step and,
where the request response signal is one transmitted
15 from the relay station, also based on interstation
communication speed information between each pair of
stations constituting a communication path from the
relay station to the receiving station, included in the
request response signal; and a communication path
20 selecting step of selecting a communication path on the
basis of communication speeds on respective
communication paths determined in the communication
speed determining step.
In the transmitting station according to the

25 present invention (or through execution of the

transmitting station program), the interstation
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invention is a receiving station conprising: request signal receiving nmeans
for receiving a request signal 5 transmtted froma transmtting station

t hrough a communi cation path with an internediary of at | east onéPPér8907-00
stati.on or through a communication path without an intermediary of a relay
station; interference | evel measuring nmeans for neasuring an interference

| evel ‘at 10 the receiving station when the request signal receiving neans
receives a request signal; comrunjcation propriety determ ning nmeans for
det er mi ni ng WABPHBECAE 1P 6@@&%@@?96“}%%% M&Thhuhteatr i pheagtation

comuni cation speed in¢luded in the request signal, based, on the 15

i nt er f er enceCPBRERIFBAIGPe FRBLT NEOTRYREFRE ERGe SEEPEI FRERIMINRGF nE®s: and
request response signal transmtting neans for transmitting a request
response si ghBFeE§REALAPNg iﬁPBPHﬁﬂgéﬁlSH pr opPF&Ly obeBﬂgﬁﬁicat?%ﬁ

determ ned by the ¢omuni cation propriety 20 deferm ni ng neans, through the
comuni cati o rBﬁFﬁlFGlPﬁeﬁﬁ%ﬁ%ﬁ$t?Bﬂgdﬁ%ﬂ??ﬁﬁlie%goﬁFgﬁﬁPBrqqui%%ceiving

commu cat i oRCL3S: chFARAORT oF 1 cbel TGS SaokEher r GRADeEE tFPRAFEEi ng
, g

station throgggngl?oggggbp%g(¥%éxﬁgkégég}ence level included in the

request response signal transmitted from the receiving

station or the relay station. The request response

signal receiving means (the request response signal

10 receiving step) receives the interstation communication

speed information about the interstation communication

speed between each pair of stations constituting the

communication path between the transmitting station and

the receiving station. - This permits the transmitting

15 station to determine the total communication speed

between the transmitting station and the receiving

station on the basis of the interstation communication

speed between each pair of stations constituting the

communication path between the transmitting station and

20 the receiving station and to determine the

communication path with the largest communication speed

or the communication path satisfying the required line
quality on the basis of the communication speed.

The above transmitting station may be configured

25 to comprise the communication path determining means

having: request signal transmitting means for
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an internediary of at |east one relay station or 81 FP03-0107-00 t hrough
a communi cation path without an internediary of a relay station, |letting. a
conmput er execute: a request signal receiving step of receiving aﬂﬁQﬁﬂQi 7-00
signal transmtted fromthe transmtting station through a 5 commrunicati on
path with an internediary of at |east one relay station or through a
comuni cation path without an internediary of a relay station; an
interference | evel neasuring step of npeasuring an interference |evel at the
recei ving st AEPBAMIEANY reqtiRIeest gRaPNAL / 10 SRES Ve SRPR PR Pagladt

signal receiving step; a conmunication propriet deternining steg of

det er ni ni ng WREERFA NG Me@N5oLG % 3% Petd o ik onmEhi E8FPBRSat Sagnal
comuni cation speed included jn the request signal, based on the

i nterferencetPefde REGSEd SHPNae HERRHIETFS entet PevERINBIEUPL AR St ep;
and a request respgnse signal transmtting step of transm. tting,a,request

response sigﬁé?né t&ﬂﬁ%ﬂ;WﬁﬁQﬁ%nHQQﬂWQﬂﬂ?ﬁYﬁ)?gt?p%? coARhRTEARTBH
Commtl oat | oRSBEEh Tor { RE CEEINEHPEL | ho CPRTCaFHRE f EBERD! i &t alton
xecuted’) mEASHAEL P MUAEFbrch § 1R S ot THeY  SeeFUPRg. BEAERotwhen
receiving a re ues& i.gnal , and determ nes 25 mhet?er [ .%% Pgs igle to
por for m the GOMRGRTETELOn FERIGCEEd thy™ nePPGuoSt L EFBRGH OMonSERESBlsi o of
the 82 each pair of stations constituting a communication path
from the transmitting station to the receiving station,
10 included in the request response signal received by the
request fesponse siénal receiving means; and
communication path selecting means for selecting a
communication path on the basis of communication speeds.
on respective communication paths determined by the
15 communication speed determining means.

The above transmitting station program may be
configured so that the communication path determining
step comprises a request signal transmitting step of
transmitting a request signal; a request response

20 signal receiving step of receiving a request response
signal to the request signal transmitted in the request
signal transmitting step; a communication speed
determining step of determining a communication speed
from the transmitting station to the receiving station,

25 based on interstation communication speed information

between each pair of stations constituting a
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FP03-0107-00 neasured interference |level. Then the receiving station puts
the information about propriety of communication based on the result of

this determination into a request response signal and transnits tFR030107-00
request response signal to the transmtting station, whereby the
transmtting station can acquire the information about propriety of

communi cation at the receiving station and use it on the occasion of

determ ning the conmuni cation path. 10 Another receiving station according
to the preseﬁPWﬂ%ﬂ%ﬁ%Q%?qsP%ﬁWé%@?%i%@@s?é%?%ﬁlEBhﬁgi§gﬁ§%°ﬁeéee§besigna
receiving neans for, receiving a request signal transmtted fromthe
transmtti ng F8CRLIR%Dr SERSACEne tBFAYI8Hat +Bn;thet gEediesiicerpEpense
nmeasuring 15 neans for neasuring an interference |evel at the receiving
station whenSER&leque8EeiVgfal Ieceltieng FRARGSEecifmRPOE S eqlégnadi gnal ;
interstation comuni cation speed determ ning peans for deternining an
i nt er st at i on FEGRMTHNGatSTHP is F¥H HTABY i et donreeehvFRYeSEARPOATERd t he
transgitting tation or the relay station as a source of the request

si gnal®, base@TonSERECTATE! f 8r enIBMIRYER T hBRs P RER byPR héhisht BAFdrenté | evel
measuri ng nmeans; and request response signal transmtting neans fo
transnittingcgmmﬁﬁﬁ%ﬂtﬁgkp%ﬁ%%§§5°§iéﬁﬁ %ﬁﬁﬁ%ﬂrﬁ?ﬁﬁ??ﬁé%?&%ﬂs?é?ﬁﬁn
comuni cati o ion determined by the interstation 8

FP03- 0107 Oogc?%%%%ﬁini@g{ 1 S50 G TR Ny SRS d%e’ffﬁjen%‘?%néﬁ%lhi n
- - , g
station or the relqy stghiop, 83.2:304hge 2hatRen et ashd s  the
present invention (or through execution of the
10 transmitting station program), the request response
receiving means (the request response signal receiving
step) receives the request response signal containing
the interstation communication speed information about
the interstation communication speed between each pair
15 of stations constituting the communication path between
the transmitting station and the receiving station.
This permits the transmitting station to determine the
total bcommunication speed between the transmitting
station and the receiving station on the basis of the
20 interstation communication speed between each pair of
stations constituting the communication path between
the transmitting station and the receiving station and
to determine the communication path with the largest
communication speed or the communication path
25 satisfying the required line quality on the basis of

the communication speed.
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A program for the receiving station according to 5 the present invention is
a programapplied to a nobile comunication systemand, for receiving a
packet froma transmitting station through a comunication path WEH3-ahl07-00
internediary of at |east one relay station or through a comrunication path
without an internmediary of 10 a relay station, letting a conputer execute:
a request signal receiving step of receiving a request signal transmtted
fromthe transmtting station or froma relay stations an interference

| evel measuring st éphof abheusutiragsau titingr fsfradricen | el bat cond igegeidvi ng 15
station when a request signal is received in the request signal receiving
step; an intetst aomprisenmihd caciounipatdodetrartin ndagesneping de@ast ni ng
an interstati on comuni cation speed between the receiving station and the
transmitting Rratnien oreghestel ayizmadt at i oraRINBt 5o ce BRanRe r dgwest
signal, based on the interference |evel nmeasured in the interference |evel
measuring st epsansnl bt irguestreRiesinsd Hiafval redadshi teppgnseepsignal
transmtting a request response signal containing the interstation

comun® cat i onrepekding nefosnferoncdeiBiRtnadrEAVERE FRISSOSEEt iSdgnal
communi cation speed determning step, to the 84  FP03-0l07-00 transm tting
station or trﬁpr%m%yr%QQ?SEnsagnalsgﬁﬁééméFt?ﬁebVeﬁﬁésFegwgﬁél?lFWél
receiving station according to the present invention (the receiving station
program as exeedfa@p)t 5lingadifass 1 hd NhR%ESFadricit e aBWRIN kG2 {IRD 1 8P&CH ng
station when receiving a request signal, and determnes the interstation
comuni cat i orfREREY HERGecRCBRE 1 &0 viFRF ST THF andTt hed EREFSAHC g

station or the relay station as a source of the request signal on the
commungéatfbn speed between each a?r ofg sta QOns
10 constituting a communication path, based on an

interference level at each station included in the
request response signal; communication speed
determining means for determining a communication speed
on the communication path from the transmitting station

15 to the receiving station on the basis of the
interstation communication speed determined by the
interstation communication speed determining means; and
communication path selecting means for selecting a
communication path on the basis of communication speeds

20 on ‘respective communication paths determined by the
communication speed determining means.

Thé above transmitting station program may be
configured so that the communication path determining
step comprises a request signal transmitting step of

25 transmitting a request signal; a request response

signal receiving step of receiving a request response
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10 basis of the measured interference |evel. Then the receiving station
puts the information about the interstation conmunication speed into a
request response signal and transmts it to the transmtting statiF@03-0107-00
whereby the transmtting station can acquire 15 the interstation
comuni cation speed information at the receiving station and use it on the:
occasi on of determ ning the comrunication path. A relay station according
to the present invention is a relay station conprising: request signal 20
recei ving neasigharl recehe ngouagsueisinsl gnedndmiisad tiedt e ofe@uest
transmtting station through a comrunication path with an internedi ary of
at |east one sébaglstatinemidrt iy Gugip;a o st oiomp ad s h heat 1 n
intermediary of a relay stations interference |evel 25 neasuring nmeans for
measuring an speedf etermemireirey atephethodéteehiyisyatanon vbens tdeisequest
signal 85 FP03-0107-00 5 10 15 20 25
communication speed between each pair of stations
5 constituting a communication path, based on an
interference level included in the request response
signal; a communication speed determining step of
determining a communication speed on the communication
path from the transmitting station to the receiving
10 station on the basis of the interstation communication
speed determined in the interstation communication
speed determining step; and a communication path
selecting step of selecting a communication path on the
basis of communication speeds on respective
15 communication paths determined in the communication

speed determining step.

In the transmitting station according to the

present invention (or - through execution of the
transmitting - station program), the interstation
20 communication speed determining means (the interstation

communication speed  determining step) 1is able to
determine the interstation communication speed betweén
each pair of stations constituting the communication
path, based on the interference level at each station
25 included in the &request response signal, and .the

communication speed determining means (the
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receiving neans receives a request signal: comrunication propriety

determ ning neans for determ ning whether it is possible to perform

conmmuni cation at a conmuni cati on speed included in the request si @&aB-0107-00
based on the interference | evel neasured by the interference |evel
measuring means: and request response signal transmtting neans for
transmtting a request response signal containing information on propriety
of communi cation determ ned by the comunication propriety determ ning
means, thr ougRoMAENEGRMIPNC atSRAEPat Aetornheingansterti ngsst @&lleh. %o
programfor the relay station according to the present invention is a
program appl | Egtesmangul t ithep neEMMBIdeRRifcat i IEeY st FEEHRED f orthke@l ayi ng
transm ssion of a packet froma transmtting station to a receiving
station, |etttHgnaMéSipiCersieXekent eand rdfueseCsiyhar Béadilginng Rased of
receiving a request Signal transmtted fromthe transmtting station

t hrough a confilnithf i dRtEASHARLR aROTRERLARALARY HTeed Pes¥eehneed el ay
station or through a conmmunjcation path without an intermediary of a relay
station: an i REB&Ff ePEnEEate\RIIS mER8Sr | AL SFBHNBE - meadlfi ngrasiHi ekt @r ence

| evel at the host rel ay staéi on when a request signal is received in the
request si gnaPtRELBRVITR) &P4F; &P cORNSAMEEE: oM Hr SFFFERY CastermiPA Y st ep

of determ ni ng vvhgt her it is Bossi ble to perform 86 FEOS-OlO?-OO,
comuni cat i on~&f¢ c%‘?‘mﬁ?ﬁeca[: BRUBHEEHIPRCI TRRTT n AhetPEQUERIPSST gh%e
based on the interference |ev measured in the interference |evel
neasuri ng steﬁ?mﬂﬁﬂlﬁa?:éaﬁegﬁ%h.‘gsS&%seé““&n&r‘flallr]t “Hshi%aY% ng step of 5

of “communi Cat  on_ eLBF m RB G-t RESCRRhn At | SROBraR | ovy UTErT Hihg

, ath h_the. i i h 1 L ion.. Th I
S P, 30U LRE: CATRUALEAL) OReRAL, Lorthe LAaNel i Syelignadhe 1ol 2
ted - he .| : I |, .t t.at j.on i wher
executed) eagyice LE ALY e sl AL LIC Y, Sl andyspll when

performthe cg ggg?ti oEi@que%qu ’t he trheeqyegonﬁﬁlg_pjtatlhaetilcgrh g?%ﬂ%ﬁ%i s of

the 15 interferénce [evel. Then e rellay station puts n

about propri ek 8inmEATHYNLEANSON IARedi A lie et lade Ll APt et pat i on

into a request response~signal and transmts | e trans tin

station, whergbyekienbsans ikl Rdch al kAR 10ALAMHY [@BR Wi UHSat i on

propriety information at t relay station and usé the comruni cation

proprisgty inforaRkhnBtOAgt e HELAST QRO Hiet eEBERAE gt her £OMBRINI gat iHon
path. The above relay station may be configured to further conprise request

signal transntbihiBgiBBAASKT BEtRD transmitting a request signal to the
receiving station or another relay station only when the comuni cation
Increase of the hop count can bring about a delay

at each relay station and, where there are a plurality

of communication paths satisfying the required line

20 quality, it 1is preferable to select the communication

| path with the smallest hop count. When a predetermined

delay time is given as the required line quality, a hop

cdunt permitted for clearing the given delay time can

be defined as a threshold. The required line quality

25 can be satisfied by determining a communication path

with a hop count smaller than the threshold.
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87 FP03- 0107- 00 propriety determning neans determnes that it is
possi ble to performthe comruni cation; and request response signal
recei ving neans for receiving a request response signal to the rerés8t+0107-00
signal transmtted by 5 the request signal transmitting neans. The above
relay station program may be configured to |let the conputer further
execute: a request signal transmtting step of transmtting a request
signal to the receiving station or another relay station only 10 when the
commruni cati on propriTety déieran ntngnsmeptiegul tstaticdet e(tramswgitthatgit i s
possible to performthe communi cation; and a request response signal
recei vi ng st eptatipeaceirvigrgm magyuéest aceesfionsedignathdo, twieereqtieste si gnal
transmitted in the request signal 15 transmitting step. Wien a path between
certain stati esmsstomnpigrality of communication paths satisfying the
required line quality, the communication path
5 determining means (the communication path determining
step) determines a path with a small total of
transmission powers at the transmitting station and at
the relay station forming the communication path, as a
communication path.
10 Decrease in the total of transmission powers can
suppress increase in interference noise due to relaying
of packet transmission at the relay station, and, where
there are a plurality of communication paths satisfying
the required line quality, it 1is preferable to select
15 the communication path with the small total of
transmission powers.

The above transmitting station (transmitting
station program) may be configured so that, where there
exist a plurality of communication paths satisfying the

20 required line quality, the communication path
determining means (the communication path determining
step) determines a path with a small transmission power
at the transmitting station, as a communication path.

In the case where power 1is supplied to the relay

25 station and to the receiving station, it is preferable

to minimize the transmission power at the transmitting
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conmuni cation path is uncomuni cable, it is inpossible to performthe

comuni cati on using the communi cation path; therefore, only when the

comuni cation propriety 20 determ ning neans (the conmmunication prepB-ety7-00
determ ning step) determnes that it is possible to performthe

communi cation through the relay station, a further request signal is
transmtted to search for a conmunication path toward the receiving

station; when 25 it is determined that it is inpossible to performthe
comuni cat i onsthBeohr ¥MSBHS Si DM EFmd ey I €6esL 64968 a8%el IFRIH{EIAr 00 is

term nated at that point and the request response signal containing the
I nformati on i gdecatkag the uncommuni cable state is transmtted, whereby it
is feasible to prevent transm ssion of ineffectual request
‘ The above transmitting station (transmitting
station program) may Dbe configured so that the
5 communication path determining means (the communication
path determining step) determines a communication path
out of communication paths having a hop count between
the transmitting station and the receiving station of
not more than a predetermined threshold.

10 Increase of the hop count can bring about a delay
at each relay station and it 1is thus preferable to
preliminarily define a hop count of an upper limit in
determining a communication path. When a predetermined
delay time is given as the required line quality, a hop

15 count permitted for clearing the given delay time can
be defined as a threshold. The required line quality
can be satisfied by determining a communication path'
with a hop count smaller than the threshold.

In the above transmitting station (transmitting

20 station ©program), it is preferable to vary the
communication speed, by changing a modulation system or
a spreading system.

A receiving station according to the present
invention 1s a receiving station applied to a mobile

25 communication system and configured to receive a packet

from a transmitting station through a communication
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5 signals and thus achi eve increase of efficiency of the nobile

communi cation systemincluding the relay station. Another relay station
according to the 'present invention nmay be a relay station conpri gppg-0107-00
request 10 signal receiving neans for receiving a request signal
transmtted froma transmtting station or fromanother relay stations
interference | evel neasuring neans for nmeasuring an interference |evel at
the host relay station when the request signal receiving neans 15 receives
a request si gFath vegHesh Sh@RahelianRgMolt iRy RS Iy Ad@nsraddd 1kh a
request signal; request response signal receiving neans for receiving a
request respopgetfirgigh b aBmfuhted tibeMea thecaitHde Hratirtie @led 1oy a
second other relay station, in response to the 20 request signal
transmtted byfthe reguoststedtngl, t tAESHddd RgiPansatiBhersdmdditing
comuni cati on speed determ ning neans for determning an interstation

communi cat i oncepredibatwean gate hstermelmiyhptnéans @6¢ idee draEeiivHG
station or the.second other relay station 25 as a source of the request
response si gnabmmbasedt@Bnarpdtt eniekeaceldeyedt i aohndadchanibhe gmopest
response 89 FP03-0107-00 signal received by the request response signal
recei vi ng neags; anddretireiSdatespopsehsi gaakstydngn at i ngoueesasd flime
transmtting a request response signal containing the interference |evel
measured by 5S5qthtitpierbesedcenrd evelterfaseniceg reands avfl (despadtersd ation
communi cation speed information determ ned by the interstation

comuni cat i ons$perellsdeteceinedg atears, rahdy wheatibdthe ceusestutbsporse
signal is one received fromthe second other relay station, also 10
cont ai ni ng i ntemsuatlcehiconpanhchetorespsbe itnfeoysmettitdmd rmdiatdedh iand he
request response signal, to the transmtting station or the other relay
stati 88 as a therceceivine stgtiésn,sppdakt the receiving station.

A program for the receiving station according to
the present invention is a program applied to a mobilé
communication system and, for receiving a packet from a
transmitting station through a communication path with

15 an intermediary of at 1least one relay station or
through a communication path without an intermediary of
a relay station, letting a computer execute a
communication path determining step of determining a
communication path with a largest communication speed

20 or‘ a communication path satisfying a required line
quality, based on interference levels of respective
signals received at a relay station constituting a
communication path between the transmitting station and
the receiving station, and at the receiving station.

25 For determining a ccmmunication path by multihop

connection or by single hop connection, the receiving
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A programfor the relay station according to the 15 present invention nmay
be a programapplied to a nmultihop nobile comruni cati on system and, for

rel aying transm ssion of a packet froma transmtting station to &pr03-0107~00
receiving station, letting a conputer execute: a request signal receiving
step of receiving a request 20 signal transmtted fromthe transmtting
station or fromanother relay station; an interference |evel neasuring step
of  measuring an interference |level at the host relay station when a request
signal is recsetuedonn ddwordiquestositdral presenti Agvehepona EdcdQHIOSE

signal transmtting step of transmtting a request signal; a request
response si gnaher exeinuirnig-£0 on FPABR0LA L0t Isé e aeheseC et atinigh Bcd eiprest
response signal transmtted fromthe receiving station or froma second

ot her rel ay ssptkdnpri nheespmmse ifcattiloe pelesatsighalng resniddededd t he
request signal transmtting step: an 5 interstation conmunication speed

det erm ni ng siépeofquadtienyn Mmagednonnttérest it t enf epemawi tavedn sfeerhdet ween
the host relay station and the receiving station or the second other relay
stati oA as a seapeetofet heloeglest respionsd sagnakhebasedagn astation
interference | evel 10 included in the request response signal received in
the request réspohaseg sthmalcomgewiibatg ost epathndamd r equesher espratselsg gnal
transmtting step of transmtting a request response signal containing the
" interference Pbatloneaslreddbivn itthecamt echéeeacempdementaisoni f 1B st ep,
and the interstation conmunication speed information determned in the

i nterstation ¢ONMUNLEAELOA -speed determining step, and, where the request
response signal is one received fromthe second other relay station, also
cont ai ni ng i nt er st at#®n LEELEGHAhi §48L4ANs prERW T FR oFRAISH IchcEaddd g n t he
request response signal, to the transmtting station or the other relay
stati 6f as a RBBFeRLoLNVRBLLERUESD SPgSiantialire thee adforerentdianest ation
according to the gresent i nvention (or through execution of the relay 25

station prograR§PSThetiBRaytataPRolRFBastreEY tere BN sBRE9evandt t he

relay station itself when -
y determines the communication path with the largest

communication speed or the communication path

satisfying the required 1line gquality, based on the

15 ihterference levels of the respective signals received

at the relay station forming the communicatioﬁ path and

at the receiving station, whereby it can achieve
implementation of fast communication. |

The above receiving station may be configured to

20 | comprise the communication path determining means

having: request signal receiving means for receiving a

request signal transmitted from the transmitting

station or the relay station; interference level

measuring means for measuring an interference level at

25 the receiving station when the request signal receiving

means receives a request signal; interstation
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91 FP03-0I 07-00 receiving a request signal having been transmtted from
the transmtting station or fromanother relay station, and transmts a
request response signal containing the neasured interference | eveFP08-0be7-00
transmtting station 5 or the relay station as a source of the request
signal. The relay station transmts the request signal and determ nes the
interstation comuni cati on speed between the relay station and the

receiving station or second other relay station as a source of the request

response 10 stghalnibasednonsgdwi i deeetpianag Imyvels i fokudist d mirhing equest
response signal to the request signal. Then the relay station puts the

interstation ganmmui st $ odt Speed dorfmumria ibrabogbekke |béewséati dthe ,
communi cation speed thus determned, into a request response signal 15 and
transmts thereeqieshgr exawism saghakhto tdendntiansimd t gt Svat oan wte t he
relay station as a source of the request signal. This permts the relay
station to trastayt stheionf eramet i ssumd®ubft hhei reeueisat isdgnadymbEssd | on
speed between each pair of stations 20 constituting a comrunication path
bet weef t he toanstket tintg rdetarare adnslrd hemeeserednpysttétel dntdnfdrdence
transmtting station, whereby the . transmtting station is able to determ ne
the total conhemetateasusiaed nestveeencotwuniaashoht ispgesit atdtormimdinde
receiving 25 station on the basis of the interstation communication speed
bet ween each paansofost detemsiandgt @ demewmicetddn SERE3L MEIWEEN the
transmitting station and the receiving station, based
on the interstation communication speed determined by
10 the interstation communication speed determining means
and, where the request signal is one received from the
relay station, also based on interstation communication
speed information between each pair of stations
constituting a communication path from the transmitting
15 station to the relay station, included in the request
signal; and communication path selecting means for
selecting a communication path, based on communication
speeds on respective communication paths determined by
the communication speed determining means.
20 The above receiving station program may be
configured so.that the communication path determining
step comprises a request signal receiving step of
receiving a request signal transmitted from the
transmitting station or the relay station; an

- 25 interference level measuring step of measuring an

interference level at the receiving station when a
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t he communi cation path with the | argest comunicati on speed or the

communi cation path satisfying the required Iine quality on the basis of the
comuni cati on speed. Another relay station according to the presemP03-0107-00"
invention is a relay station conprising: request signal receiving nmeans for
receiving a request signal transmtted froma transmtting station or from
another relay station; interference |evel neasuring nmeans for neasuring an
interference | evel at the host relay 10 station when the request signal
recei vi ng neamsquecei veignalequest rdaqgiated i nirer stiad i oreguamuni saghodh speed
determ ning neans for determ ning an interstation conmunication speed

bet ween t he hestelieliay ssatbon and ifheetsaashoht i ogmataicanion téeeodher
relay station as 15 a source of the request signal, based on the
interference Herelrmimdsuyr edsbgpt heof nt elefterarice devebnneadt ¢ ngt aeboms ;
request signal transmtting nmeans for transmtting a request signal;

request resporsemsingralt ilcacesveen) bearweehorthreeceevehygiagr expagsitory espaonse
signal 20 transmitted froma receiving station or froma second other relay
statio®, in rébponseansmiheingquesatisimnalr t thesnrelay Htathen egeess

signal transmtting nmeans; and request response signal transmtting neans
for transmtteagraer efuedte mespEsde ssionedl, dmaed MmgthdelBeiferescati on
comuni cation speed information determ ned by the interstation
conmmuni cat i onlepeéd neeespmedi ngno3the FPoBto1bFredcarahevehndné I wrEN @t i on
communi cation speed information included in the request response signal
recei ved by t BEePequest rewpvnieasignal sread vi dgtasaasingo tsitep of
transmitting station or the other relay station as a 5 source of the
request si gnaPetArpisdnam fér t FOMeINdradtian on SR di MEEWEShe pElent
invention is a programapplied to a nmulti hop nobile comunication system
and, £8r rel afFagstiaidngs it BN aapdckdre fFRRPAViPAnSFHAtioRy RN to

on the interstation communication speed determined in
the interstation communication speed determining step
and, where the request signal is one received from the
relay station, also based on interstation communication

15>‘ speed information between each pair of stations
constituting a communication path from the transmitting
station to the relay station, included in the request
signal; and a communication path selecting step of
selecting a communication path, based on communication

20 speeds on respective communication paths determined in
the cdmmunicationvspeed determining step.

In the cése of the receiving station according to
the present invention (or through execution of the
receiving station program), the receiving station

25 measures the interference level at the receiving

station itself when receiving a request signal having

74



10 a receiving station, letting a conputer execute: a request signal
receiving step of receiving a request signal transmtted fromthe
transmtting station or fromanother relay station; an interferencR03=&]7-00
measuring step of neasuring an interference |evel at 15 the host relay
station when a request signal is received in the request signal receiving
step; an interstation comruni cation speed determ ning step of determ ning
an interstation conmuni cati on speed between the host relay station and the
transmttingbsteat i nansm20tete fotomerthel ayapsattoings stadoinrcecnf tiiee
request signal, based on the interference |evel neasured in the

i nterference dedwat nedariany st emd a degeestinsisgnalther angmteristgtsodp of
transmtting a request signal: a request response signal receiving step of
recei ving a Z®mmeuestt¥espsepnsedsitptalearn ahkei treee iviiog t fiea t beri @ngg
station or froma second other relay station, in 94 FP03-0107-00 response
to the requesthesi mansmidhsmia t edataonhec¥ edlesst refgival St2bhoRi 133 n@ st eps
and a request response signal transmtting step of transmitting a request
resporfse si gresiursont aifni wdet hoeauesitst aiPBAls edmithe cdd ok spded the
information determned in the interstation comunication speed determ ning
step, and i nmeastmedniceminreats ohevpied Thf BRAREREAR1IVABPUGER LR he
request response signal received in the request response signal receiving
step, to the theareadeeshgsionatatessiyinohdieniver (tle® ayeqrgttos 8824 source
of the request signal. The relay station according to the present .invention
(the rel ay sttRGeViDgP BEPhs FELEAYLEI ) R gFeeSY h%lgﬂﬁirf:@?‘éﬁd@lln&/el at
the relay station 15 itself when receivin% a request signal , havi been
transmtted fifvm imeeishASAPRt CRFMENACASH OOr ?R%ffah%fﬂg?aFéPﬁy %S on,
and determnes the interstation conmyni cati on spe gﬁbetween thﬁ rel.a
statidh and1ﬂﬂ?t+%ﬁ%ﬁ?F?Fh@nsFaﬂﬁBﬁlBFtﬁﬁg|§ﬂ%%ga QYo a825 s &dr'de 20 of
t he request signal on the _basis of the neasured jnterference |evel . Then
the relay st é’cfgoﬁti‘)ﬁ%gn? hEOFREBRsCRE &?Wd?aq’? oﬂagﬁbegag?"ﬁ?%}r &S on
about the interstatjon, co nication speed thus .determned, into.a.request
response sigﬁﬁaQﬁﬂfﬁFﬁm%ggggtFPnt6”Fiethe receiving 'sfaCion” O This™

permits the receiving station to determine the total
communication speed between the transmitting station
15 and the receiving station on the basis of the
interstation communication speed between each pair of
stations constituting the communication path between
the transmitting station and the receiving station and
to determine the communication path with the largest
20 communication speed or the communication path
satisfying the required line quality on the basis of
the communication speed. The receiving station then
transmits the information about the determined
communication path to the transmitting station, whereby
25 the transmitting station can transmit a packet to the

receiving station in accordance with the determined
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25 transmtting station. This permts the relay station to transmt the
i nformati on about the interstation 95 FPO3- 0l 07-00 conmuni cati on speed
bet ween each pair of stations constituting a comrunication path HERGWeehl3hel0
transmtting station and the receiving station, to the transmtting
station, whereby the transmtting station 5 is able to determ ne the total
conmruni cati on speed between the transmtting station and the receiving
station on the basis of the interstation comrunication speed between each
pai r of staticowsnaniccdtol atetgrtti ne the comuni cation path with the | argest
comuni cation 10 speed or the communication path satisfying the required
line quality on th&hemsilsowd tdeeivimynistation speedoe Anohfidguretlayost ati on
according to the present invention is a relay station conprising: request
si gnal recei vdanpmesns tihe reommunigadaicequesttisi ghatedBiningsninetad from a
transmtting station or fromanother relay station; interference |evel
measuri ng medresrifroy: neecuesngsagnaht eetedoniog Immasis afox heehesvingl ay
station when the request signal receiving nmeans receives a request signal;
i ntersi ati on myoaet casigna20 Spmatsmiict ki nfmgmnednse f ot rdasadwtdingg an
interstation communi cati on speed between the host relay station and the
transmtting stadtion ovrt hehet heeleyl aystatidon atnhesoareacef teFerdequest
signal, based on the interference |evel nmeasured by the interference |evel
25 measuri ng e inhdneagsiefor singasuringn At tinker FREPRCE oleVRANSFH tti ng
a request signal containing the 96

the receiving station when the request signal receiving

means receives a request signal; interstation
10 communication speed determining means for determining
-an interstation communication speed between each pair
of stations constituting a communication path, based on
the interference level measured by the interference
level measuring means and, where the request signal is
15 one transmitted from the relay station, also based on
an interference level included in the request signal;
communication speed determining means for determining a
communication speed between the transmitting station
and the receiving station on the basis of the
20 interstation communication speed determined by the
interstation communication speed determining means; and
communication path selecting means for selecting a
communication path, based on communication speeds on
respective communication paths determined Dby the
25 communication speed determining means.

The above receiving station program may be
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FP03-0107-00 i nterstati on conmmuni cati on speed information determ ned by the
interstation comuni cati on speed determ ning neans, and, where the request
signal is one received fromthe other relay station, also contai EE0107-00
interstation comuni cation speed information included in the request
signal. A programfor the relay station according to the present invention
is a programapplied to a nmultihop nobile comruni cati on system and, for
relaying 10 transm ssion of a packet froma transmtting station to a
recei vi ng st atdroiigumdd i ag ahadnpther cexgomticatd onecpetht degramindéngi vi ng
step of receiving a request signal transmtted fromthe transmtting
station or frammnatdrgrirsday ast atdquestan siignerlf ereced viiege! st®prea@guri ng
step of neasuring an interference |evel at the host relay station when a
request signatedssivigupi vad ineduestr eqabghasi gialansadditechg Sremp; &me
interstation communi cation speed determ ning step of determ ning an

i nt erstati on ttwmamitEiion sgedd dret ween 20hehe robkayrelshatsiani onaand t he
transmtting station or the other relay station as a source of the request
signal3 basedmretfmremter feenke heyslr ipasupsbepi nofhemeasyrfiagen@d | evel
nmeasuring step; and a request signal transmitting step of transnitting a
request signainxs-fomndai Agvde Bt eEbeat rope tvhntini At ben spdwdn 2
information determined in the interstation 97 FP03-0107-00 conmuni_cati on
speed det er MAAIHESE epSEIREL whi? e ¥ReeiEqdesinsi §Ral FSIYRELr e@digPEd from
the other relay station, also containing interstation conmuni cation speed
i nf or mat i on iIYRIKUIEENG n IHRP ir eiesindiggdiation communication  speed

determining step of determining an interstation
10 communication speed between each pair of stations
constituting a communication path, based on the
i interference level measured in the interference level
measuring step and based on an interference level
included in the request signal; a communication speed
15 determining step of determining a communication speed
between the transmitting station and the receiving
| station on the basis of the interstation communication
speed determined in the interstation communication
speed determining step; and a communication path
20 selecting step of selecting a communication path, based
on communication speeds on respective communication
paths determined in the communication speed determining
step.
In the receiving station according to the present
25 invention (or through execution of the receiving

station program), the interstation communication speed
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5 The relay station according to the present invention (the relay station
program as executed) neasures the interference level at the relay station
itself when receiving a request signal having been transmitted friof@3Hel07-00
transmtting station or from 10 another relay station, and determ nes the
interstation communi cati on speed between the relay station and the
transmtting station or the other relay station as a source of the request
signal on the basis of the neasured interference |evel. Then the rel ay
station 15 puietdheirnintemdats ontcenmmbeécatabhospeenmianficatdonospgiesut t he
interstation comuni cati on speed thus determ ned, into a request signal and
transmts thelatwspmeistisd gedp) ois habiectovdagesnaneotheThing ey@it@ition he
relay station to transmt the infornmation about the 20 interstation

communi cat i orcspeed detiwen speddpabetoéent aeaohs peast | ot i BFagions
comuni cation path between the transmtting station and the receiving
station, to tdmsEcmiting saat icmmugierabion hepptbei vikiged at PBn ieble to
determ ne the total communication speed between 25 the transmitting station
and the receiMiterStmion devdle lBasi sach taeatherr sing¢lededonuni i on
speed 98 FP03-0107-00 between each pair of stations and to deternne the
comuni cat i orreatdswi signak, | andethecoamunnéaetdans geegdodetiggmining
comuni cation path satisfying the required line quality on the basis of the
communi cat i orma&eed. (theencommya iicaddion ngPeedt i St eFBRRHNEs $HP) nfldt mat i on
about the determ ned comunication path to the transmtting station,

wher eby t he takkssntot idef esmsineont kan COraNaAa t4 0acker e oPERYeRBC&RA ng
station in accordance with the determ ned comuni cation_path. 1Q1In

addi tion to theanyoiet b BEasderuitat FBR HRASIE NG hétgFé%nt &Rt i on
further provides the nobil e comunication system wherej tEe recei_vi,ng
stati b and r@tafhst at PeRr EbAPFPRe: CHEHIET @i%a|sp|egge?9? YERBarr® For
receiving a request signal 15 transmtted fromth tra% mtting .st.ation
through a corRdm¥ ca?fons'léé?ﬁoﬁﬁthtz‘l’fsi nCELFERIART of at ?Heeasﬁe%fev%%q ay

station or through a ¢o njcation path wthout an intetnediary of rela
stati on: inte??%?éﬂ%elﬁgué?iﬁeﬁ§hr?%5eﬁ%h%§ %ﬁf ﬁ@gyﬂypﬁﬁagﬁopnﬁ§¥¥grencey

level at based on the communication speeds on the respective
communication paths determined in this way.

15 The above receiving station (receiving station
program) may be configured so that, where there exist a
plurality of communication paths satisfying the
required line qdality, the communication path
determining means (the communication path determining

20 step) determines a path with a smallest hop count
between the transmitting station and the receiving
station, as a communication path.

Increase of the hop count can bring about a delay
at each relay station and, where there are a plurality

25 of communication paths satisfying the required line

quality, it is preferable to select the communication
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20 the host station when the request signal receiving neans receives a
request signal; and comruni cation propriety determ ning neans for
menori zing either of a receiving-station target value and a relayi%QQﬁQQﬂ?‘oo
target value for control of transm ssion power 25 independently set at the
receiving station and at the relay station; wherein the conmmunication
propriety 99 FPO3- 0107-00 determ ni ng neans of the receiving station
determ nes whether it is possible to perform conmunication requested by a
request si gn@athbasiah drhe hemahiest ehepceotatel WeaBupeBrBfetgemined
interference | evel 5 neasuring neans and based on_the receivVving-station
target val uededmy ttHeecdmmaicen iah Phopreeniradt biRPnAHgLAENns20hPhe
relay station determ nes whether it is possible to perform conmunication
request ed by coungquestmitgedl fosasEeaonnhetle Ohvenf ke Febel CaRd t he
rel ay-station target value; and wherein the comunication, path determ ning
means det er mbeesdef toeduasca | Bt pakeldn t ABehIEaH IgIeDr bPRF eBME8L 15 t he
conmuni cati ons determ ned by the respective comunication propri et

det er A ni ng @@ansbe 15 atHes firdnbyorf el A K dé8s FHEHRHFE &l rri’?ﬁ%ihcati on
system wherein the interstati on conmuni cation sgeed deigrnining means
menorizes a MEdEl i MPBteAYHh $Rabber Vel Bhe BhFRFA9iStation target val ue
for control of transm ssion power 20, independently set at, the reggiving
station and at the Thél apbevat i BACARYLIAGT eF 1A QR t HEF §TREF N %L SERTLOD
conmuni cati on speed, based on thg,interference IevEIs a% t he respgctive
stations condtiqdiaThg HHe RnFemfLAtFed $at hhafne"PELEI TG§Ss£APon & ar get

val ue, 25 and the relay-station target val ue. IQ t hese nnpgle conqypication
syst ens, t he Biase Y idey of communication paths satisiying e

10 required line quality, the communication path
determining means (the communication path determining
step) determines a path with a small total of
transmission powers at the transmitting station and at
the relay station constituting the communication path,

15 as a communication path.

Decrease in the total of transmission powers can
suppress increase in interference noise due to relaying
of packet transmission at the relay station, and, where
there are a plurality of communication paths satisfying

20 the required line quality, it_is preferable to select
the communication path with the small total of
transmission powers.

The above receiving station (receiving station
program) may be configured so that, where there exist a

25 plurality of communication paths satisfying the

required line gquality, the communication path
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FP03-0107-00 station target value is set to the m ni rum necessary val ue and
the relay-station target value to one different therefrom whereby it is
feasible to suppress the decrease of systemcapacity while | oweri PRO3H@l®7-00
error rate of the entire system In addition to the aforenentioned
transmtting stations, the present invention further provides the
transmtting station wherein the conmunication path determ ning neans
menori zes a receiving-station target 10 value and a relay-station target
val ue for cordgtdrfnifi@naeiassi ontlpowepmnndépendent | yatset datt etdrd ndeei vi ng
station and at the relay station, and determ nes the conmunication path
wi th the | ar gasdp cof@wimatésonaspeed withhe smeilintcanisonspabh pawiesf yi ng
the required line 15 quality, based on the interference |evels of the
respective sigmatise riecehsetitaing hetaelay, séat aooonnnsticebtiongpelhé .
comuni cation path and at the receiving station, the receiving-station
target val ue, and tle tied ayastawhemet pogetr via usupPDiédr thether e lde
invention provides the transnmtting station wherein the interstation
comun$ cat i onstspesch dehdr tbnithg meEarest vigywrs vasien s etei sngrstfadadi ¢ ar get
value and a relay-station target value for control of transm ssion power 25
i ndependent | ytsehinimihe toeeitviamgmsitsstiioon poweEatat heheeltapnsmdttitdmyg and
determnes the interstation 101 FP03- 0107- 00
station which is normally comprised of a cell phone or
the like.
The above receiving station (receiving station
10 program) may be configured so that the communication
path determining means (the communication path
determining step) determines a communication path out
of communication paths having a hop count of not more
than a predetermined threshold.
15 Increase of the hop count can bring about a delay
at each relay station and it is thus preferable to
preliminarily define a hop count of an upper limit in
determining a communication path. When a predetermined
delay time is given as the required line quality, a hop
20 count permitted for clearing the given delay time can
be defined as a threshold. The required line quality:
can be satisfied by determining a communication path
with a hop count smaller than the threshold.
In the above receiving station (receiving station
25 program, it is preferable to vary the communication

speed, by changing a modulation system or a spreading
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comuni cation speed, based on the interference level at the recei vi ng
station or the relay station as a source of the request response signal,
the receiving-station target value, and the relay-station target M032e01®G7-00
According to these transmtting stations, it is feasible to suppress the
decrease of system capacity while lowering the error rate of the entire
system In addition to the aforenentioned receiving stations, the present
invention further provides the 10 receiving station wherein the
conmuni cat i oyt ety determ ning means nenorizes a receiving-station
target value for control of transm ssion power set independently of the
relay station, andpetrec@irdngvhettherion iaxoeaskiny e tioo péwf opretskat
comuni cation at 15 the comruni cation speed included in the request signal,
based on the imtearfieirendie |evelecaidine seaelvhngsdngd:tioninqr gekequalsite.
Furthernore, in addition to the aforenentioned relay stations, the present
i nvention pradigesl thec@Dvinyamesinat | Dor weereiirwihle xonaguesat isagnarlopri ety
determ ni ng neans nenori zes a relay-station target value for control of
transm ssi on tpamemiseied ndependeant | yrofishhetiegei skagishat tbmwough a
perform ng packet transm ssion, and determ nes whether it is 25 possible to
perform t he commmuriicztion ghatihewtioinmami tateomedpees pAcktidégaist e
request signal, 102 FP03-0107-00 based on the interference | evel and the
rel ay-statiorrdlaygestanion. or through a communication path without
an intermediary of a relay station; interference level
measuring means for measuring an interference level at
10 the receiving station when the request signal receiving
means receives a request signal; communication
propriety determining means for determining whether it
is possible to perform communication at a communication
speed included in the request signal, based on the
15 interference level measured by the interference level
measuring means; and request response signal
transmitting means for transmitting a request response
signal containing information on propriety of
communication determined by the communication propriety
20 determining means, through the communication path to
the transmitting station.
A program for the receiving station according to
the present invention is a program applied to a mobile
communication system and, for receiving a packet from a
25 transmitting station through a communication path with

an intermediary of at least one relay station or
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The present invention also provides the relay station wherein the
interstation comuni cation speed 5 determ ni ng neans nenori zes a

rel ay-station target value for control of transmission power set FP03-0107-00
i ndependently of the receiving station for perform ng packet transm ssion,
and determ nes the interstation conmunicati on speed, based on the
interference level 10 and the relay-station target value. According to each
of these stations, it is feasible to suppress the decrease of system

capaci ty whi |t ¥oygh | dgceneurt Fakipat pabg vh&henti pa dydeamedimratidifion to
t he af orenmenti oned comuni cation 15 path determ ni ng nmet hods, the present

i nvention furd heelpyofrassonhe leding catCURPPEER GEEEHAENI Ag HRSURAE
wherein the communj cation path determning step is to determne the

comuni cat i orS B winseeiivd Ncar §68P cOFMASCEENIcW spece@iceshe signal
comuni cation path 20 satisfying the required |ine quality, based on the

i nterference Feansmibied heferé%pg@lei verangharsipgcervetiian tHerewdhy astation
and at_the receiving station, and based on a receiving-station target val ue
and a ?el ayst@Womieagben vedtk VoEhcant BLeshmediagymodsiadn lsakdr os

i ndependently set at the receiving station and at the rel a¥Hstati on. 103

FP03- 0107- 00 7REdY dPRETLLBNt Kk ERRANER cdt i T afet @ nPAFRg Wt it is
feasi bl e to suppress the decrease of system cagaci ty while |lowering the
error rate of2} hdn&REmedidrst eRE 5 | F4@Y t FEACEBDY hePaf dEPEHS TGS

comuni cati o ath determnin rograns, the present invention further
provi des t henlc%ﬁ%ﬁrfp%%?‘i”ﬁwg)agﬁgaeggrWﬁ?HélBPOGPaﬁP\W&f&rﬁr’t"ﬁe leve

comuni cat i ogae at detg%%iﬂ-,r\]fi}&%, S%%g‘ﬁléz&t owggﬁergi ne t&gﬁfo%ﬁuﬁr}gﬁt iiosn pat h
with the |ar t o ' o] o] e RLormu [
sati SJecZi ng the required, ling quali tgﬁggas on.the interference |evels of

d
the reSpecti VeesTyhats t2cefled 489 regégngllat F5rand % hEHecé& ving

station, and based OO & LECSLYLNg:8 25500, E2RIRL YRS 34t riliBing
whether it 1is possible to perform communication at a
communication speed included in the request signal,
based on the interference level measured in the
15 interference level. measuring step; and a request .
response signal transmitting step of transmitting a
request response signal containing information on
propriety of vcommunication determined in the
communication propriety determining step, through the
20 communication path to the transmitting station.

The receiving stétion according to the present
invention (the receiving station program as executed)
measures the interference level at the receiving
station when receiving a request signal, and determines

25 whether it 1s possible to perform the communication

requested by the requést signal, on the basis of the
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15 station target value for control of transm ssion power independently set
at the receiving station and at the relay station. The invention al so

provi des a communi cati on path control program applied to a nulti hbp0ao®ide-00
20 conmuni cati on system and, for relaying transm ssion of a packet froma
transmtting station to a receiving station, letting a conputer execute: ‘a
request signal receiving step of receiving a request signal transmtted
fromthe transmtting station through a 25 conmuni cation path with an

i nt er medi ary msfastredasinbacfeskayest deived .or t Hilgyh &heommesiedaringn path
w t hout 104 FP03-0107-00 an internediary of a relay station; an

i nterference dt@atdiomeapukisng Wiep drfegpmstipng @Pduft erpepphtetievdf at a
host station when a request signal is received in the request signal
recei vi ng st epmeursigratitredesoed 5opr bhei se§udist efmthilsg dsteymemn m ni ng
whether it is possible to performcommunication at a communi cation speed

i ncl uded in tHET equesteaigntl , rpaBeEsSen BhENPAt ePREr eftd@nsdVidlS med$ur ed
.in the interference | evel measuring step and based on a relay-station
targetd 10 valiRIysRt copEPONSEf $iaR3H 41 oRhBovieranetl t hiRpe®FaFliop of t he
receiving station; and a request response signal transmtting step of
transm tting WhexaRiest thespbnaasgiighdndcomt@hicny i ARBr nBEABALEN Fioriety
of comuni catjon determned in the 15 comuni_cation propriety determ ning
step, throughiRFRaiRmi GRAWn PECRTE6tYheCfr .S ERI AT $PRE i dh. The
invention also provides the comuni ¢cati on path control program wherein an

i nt er st ati on XSHRIHi Gt | DrP SheRd ﬂ%gerﬁ?ﬁinbtstSB i $h€o PECESHNe 20
interstation communj cation speed, based, on the interference |evel and the
rel ay- st ati orffR RGN IRG UERT oF OEBRR+6R TPt PARENI ssi on power set

Indegﬁ?dently of t%%3£c§¥VIQ c%&%&hgn'station according to the

present invention is a receiving station comprising:
request signal receiving means for receiving a request
signal transmitted from the transmitting station or
from the relay station; interference level measuring
15 means for measuring an inﬁerference level at the
receiving station when the request signal receiving
means receives a request signal; interstation
communication speed determining means for determining
an interstation communication speed between the
20 receiving station and the transmitting station or the
relay station as a source of the request signal, based
on the interference level measured by the interference
level measuring means; and request response signal
transmitting means for transmitting a request response
25 signal containing the interstation communication speed

information determined by the interstation
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When these prograns are executed by the conputer, 25 as in the case of the
comuni cation path determ ning nethods, it is feasible to suppress the
decrease of 105 FP03-0107-00 system capacity while | owering t he&Rt3dt107-00
rate of the entire system The above object and other features and

advant ages of the present invention will beconme 5 apparent to those skilled
in the art by reading the follow ng detail ed description with reference to

t he acconpanying drawi ngs. Brief Description of the Drawings Fig. 1 is an

i | | ustrati oncomowimigat iconf i gepesd on determintwdi | eMedRfuni ciPi on t&Est em
according to an enbodinment. Fig. 2 is an illustration showi ng a

confi gurati oftrefnsmindling sbahlencati dheysebayasteitdiong 8 ansource

of the request signal.
A program for the receiving station according to
5 the present invention is a program applied to a mobile
communication system and, for receiving a packet from a
transmitting station through a communication path with
an intermediary of at least one relay station or
through a communication path without an intermediary of
10 a relay station, letting a computer execute: a request
signal receiving step of receiving a request signal
transmitted from the transmitting station or from a
relay station; an interference level measuring step of
measuring an interference level at the receiving
15 station when a request signal is received in the
request signal receiving step; an interstation
communication speed determining step of determining.an
interstation communication speed between the receiving
station and the transmitting station 6r the relay
20 station as a source of the request signal, based on the
interference level measured in the interference level
measuring step; and - a request response signal
transmitting step of transmitting a request response
signal containing the interstation communication speed
25 information determined in the interstation

communication speed determining step, to the
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enbodinent. 15 Fig. 3 is an illustration showi ng a configuration of a

nobi |l e station according to an enbodinment. Fig. 4 is an illustratio

showi ng a configuration of a relay station according to an enbodiﬁ%ﬁ%foﬁﬁéToo
5is an illustration show ng a configuration 20 of a base station according
to an enbodinent. Fig. 6 is an illustration show ng an exanple of radio

| ink design in a nobile comuni cation system according to an enbodi nent.

Fig. 7Ais an illustration to illustrate 25 conmuni cati on speeds in single

hop connect i drkamsmt t7 NG sSEALEPRUSE aER®nTe 2y IFS L @BnAuRHToN

speeds 106 FP03-01 07-00 5 10 15_20
of the request signal.

The receiving station according to the present

invention (the receiving station program as executed)

5 measures the interference level at the «receiving

station when receiving a request signal, and determines

the interstation communication speed between the

receiving station and the transmitting station or the

relay station as a source of the request signal on the

10 basis of the measured interference level. Then the

receiving station puts the information about the

interstation communication speed into a request

response signal and transmits it to the transmitting

station, whereby the transmitting station can acquire

15 the interstation communication speed information at the

receiving station and use it on the occasion of
determining the communication path.

A relay station according to the present

invention is a relay station comprising: request signal

20 receiving means for receiving a request signal

transmitted from a transmitting station through a

communication path with an intermediary of at least one

relay station or through a communication path without

an intermediary of a relay station; interference level

25 measuring means for measuring an interference level at

the host relay station when the request signal

85



25 in nmultihop connection.

Fig. 8 is a flowhart showi ng the operation of a

communi cation path determ ning nethod according to an enbodinent._ Fig. .9 .1s
a flowhart showi ng the operation of a comrunication path deterMEEQ%§01O7'OO
nmet hod according to an enbodinment. Fig. 10Ais an illustration to
illustrate a relaying systemby nultihop connection. Fig. OB is an

illustration to illustrate another

Fig. 11 is a flowchart showi ng the operation of a conmunication path
det er mi ni ng mweckdd iagcor dmRgNBo ant e@dEWCFent .2 Fi gregpest g fF’bﬁBﬂih
showi ng the operation of a conmunication path determ ni n(gmﬁrret hod Eccordi ng

to an enbodi wemmurRicgtie® i s BROPFRGSYr at i hEFHBW G a ¢

3%5ur at

nobil e station according to an enbodinent, Fig. 14 is an iIIustrgtion

showi ng a cosfEtgumEming of whetd8eZy sthti ob® acRAFR}% 0 &P enb8d

fef .

relayi ng system by mul ti hop connecti on.

8h of a

Fi g.

15 is an illustration showing a configuration of a pase f&gél on agggrdi ng

to an enbodi EemMunigAtigrpost 03 ogoppunlication speed 1nc

5

10

15

20

25

d in

request signal, Dbased on the interference level
measured by the interference level measuring means; and
request response signal transmitting means for
transmitting a request response signal containing
information on propriety of communication determined by
the communication propriety determining means, through
the communication path to the transmitting station.

A program for the relay station according to the
present invention is a program applied to a multihop
mobile communication system and, for relaying
transmission of a packet from a transmitting station to
a receiving station, letting a computer execute: a
request signal receiving step of receiving a request
signal transmitted from the transmitting station
through a communication path with an intermediary of at
least one relay station or through a communication path
without an intermediary of a relay station; an
interference level measuring step of measuring an
interference level at the host relay station when a
request signal 1is received in the request signal
receiving step; a communication propriety determining

step of determining whether it is possible to perform
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Fig. 16 is a flowchart showi ng the operation of a conmunication path

determ ning nethod according to an enbodiment. Fig. 17Ais an illustration
showing a 5 configuration of a conputer programfor the transnittﬁ?&?'0107“00
station according to an enbodinment. Fig. 17Bis an illustration showing a
configuration of a conputer programfor the relay station according to an
enbodi nent. Fig. 17Cis an illustration showing a 10 configuration of a
computer program for the receiving station according to an enbodinment. Fig.
18A is an il lamsmuatiicat ishowk hgaacesmtindgaitiosn sFeehot hetuesdpdfetsr ogr am
for the transmtting station according to an embodinment. Fig. 15 18Bis an

i |l ustration remwesty astonalgur EsEE of c—nother cHMpREERTPROYr akeVEL t he

relay station according to an enbodiment. Fig. 18Cis an illustration
showi ng a comfsaawzed oh othanénker fesmpeter rlgrap? $BFiRAeSEERSI ATy
station according to 20 an enbodinent. Fig. 19 is an illustrati on show ng

anot her exanp e bkqueptcei Ve IRPBIAL i & r ahFaRERL tABAE f oF®BRr r Pitng out
the Invention The preferred enbodi ments of the nobile 25 communi.cation
syst er® accor diFRnawt e Dr e8ent eANESHt | FEIRINSDe LSRRI beFPEHININT det ai |

with reference to the 108 FP03-0107-00 :
information on propriety of communication determined in

the communication propriety determining step, through
the communication path to the transmitting station.
The relay station according to the present
10 invention (the relay station program as executed)
measures the interference level at the relay station
itself when receiving a request signal, and determines
whether it is possible to perform the communication
requested by the request signal, on the basis of the
15 interference level. Then the relay station puts the
information about propriety of communication based on
the result of this determination into a request
response signal and transmits it to the transmitting
station, whereby the transmitting station can acquire
20 the communication propriety information at the relay
station and use the‘communication propriety information
on the occasion of determining the communication path.
The above relay station may be configured to
further comprise request signal tfansmitting means for
25 transmitting a request signal to the receiving station

or another relay station only when the communication
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drawings. It is noted that the same reference synbols will denote the sane
el enents throughout the description of the draw ngs, w thout redundant
description thereof. 5 (First Enbodinent) [Qutline of Entire Mbi F&03-0107-00
Communi cation System Fig. 1 is an illustration showi ng the configuration
of nobil e conmmunication system 1 according to the present enbodi nent . As
shown in Fig . 10 1, nobile comunication system 1l of the first enbodi nent
i's conprised of nobile station 10, at |east one relay station 30, and base
station 20. Theodeietypt tenehBisingw Meabs gidgdringfe d9¥mpti®n idat the
“transmtting station" is nobile station |0 such as 15 a cell phone owned
by a user andreheiblecet®i rgesfarmonthes ¢rERURIGRTHAN20 Aht K@U
connected to another base station 20 through a core network, but it is
noted that theespansei sibnglstracediiogn Meansade siraqeolyizw andregeest
receiving station nobile station 10 20 or that the transnitthg station can
be one of rel&§ysBeasEorslBRL REPayhe arpanest isignalkr fraasmitéesgy by
termnal) having a function of relaying a packet fromnobile station 10 to
base sPation theoregerayi A§gnapatkansPEEHLBAs @eRE-i on 20 to nobile station
10. 25 Since this relay station_30 consunes power for packet relaying, it
i s considered to beThetabavparetapasratdrni@rognapRayide P EEEi Ve fg
supply of power froma solar cell aor a power generator, or through a wre,
in addition tBCt &k fdle cHOPPHERT PORENET HXIHERonFeFSRIT BIRR Y
Concei vabl e exanpl es of relay station 30 include those \
transmitting step of transmitting a request signal to
the receiving station or another relay station only
10 when the communication propriety determining step
results in determining that it is possible to perform
the communication; and a request response signal
receiving step of receiving a request response signal
to the request signal transmitted in the request signal
15 transmitting step.
When a path between certain stations forming a
communication path is uncommunicable, it is impossible
to perform the communication using the communication
path; therefore, only when the communication propriety
20 determining means (the communication propriety
determining step) determines that it is possible to
perform the communication through the relay station, a
further request signal is transmitted to search for a
communication path toward the receiving station; when
25 it is determined that it is impossible to perform the

communication, the transmission of the request signal
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5 installed by a tel econmunications carrier for the purpose of reduction of
cost in place of base stations 20 to cover areas, those receiving supply of
electricity with novenent |ike autonobiles and trains, those fixeldPaAd0107-00
receiving supply of power like vending 10 machi nes, and so on. Nanely,
relay station 30 corresponds to equi pnent having the function of nobile
station 10 and the relaying function, and to rel aying apparatus installed
on such vehicles as autonobiles, trains, and the |Iike and on vendi ng
machi nes. 15 iscitdentakltyed iat t hbapr eseint spstembmseegtiasitornrXporezs
secure a connection with nmobile station 10 directly or via at |east one
rel ay stationsB$naFor comitsimdagpn, tkach indearmstdtaron 20ddpdatiey arthe et ai ns
at every predetermned interval of time, not only 20 affiliation
i nformati on ofncotmieicshlieonstidteaphdl ecpinsmieeedcomueredyi ot big al so
affiliation information of relay station 30 capable of direct communication
and affiliatibeasibbenbei pneventobreasyigsion of iincffastaaf xRguRtt
communi cation but capabl e of communication 25 via relay station 30. This
enabl e8 base sigmiébs 20dt shust @ichiawe afnerease onfi afdiedensy off aahe nobil e
110
mobile communication system including the relay
station.
Another relay station according to the 'present
invention may be a relay station comprising: request
10 signal receiving means for receiving a request signal
transmitted from a transmitting station or from another
relay station; interference level measuring means for
measuring an interference level at the host relay
station when the request signal receiving means
15 receives a request signal; request signal transmitting
means for transmitting a <request signal; request
response signal receiving means for receiving a request
response signal transmitted from a receiving station or
from a second other relay station, in response to the
20 request signal transmitted by the request signal
transmitting means; interstation communication speed
determining means for determining an interstation
communication speed between the host relay station and
the receiving station or the second other relay station

25 as a source of the request response signal, based on an

interference level included in the request response
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FP03-0107-00 stations 10 capable of direct and indirect comrunication,

wher eby connection is secured between base station 20 and all the nobile
stations 10 capabl e of indirect and direct comunication. 5 Each Ef03rdhiQ7%00
station 10 and relay station 30 spreads and transmts a request signal with
information of its own ID at every predeterm ned interval of tinme, in order
to secure a connection path to base station 20. Every station receiving a
request signal transmts 10 a request response signal to the request

signal . The r<dquesdt respetsedsi goal ¢dwet ai nequeshy irefspanad onstengl,
containing information such as an ID of the source station, an ID of nobile
station 10 haddeg timansniméanst he endgi nadequsftest segpansean gsgnal
interference | evel at the source station, a hop count and a conmuni cati on
speed t o base rsiraniiort 20y m@anso fom) .t remisinid tsitret i DnreQuesbc ERSPRG SE
request response signal, determ nes a connection path .fromthe information
in the signalsigrmansobhsaaniAgK shegndintter feramast al evalt dnersERhe®Yed, and
establ i shes the connection path. For exanple, nobile station 10 shown in
Fig. & spreatds aniinteafismetset hdawsjuesneabygnangi n meeder t 02B@cuitdea
connection path to base station 20. A dotted 25 circle represents a range
of arrival ofinterstefiest comymani¢abhepopPeedsiatpsmatdonafgteziines ay

station |11 ) ) ..
by the interstation communication speed determining

means, and, where the request response signal is one
received from the second other relay station, also
10 containing interstation communication speed information
included in the request response signal, to the
transmitting station or the other relay station as a

source of the request signal.
A program for the relay station according to the
15 present invention may be a program applied to a
multihop mobile communication system and, for relaying
transmission of a packet from a transmitting station to
a receiving station, letting a computer execute: a
request signal receiving step of receiving a request
20 signal transmitted from the transmitting station or
from another relay station; an interference level
measuring step of measuring an interference level at
the - host relay station when a request signal 1is
received in the request signal receiving step; a
25 request signal transmitting step of transmitting a

request signal; a request response signal receiving
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FP03-0107-00 30 existing in the range of arrival, when receiving the
request signal, transmts a request response signal acconpani ed by the
relay information. Then nobile station 10, receiving this requestFFr@pdh¥e-00
signal, 5 determ nes a connection path fromthe relay information of the
request response signal, transmts an ACK signal to a station to be
connected (e. g., relay station 30), and establishes the connection path
(mobile station 10relay station 30-base station 20). 10 The configurations
of nobile stattiam df,réastviiata one@lestindespbagestapned 3Gacemdttittedt i ng
the present systemw || be described below with focus on portions
associ at ed wifiton hehereseat vimyestaohon [ dbofirolbbi becShdt bcherl¥ellay
configuration of nobile station 10 will be described below referring to
Fig. 3. As showationFign Bespobske tst dtheonrd@uést cohpnased rehsmidtsd tt ed
data processor |3 for processing input data and transmtting. the processed
dat a; recei veich datther ocesgeesi? f9LgR®l protessengtaingcei v&€Psi gn&@n and
converting the processed data into output data; request signal transmtter
11a foF transimitessipalorquesmwiigadiion egpesd réepensiéningnattercafver 11b
for receiving a request response signal to a request signal; and signal 25
anal yzer 1lc.deddsmniming eapuetnterghationansmnunecatian segedsetagsinse
signal receiver 11b, and signal 112 FP03-0107-00
the host relay station and the receiving station or the
second other relay station as a source of the request
response signal, based on an interference level
10 included in the request response signal received in the
request response signal receiving step; and a request
response signal transmitting step of transmitting a
request response signal containing the interference
level measured in the interference 1level measuring
15 step,' and the interstation communication speed
information determined in the interstation
communication speed determining step, and, where the
reguest response signal is one received from the second
other relay station, also «containing interstation
20 communication speed information included in the request
response signal, to the transmitting station or the
other relay station as a source of the request signal.
In the case of the relay station according to the
present invention (or through execution of the relay
25 station program), the relay station measures the

interference level at the relay station itself when
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anal yzer Il c constitute communi cation path determ ner 11 for determning a
communi cation path. Request signal transmtter 1la has a function of
transmtting a request signal containing an ID for 5 identifying Th@3+osi7-00
station and informati on about a request communication speed. Request signal
transmtter l1lla transmts the request signal on a regular basis or at
timng of comruni cation. Request response signal receiver 11b has a 10
function of receiving a request response signal transmitted in response to
a request sigredeivineqestquesponsensighaiingcbeeadtiransad titgdo fsiggnal
anal yzer Ilc. Signal analyzer 1lc has a function of analyzing 15 an input
request respdise tsfgyetieningeseabionngrwhsohernpthes pessivbis&attdgyer f or m
communi cation with base station 20 through a predetern ned comrunication
path on the sl st vdnsoimenacakeione sir omsrense nsbgnal i oAntadhdaad tihe t he
request response signal. 20 It further has a function of giving an
i nstruction aRaumddtinterferencesignal traiibri transniftinduistatimisnit a
request signal, based on the result of the determ nation. Mbile station 10
may al%o i nclamlehe chabhnel sPat jeoups sel seusref 6Ff Shle&eidNgssd SHamadl- group,
a hop count information buffer for nmenorizing information of 113
FP03- 0107- 00 Bhehopeddunt Statdoso branpmpsst RBPayr&I¥@$on]SigNahe 3h%ksent
enbodi nent, relay station 30 is not a term nal functioning as a repeater
for relayi ng B Epinerl Bhgnbhteeebpbianasommund cagdena SPELH RPATWRAA ng
the relay station and the receiving station or second
other relay station as a source of the request response
10 signal, based on the interference level included in the
request response signal to the request signal. Then
the relay station puts the interstation communication
speed information about the interstation communication
speed thus determined, into a request response signal
15 and transmits the request response signal to the
transmitting station or the relay station as a source
of the request signal. This permits the relay station
to transmit the information about the interstation
communication speed between each pair of stations
20 constituting a communication path between the
transmitting station and the receiving station, to the
transmitting station, whereby the transmitting station
is able to determine the total communication speed
between the transmitting station and the receiving
25 station on the basis of the interstation communication

speed between each pair of stations and to determine
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capability of despreading signals received froma plurality of nobile
stations 10 or base stations 20 and decoding theminto information
sequences. Relay station 30 cal cul ates transmi ssion powers accor dBERPt®L0D-00
desired reception levels notified of by stations to receive packets (packet
receivers), again spreads the information sequences, assigns the cal cul ated
transm ssion powers to the respective spread sequences i ndependently of
each other, and places and transmts 15 the spread infornmation sequence
signal s on prédeteomiveiicahioneratie. with clhaendlargrstior apnguns ceiannel
groups sel ected based on hop counts to base station 20). Since the relay
station has tsmeedurmst itdre gforzoucktatd ot i PRta sabhshYEBUoRRpoNeAVAEEST di ng
to a desired reception level of a packet receiver, it can inplenent stable
and rel i abl e Mimgnsmadsitah arsitp thasis 6 nikei epmpeneeat SpPAcePeefay stati on
30 despreads a received signal once and decodes it into an information
sequence 25 (to beXsptdsd)  redays Fasivr e aCeoETHiEG BOcdrecPEEESNSr gain
of the signal. 114  FP03-0107-00 The configuration of relay station 30
will Be deschilyehrWdrows & efeidg srH o 2ompsishedn rAIPRE 3idpélay
station 30 is conprised of request signal receiver 31 for receiving_a
request si gndeCeiayuest BHeadngnal fe¥ and@iceiadinm for tHogNSit ti fd983kequest
signal; request response signal receiver 33 for receiving a request
response si gitdaNSEAGAT tPT R rlesHotREL PG FRYEESE §Fg%5P§ pBGLESE
response signal_  transmtter 34 for transnittin a reﬂyest response 10
signal to a rEddestSERERAN’ r dCiOFSE I G qtie¥e ! s MGREN fldGei H'FN31I%at a
processor 35 for pr.ocessing  packet data; interfer%nce | evel neasuring part
36 for measufiSRGHiNht &Y erdied GeRRICE: 18VE hodtt sEBE ofPSingrelay

co jcation praopriety determ ner_ 37 for 15.det rniniqgimhether it is

possiltl e to FEAHR coWhEhi c&fi®on TeHIRET ed SBY R L eqieST* Lt ihal MEanS

receives a request signal; interstation communication
speed determining means for determining an interstation
communication speed between the host relay station and
the transmitting station or the other relay station as
15 a source of the request signal, based on the
interference level measured by the interference level
measuring means; request signal transmitting means for
transmitting a request signal; request response signal
receiving means for receiving a request response signal
20 transmitted from a receiving station or from a second
other relay station, in response to the request signal
transmitted by the request signal transmitting means;
and request response signal transmitting means for
transmitting a request response signal containing the
25 interstation communication speed information determined

by the interstation communication speed determining
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Dat a processor 35 extracts a desired signal froma received signal and
despreads it to reproduce information. The reproduced i nformtion _sequence
is 20 again subjected to coding, spreading, and D/ A conversion andF ¢He107-00
resultant data is transmtted as placed on a carrier wave anplified
according to a transm ssion power |evel calculated frominformation (e.qg.

i nformati on about an interference |evel and a 25 propagation |oss at a
packet receiver, or the |ike) acquired froma transmnm ssion power controller
(not 115 FP@@ﬂ@lOFHﬁ)%ﬂﬁﬁﬁﬁ a¢&@me%?m@P@h§Pt%@Eeﬁ?@?dBinE8§m§tF8ﬁct|on
of receiving a request signal transmtted from nobile statlon 10 or from
anot her reIa}ﬂﬂkHQQﬂ1%H)ék$E¥QQﬁ¢$¢c%§$Bﬂn%? PLEBAL| BRCEEVEC r@ﬁuégﬁ si gna
at request signal receiver 31 is fed |nto interference | evel neasuring part
36. Interfer &f@9sdyel TREASNFRENg PN 136 RESeAVEDHACt MERTGY neslur FR§ an
interference level at the host /10 station at the tipe of receivin

request si gndiranGFHhidint FBALHPBpAtet R ﬂetoé:rlﬁrneFe%?yhéé:a&lﬂihc??oﬁ of
determ ning whether it is possible to form comuni cation at a

commum cat | of ¥PER He s RIS ?%&ééét si gnal recei ved by request 15

si gnal receiver 31 based on ﬁn in erference | evel measured |n% rference
| evel measuring paft PEISARL he §e&&¥nﬁﬁﬁ$%9Frﬁﬁ?%Fﬁ+% %ﬁtlon at

ram;?m;gamtﬂ'mo,ﬁgﬁ;efeglgggggiasd;ss g 90, £X°) &, Ry, LiRdLro o

mobile communication system and, for relaying
transmission of a packet from a transmitting station to
10 a receiving station, letting a computer execute: a
request signal receiving step of receiving a request
signal transmitted from the transmitting station or
from another relay station; an interference level
measuring step of measuring an interference level at
15 the host relay station when a request signal 1is
received in the request signal receiving step; an
interstation communication speed determining step of
determining an interstation communication speed between
the host relay station and the transmitting station or
20 the other relay station as a source of the request
signal, based on the interference level measured in the
interference level measuring step; a request signal
transmitting step of transmitting a request signal; a
request response signal receiving step of receiving a
25 request response signal transmitted from the receiving

station or from a second other relay station, in
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20 avail abl e for comunication on the basis of the interference Ievel
measured by interference | evel neasuring part 36 and conparing it with the
conmmuni cation speed requested by the request signal. The result dfP@Hhed107-00
determ nati on by comruni cation 25 propriety determner 37 is fed into
request response signal transmtter 34. Wien the determnation is that 116
FPO3-0107-00 it is possible to performthe comunication, request signal
transmtter 32 is notified of the determ nation result. Request signal
transnitter 32spamse furctittre ofrefuesanssighadg &reegoéstesi gnal when
receiving a notification of the determnation of being communicable from
connunlcatlpmemm&mmietgidnabrntnemsﬁlttﬁeque3$tepspom@d signakedeesitver 33
has a function of receiving a request response signal 10 transmtted in
response to xeseguest siignall t taasanitédnby seegpesif sitgaasmittdnad t ver 32.
Request response signal transmtter 34 has a function of putting the
det er m nat i oreguEst etne speneeasiignalasednsa iniag esblet dhtemstation
determ nati on by
5 communication speed information determined in the
interstation communication speed determining step, and
interstation communication speed information included
in the request response signal received in the request
response signal receiving step, to the transmitting
10 station or the other relay station as a source of the
request signal.

The relay station according to the present
invention (the relay station program as executed)
measures the interference level at the relay station

15 itself when receiving a request signal having been
transmitted from the transmitting station or from
another relay station, and determines the interstation
communication speed between the relay station and the
transmitting station or the relay station as a source

20 of the request signal on the basis of the measured
interference level. Then the relay station puts the
interstation communication speed information about the
interstation communication speed thus determined, into
a reguest response signal and transmits it to the

25 transmitting station. This permits the relay station

to transmit the information about the interstation
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15 communi cation propriety determner 37, into a request response signal
and transmtting the request response signal. It also has a function of,
when request response signal receiver 33 receives a request respd®E-0107-00
signal, putting the comrunication propriety information 20 included in the
recei ved request response signal; into a request response signal and
transmtting the request response signal. The destination of the request
response signal is relay station 30 or nobile station 10 being a source of
a request si @rimurdnghdivn 25 gesd | Nneétweens speni f pedrbyodn kPaitdohisded in
the request signal. 117 FP03-0107-00 [ About Base Station] The

configurati orcofstiase ivipt i an 20comuhhinbeatlesnr i bpdthel ovetekenri ngheo Fi g.
5. As shown in Fig. 5, base station 20 is conprised of transmtted data 5
processor 25 fingiaceissy ngt 4t Ams nbhtled heéatme deaiomides tat omet wor khand
transmtting the processed data; received data processor 24 for processing
recei ved dat & mrthngierteirad | sgat borj vetiedaby tthdettanssbitied stathencore
net wor ks request signal receiver 21 for receiving 10 a request signal;

i nterference ieveblreeasor i dgteaning? floe ned=sal i mpmamnisadrifar espeedevel at
receiving station 20; comuni cation propriety determ ner 26 for determ ning
whet her it i Denesdml eeleo Feranmmitddmounisdat iom wiand niiie e recgiivémalo on
the basis of 15 the interference |evel neasured by interference |evel
measuring pargta@2ioranunrehaebesiespdhsthai gnherstahiant commpairgtion
transmtting a request response signal containing comunication propriety

i nformati on detesdr hetiwbgnc@aami pai Forfpr 8pat £0Ys détét nt pedeZErmimerequest
signal receiver 21 has a function of receiving a request signal transmtted
fromrel ay stidtd onoBOudichedanmistie wikhi ghelolangestipgoyrygigation
notification of reception of the request signal to interference |evel
nmeasu¥@ ng parsresd @5 Yhe cedmpenteat &9R| PAERsAREAGIYAPE EPend8W iFGSti on

of measuring an interference |evel at ) ,
line quality on the basis of the communication speed.

Another relay station according to the present
invention is a relay station comprising: request signal
receiving means for receiving a request signal

15 transmitted from a transmitting station or from another
relay station; interference level measuring means for
measuring an interference level at the host relay
station when the request signal receiving means
receives a request signal; interstation communication

20 speed determining means for determining an interstation
communication speed between the host relay station and
the transmitting station or the other relay station as
a source of the request signal, based on the
interference level measured by the interference level

25 measuring means; and request signal transmitting means

for transmitting a request signal <containing the
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118 FP03- 0107-00 receiving station 20 when receiving a notification of
reception of a request signal fromrequest signal receiver 21

Communi cation propriety deterniner 26 has a 5 function of deternifR0lr0107-00
whether it is possible to perform comunication at a request communication
speed included in a request signal received by request signal receiver 21.
Whet her it is possible to perform communication at a request communication
speed is 10 determ ned, for exanple, by finding a maxi mum communi cation
speed avai | aliine efrert atdramurd atiroic oni emeshesd sinforhat ianedterenéaetevel
nmeasured by interference | evel neasuring part 22 and conparing it with the
request comminyi cahieonispeedtaedoest edmoyntibati®nr eqpesd sHgharmirégdest
response signal transmtter 23 has a function of transmtting a request
response si gmaansont andj nghearenunheatrieguestop?iengli ABoramg | RCEAVEFopri ety
of communi cation based on the determnation 20 by comunication propriety
determ ner 2@&rcm rehay soaheon 30ebaynolHtal mamt i 0®1E® ascansgdréddof a
request S|gnal._Requegt_response'transnitter 23 can identify relay station
30 or F ransniiirtieny tsttatdron cbOmas igagdoncespeed hd niqpmati e gaarluggsed on a
source ID 25 included in the request signal. [Method of Determ ning
Conmuni cat i orirPathe rekpiest signal. ‘

A program for the relay station according to the
present invention is a program applied to a multihop
mobile communication system and, for relaying

10 transmission of a packet from a transmitting station to
a receiving station, letting a computer execute: a
request signal receiving step of receiving a request
signal transmitted from the transmitting station or
from another relay station; an interference level

15 measuring step of measuring an interference level at
the host relay station when a request signal is
received in the request signal receiving step; an
interstation communication speed determining step of
determining an interstation communication speed between

20 the host relay station and the transmitting station or
the other relay station as a source of the request
signal, based on the interference level measured in the
interference level measuring step; and a request signal
transmitting step of transmitting a request signal

25 containing the interstation communication speed

information determined in the interstation
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FP03- 0107-00 Met hods of determ ning a conmunication path in nobile

communi cation system 1 of the present enbodinent will be descri bed gel

while al so detailing the comunication path determ ni ng nmet hod ac&d mQ£§Wi9°
an 5 enbodi nent of the present invention. The nethods of determ ning the
conmmuni cation path include nethods of determ ning a comunication path with
a | argest communi cati on speed and net hods of determ ning a comuni cation
path satisfying a required line quality. 10 These nethods will be descri bed
bel ow usi ng” ecxamphésaitionhi sheadhi detetminbRg 105 védlhs ¥ergnshiti ng
station. Prior to the description of the communication path determning

met hods, an eegmuelsé o$igndlo id nRnes RGeS n TERd pEleMtngist EMLPY
presented in Fig. 6. Referring to Fig: 6, the cell radius in this systemis
1.66 km and statigincat iadeat SNidEsing sErtget2hieRngFe™RBRLEBRAEEL i on

In this system comunication at 384 kbps is available in, ar%hinside t he

cel | where tisperg dindoamadiion frowyds r%ﬂn?ﬁﬁu?%ﬁ%ﬁ?%ns%gga en mul tihop
connection with a single relay is applied in this system_ the present

systerh permits foufheonmifiaat i ohaFbeRs BFCEFAGPE hdP 384 KbpBLeREFti hop

384 kbps, single hop 64 kbps, and nmultihop 64 kbps. 25 Supposing.a relay at
a relay st atil@venggdn esl ot ¥ X onhtAt 2R | T PFHE™ aﬂsefﬁégFg58d)

conmmruni cation speed in 120 FP0O3- 0107-0 .
me;%ures the interference gevel at the relay station

itself when receiving a request signal having been
transmitted from the transmitting station or from
10 another relay station, and determines the interstation
communicationvspeed between the relay station and the
transmitting station or the other relay station as a
source of the request signal on the basis of the
measured interference level. Then the relay station
15 puts the interstation communication speed information‘
about the interstation communication speed thus
determined, into a request signal and transmits the
request signal to the receiving station. This permits
the relay station to transmit the information about the
20 interstation communication speedvbetween each pair of
stations constituting a communication path between the
transmitting station and the receiving station, to the
receiving station, whereby the receiving station 1is
able to determine the total communication speed between
25 the transmitting station and the receiving station on

the basis of the interstation communication speed
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mul ti hop connection becones half that in single hop connection. Nanely, the
ef fective comruni cation speed is 192 kbps in 384 kbps mnul ti hop cqnnecti aon,
and 32 kbps in 64 kbps nultihop connection. This point will 5 be 5@ﬁ3§'00
bel ow. Fig. 7A shows an exanple in which nobile stations 10 are connected

to a base station 20 by single hop connection; a nobile station 10 within
1.06 kmfromthe base station 20 can be connected at 384 kbps, while

anot her nobile station 10 apart nore 10 than 1.06 kmfromthe base station
within the cbetvwesnconaeht Bt 6F kBpatipng. #Bdi <andelrEEE St i BRSshowi ng
an exanple in which a nobile station 10 |ocated nore than 1,06 km apart
fromthe bas€ogiunieatien Paddnitidiiedy FIFIEHopCePRRLtEt? bhONSPFREE A rel ay

15 station 30 for relaying between the nobile statiqn 10 and the._base

station 20 i €Il ddw PN FRR1OB RALPr SATERE A% W T 28D aléBfinect i on
at 384 kbps is possible between .the relay station 30 and thg ba%ﬁ
station 20. AMalh&YnsHl |ehetREFdA P8 A PR CA TP 28PS8%ar e PERat ed

within 1.06 km a connection at ;384 kbps is al sp possi bl e between the

mobi | & st ati SRELOFSERE Y HI r 8L&F 16fatt _%?t%uﬁg‘ﬁsiﬁ{g%?%trleq%yaggﬁgi res

per i 5. CommumFo T SAFRINA82 REBETHEAEH 225 the Cobi% STAOPBACL67dnd t he

D Lot on 2ol o, oL oL prrinbg Lhe ool ot palbaddhac, o,

uih eterence LoRg o The eLiou ol searclhnafolcdbe gomuntention

avai | abl e, comniERe ot B NI TR odh B Ckequential Iy Searching for it.

SLar LY {1om Lhe GTMLERLLAD, PRt e NP, THALIMD SXakhaHLes ior
systems, the present invention further provides the
mobile communication system wherein the receiving
station and relay station comprise: request signal
receiving means for receiving a request signal

15 transmitted from the transmitting station through a
communication path with an intermediary of at least one
relay station or through a communication path without
an intermediary of a relay station; interference level
measuring means for measuring an interference level at
20 the host station when the request signal receiving

means receives a request signal; and communication
propriety determining means for memorizing either of a
receiving-station target value and a relay-station
target value for control of transmission power

25 independently set at the receiving station and at the

relay station; wherein the communication propriety
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10 sequentially searching fox the comruni cation path, starting fromthe
comuni cation path with the maxi num avail abl e conmuni cati on speed wll be
first described. Fig. 8 is a flowhart show ng the operation of FP03-0107-00
conmmruni cation path determiner 11 in determ ning the 15 conmunicati on path
with the | argest conmunication speed. Mbile station 10 determ nes the
communi cati on node and conmuni cation path at predetermned intervals . , of
time or at timng when a need for communi cation 20 arises. As shown in Fig.
8, the nobil gestatiionnk rsdamd t efiptchd oreoenethgbys tad4 debpdesénmgirebop
connection (S11). Specifically, nobile station 10 makes request signal
transmtter {bhatheansnid aisequestsidilgnal toontp@infioxn a conmunication
connection request at 384 25 kbps and, when base station 20 receives the
request signalegueansa tteg¢ froam miguesst atdignal], | bEseder ente 12Re
FP03-01 07-00 | evel nmeasuring part 22 neasures the interference |evel at
base st ationid@erSuhzequentéyel basessiradi dry 20heakies cofifemariaat Level
propriety determ ner 26 determi ne whether it is possible to performthe
conmmumdi cat i omeatsurid®4 klepsiswi ehdnobiekedst ani obhé0, réastding-shatieasur ed
interference | evel. Then base station 20 puts communi cation propriety
i nformati on ammgredpri etalud, coranshi cathon té¢emnerierbtieord, PREBracE¥quest
response signal and transmts the request response signal to 10 nobile
station 10. Tedreafirdmg notsdns stef | drhel0, relkaei vihatiple reéghesnipesponse
signal, nmakes signal analyzer Ilc analyze the communication propriety
i nformati on iwheltdded ihtthésreqasiiblspohse Fegiffrm A gomMepAaSagueAce, | f
t he single hop conmunication at

requested by a request signal, based on the

10 interference level and the relay-station target value;
and wherein the communication path determining means
determines a communication path on the basis of
proprieties of the communications determined by the
respective communication propriety determining means.

15 The invention also provides the mobile
communication system wherein the interstation
communication speed determining means memorizes a
receiving-station target wvalue and a relay-station
target value for <control of transmission power

20 independently set at the receiving station and at the
relay station and determines the interstation
communication speed, based on the interference levels
at the respective stations constituting the
communication path, the receiving-station target value,

25 and the relay-station target value.

In these mobile communication systems, the base-
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15 384 kbps is possible, a comrunication path by 384 kbps single hop
connection is determ ned and the communication is started. If it ]

i npossi ble to performthe comunication. by 384 kbps single hop c%épéiR%Qﬁioo
a search is nmade for 20 a relay station 30 available for 384 kbps multihop
comuni cation (S12). Specifically, nobile station 10 transmts a request
signal containing a communi cati on connection request at 384 kbps and, when
a relay station 30 receives the request signal transpitted from 25 nobile
station 10, tHeTi@mytargeton’ B Greasurssd the iThSerPErEALE PEFES SR Y he
relay station itself. Then 123 FP03-01 07-00 the rel a tati%n 30 nakes
conmuni cat i oV br i 89 dEPEr nitfeR Y3 A L@ i P THRE he aiPeis Pos&M e to

performthe conmmruni cation at the co njcation s eed.£284 kKbps _herei n)
request ed by'4#&??@ﬁﬁ%$¥h%¥5559?'SWEEEEEYOHttﬁé 3SdPef it SFPEFETEe

| evel . When the result of the determination is that,jt is inpossihle to
performthe cdoMufiecasit e ?é‘l‘sﬁ?mst%?i’%ﬁl%ﬁ p"zlﬁlsi? hel%vb%ﬁ cg'lhleon
propriety information indica%ing t he incaﬁability of the comuni cati on,
into a°requestra®r reRfonek shgnantihd FYSRSHits it to nobile station 10. In

Namely - s nco i 1 S nRGSSTE [ 5P (TS th PRI O S0 e TP he
perTorm a soafCHIon GO AT BaENbn RRTETS G CHECTEE 281 S2en 56 1o
or mi nat ed At TR 91§ RECHRR or a1 on 11 MR o ¥n 1S
Tobi 6 communiEETT b Lya BRErTn I s ary Al FeR o5 oar BES derer A 37

LTRSS Lk AL Rt e o catonphen ey |
eauest SR KPR J050 SRR gL 20 osB o L BRel SRSt
station and at the relay station, and determines the
communication path with the largest communication speed
or the communication path satisfying the required line

15 quality, based on the interference levels of the
respective signals received at the relay station
constituting the communication path and at the
receiving station, the receiving-station target value,.
and the relay-station target value.

20 Furthermore, the invention provides the
transmitting station wherein the interstation
communication speed determining means memorizes a
receiving-station target value and a relay-station
target value for control of transmission power

25 independently set at the receiving station and at the

relay station, and determines the interstation
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124 FP03-0107-00 part 22 neasures the interference level at the base
station and conmuni cation propriety determ ner 26 determ nes whether

possi ble to performthe communication at the request connunlcatlgﬁoép@é@7 -00
with 5 the nobile station, based on the neasured interference |evel.
Subsequent |y, base station 20 makes request response signal transmtter 23
transmt a request response signal containing the comunication propriety
information on propriety of communication to the relay 10 station 30 as a
source of th@Ommwmaﬂﬁﬁﬁqyuﬂpeeﬂnab%ﬁ%ﬂ/Qﬂeﬁh%nl@berf%E%PQ?nbeYﬁé REquest
response signal thus transmtted, transmts a request, response signal

cont ai ni ng tﬁ@ecdmmﬁﬁVﬁﬁQ(ﬁﬁéﬁ%@ﬂl@%ythﬁféﬁ&ﬁﬂ"@ﬁqqﬂﬂQuéki?nS?H CPecei ved
request response signal and 15 the communi cation proprie i nforpation at
the relay st&fi omhet §ép1fle@'tcorrﬁﬁnﬁn>°a%| éwﬁé{ieu ﬁahe tﬁe%bV%{EgsFE?Féﬁnlo

Then nobil e station. receiving the re onse si naI makes

si gnal anal yZa&xr9etc Vaiﬁé%%/rzeartq”ué:% %lrﬁﬁjrﬁ *i-‘f‘b‘h 36%‘?? ey ‘r‘?lf or matl on
included in the request response signal. As a consequence, if

commum cation by 3 Cﬂﬁi%ﬁﬁn??héﬁeéémﬁﬁﬁﬁ%ﬂ%FEQQ%s§F5Fé°nﬁmﬂl§slsmhen
the relay station 30 and base statloF 20, both are q:cable thg nobi | e
station 25 déCeSHNEs ERe BRART Tt anﬁﬂﬁ?ﬁﬁ?3g KR Sl EPRBELTY

connection and starts the co ni cati on. 125
while lowering the error rate of the entire system.

In addition to the aforementioned receiving

stations, the present invention further provides the

10 receiving station wherein the communication propriety

determining means memorizes a receiving-station target

value for control of transmission power set

independently of the relay station, and determines

whether it is possible to perform the communication at

15 the communication speed included in the request signal,

based on the interference 1level and the receiving-
stafion target wvalue.

Furthermore, in addition to the aforementioned

relay stations, the present invention provides the

20 relay station wherein the communication propriety

determining means memorizes a relay-station target

value for control of transmission power set

independently of the receiving station for performing

packet transmission, and determines whether it is

25 possible to perform the communication at the

communication speed included in the request signal,
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FP03-01 07-00 If the comunication by 384 kbps nmultihop connection is

i npossi ble, the nobile station attenpts to connect by 64 kbps single ho
connection (S13). A specific nethod is the sane as the aforenentifoRfed&L07-00
attenpt on the 384 kbps single hop connection. Wien it is possible to
perform the comrunication by 64 kbps single hop connection, the nobile
station determ nes the comuni cati on path by 64 kbps single hop connection
and starts the comruni cation. Wien it is inpossible to 10 performthe
communi cat i orbased4okbphesi iyl er fropenomnéeviedn andet hebirled ayrgtiadid oat t enpt s
to connect by 64 kbps nultihop connection (S14). A specific method is the
sanme as the afargsemtalomed attenpt on the 384 kbps mnul ti hop connecti on.
Wien it is possible to 15 performthe comunication by 64 kbps nul tihop
connection, the noliHe srasieot dénentios tadSeonPEPy£d¢s ortipat KBRY64 kbps
mul tihop connection and starts the communication. Wen it is inpossible to
perform the coramdvrmatiherdiyn 64hkbpbnielstabhoR0 CUNHEEGHRHOR hSDRSH | e
station is incapable of any communication and the nobile station |like a
cel | phone ordefermikings mearsn meworbzpe | catedayusdipdd dbhe target
communi cation area. As described above, nobile station 10 25 sequentially
attenpts to conbezt ffom theonrbsPdst eSmuireacméssipsed BWSEst afiStshes a
connection to 126 FP03-0107- 00 base station 20 at the communi cation speed
det er m ned ashﬁbmmﬁﬁﬁﬁmﬂb,OﬁhéﬂﬁbyrﬁﬁeF§196a§Qﬂ?%Q%)QQFeHﬁQﬁQHWﬁ9g
comuni cation path with the | argest communi cation speed and estahl.ish the
connecti on beRdekRt niBiareT sl onang afGtBEBENEFattRR Fdrterstation

communication speed, based on the interference level
10 and the relay-station target value.

According to each of these stations, it is
feasible to suppress the decrease of system capacity
while lowering the error rate of the entire system.

In addition to the aforementioned communication

15 path determining methods, the present invention further
provides the communication path determining method
wherein the communication path determining step is to
determine the communication path with the largest
communication speed or the communication path

20 satisfying the required 1line guality, based on the
interference levels of the respective signals received
at the relay station and at the receiving station, and
based on a receiving-station target value and a relay-
station target value for control of transmission power

25 'independently set at the receiving station and at the

relay station.
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A nmet hod of sequentially performng the search fromthe conmuni cation path
with the m ni mum conmuni cati on speed will be described below Fig. 9is a
fl onchart show ng the operation of communication path 10 deterni%@03tpﬁQ7‘00
determ ning a conmuni cation path with a | argest comruni cation speed. It is
assunmed that the conditions for radio Iink design are the same as those in
Fig. 6 and nobile comuni cation system 1l permts the comruni cati on speeds
of 384 kbps and 64 kbps in each of 15 the single node and the nultinode. As
shown in Fig. 9, miidogdstatitom Thosf icogmuatitceripton tpatlondeterpyndsagkbps
mul ti hop connection in which it is easy to secure conmunication (521) . A
speci fic net methcsl,t hétsame abeadiold otomeaubpredsattkepdasyraase 68fkbps
mul ti hop 20 connection. Wien it is possible to performthe comuni cation by
64 kbps mul t isysEeronpepacbhy e foblpeesingi dheat e ehpt s redeconheéheby 64
kbps single hop connection, while securing the 64 kbps nul ti hop connection
(S23). When tehg ifre stystteenpt results in 25 finding incapability of the
comuni cation by 64 kbps nultihop connection, the nobile station also
attendts 127 FP0Zn0l18ddbbien donntbe MIgenasisi Giery 6ORBPNEGAREON on
(S22), because there is a possibility that the failure in connection
occurred bec@d of dehermbbénde dIredrappr opthat e REA WSt aNFRNEBOMhen
this attenpt 5 results in finding incapability of the comunicatiqn by 64
kbps singl e Howtdwme@tood,dashe i [COMEMRLCETT Hodc oRBS N nE§HEBME NdfJany
communi cation. Wien it is possible to performthe conmuni cati.on by 64 kbps
singl e hop c@mﬂﬁﬁqmnwhq¢ﬁiﬁnﬁﬁ¢eC%$%FPbﬁa§B°%tPéHBt§3F8r86ﬁﬁ88ts%§p384
kbps nul ti hop connection, while securing t he conmu icaL'on by .64 kb@s
singl e hop cdofhe@ iBHFgEBUIe WRnCPRMER 56§§?BIBaF€ Be&FRorRet HETISS

comunj cation by 384 kbps nulti hop connect t he nobi |l e station g%ﬁenpts

to corthect by BBWAAFAL K8Thgl eSBSSHop %Bnnet}fcl)igbn, CORNRBISBEGP g PR
i cati by, 384, kb [tih ti 6) . it is i i bl
S0 hart orm ¢ RSN Eatitn 55 SBF oL LEPngFEs hopY oAttt of™ t FBSmobi | ¢

station starts commnieation af the TRd e ol MMl AL 9N 20eedRy

at the relay station and at the receiving station, and
based on a receiving-station target value and a relay-
15 station target wvalue for control of transmission power
independently set at the receiving station and at the

relay station.
The invention also provides a communication path
control program applied to a multihop mobile
20 communication system»and, for relaying transmission of
a packet from a transmitting station to a receiving
station, letting a computer execute: a request signal
receiving step of receiving a request signal
transmitted from the transmitting station through a
25 communication path with an intermediary of at least one

relay station or through a communication path without
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20 establishment of communi cation heretofore, i.e., the conmunication by
384 kbps nul ti hop connection (effective comruni cati on speed of 192 kbps).
Wien it is possible to performthe comrunication by 384 kbps si nfRO3Irdpt07-00
connection, the nobile station starts the 25 conmuni cati on by 384 kbps

si ngl e hop connection. Wen at step S24 it is inpossible to performthe 128
FPO3- 0107-00 conmuni cati on by 384 kbps nultihop connection, there is also a
possibility that the failure in connection occurred because of the absence
of an approprnat énteragddeayi onf 3@ aadavhustathkombbidre dn&erérranse
attenpts 5 to connect by 384 kbps single hop connection (525. In this case,
where it is ilepeslsingasunl perstemm ehaneasmuhngatnohnbgrisserbps 1eivedl e hop
connection, the nobile station starts the conmunication at the maxi num of
communi cat i oRtspedusssustabded Whesseable®temdntsioindd tenneagsdefoan
heretofore, nanmely, the conmunication by 64 kbps single hop connection.
Wien step S23heesuledieist s$é@@edi ngecRiVAaI3gStRPgs & ngPBMHBP CEEARECE i on
the nobile station determnes the comunication path by 384 kbps single hop
connedli on amfonmaty tdrtaBuigvinginseelk i oh. dstareinhegswheEherrs 15t 46t ed
fromthe comunication path with the m ni num comuni cati on speed easy for
secur enent ofPQEFiALf chBPi R EECHRs COMBEG icagdicve, 2Ehe t FREMUSICRE LIS art of
comuni cation can be 20 kept as short as possible, by first securing the
comuni cat i orfRgERth, 1afduded cobAMIHITatieaeSat hSHEPR LY hePPapgetn the
communi cation speed can be_determ ned by performng the_search for the
cormmuni cat i oR-IFEIE SHANGE sLePRisBGaTNESs iy the bRt eseRon <F¥&d. 25 A
nmet hod of determ ning the comuni cation path satisfying the re%uired l'ine
quality will e PJELidg psFepgand based ‘on a relay-station arget

10 value for control of transmission power set
independently of the receiving station; and a request
response signal transmitting step of transmitting a
request response signal containing information on
propriety of communication determined in the

15 communication propriety determining step, through the
communication path to the transmitting station.

The invention also provides the communication
path - control program wherein an interstation
communication speed determining step is to determine an

20 interstation communication speed, based on the
interference level and the relay-station target value
for control of transmission power set independently of
the receiving station.

When these programs are executed by the computer,

25 as in the case of the communication path determining

methods, it is feasible to suppress the decrease of
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FP03-0107-00 next. Prior to the description of the comunication path
determ ning nethod, let us describe the line quality and others exenplified
in the description. The required line quality herein is defined @? -0107-00
comuni cati on speeds, values of which are four values of 1 Mips, 2 Mps, 4
Mops, and 8 Mops, and conmuni cati on nodes corresponding thereto are 1, 2,

4, and 8 Mops nultihop and single hop communi cation nodes. In the
above-descri bed nmulti hop connection a relay 10 required double the

communi cat i ofYSiteE PrpafbEE wWhidissol deeEiNBedhs cREECHhERES HE r Ehgy
rarely causes the delay of the communication tinme. Since these two cases
occur dependi€f FForfYHS™ens of nultihop relay station 30 as descri bed

bel ow, which flow should be adopted is 15 determ_ned according to tge
system of relay stdfon 88°Vehe PRIEFhop 3%F ay 8%ens tHAHU5S de8BF bed
bel ow. The first nmultihop system as shown in Fig. 10A, is a systemin

whi ch t he re@éyﬁﬂﬁ%QQ%Ip%FfoF%@INPF%ﬁ%%ttréﬁ§ﬁ%§§P8n(ﬂ&%%g %QEQBFion of

‘packet. In this case, 20 therefore,_ supposing . a time necessary for
transm ssi on 3PPANSdckEP s GhrPss n@f‘élﬁﬁg dd'}mgﬁreceﬁl?tbngiys fﬁﬁ‘gé“h rBe
necessary for_packet transniision in nultjhop gonmunication is

Nanely, the CGhhaviicstigRtepéad ARTTRte? hé LonhBhPESEFSN ﬁ%zxgg'ﬁf t he

comuni cation 25 speed dur'n%vsiqgle hop communi cation. The second mnul ti hop
system as sﬁ&ﬁ?mﬂ?Qﬁifg:§ﬁ§ 3%9% systemin 130 FP03-0107-00 which the

relay station als doerfqr , rel t.ransm ssion during reception of packet.
In this caseEﬁéﬁgg—5ﬁﬁﬁﬁéﬁ%ﬁﬁ4§2;ﬁﬁﬁlﬁkiﬁiﬂ%i-1)th packet during reception

of the nth paCket’ﬁT%}r¥ui§rg%tifgh£€¥ation showing a configuration

10 of a mobile communication system according to an
embodiment.

Fig. 2 is an illustration showing a configuration
of a mobile communication system according to an
embodiment.

15 _ Fig. 3 is an illustration showing a configuration
of a mobile station according to an embodiment.

Fig. 4 is an illustration showing a configuration
of a relay station according to an .embodiment.

Fig. 5 is an illustration showing a configuration

20 of a base station according to an embodiment.

Fig. 6. 1is an illustration showing an example of
radio 1link design in a mobile communication system
according to an embodiment.

Fig. 74 is an illustration to illustrate

25 communication speeds in single hop connection. Fig. 7B

is an illustration to illustrate communication speeds
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5 transm ssion of N packets is equal to the time necessary for transm ssion
of (N+1) packets. In the fornmer system where t he line quality request is
one for k Mips, the communication speed satisfying the request i sSFROMPEOTHO0
singl e hop connection and 2k Mips 10 in multihop connection. In the latter
system where the line quality request is one for k Mps, the communi cation
speed satisfying the request is k Mops both in single hop connection and in
mul ti hop connection. 15 The operation of a comrunication path determ ning
met hod in therd oruieriimg tedropeslysemm wi Il | be described with reference to
Fig. 11. Wen the required line quality is given as a conmuni cation , speed
(S30), nobile statikig.1Bfissa dilbwchestt chmkiag Siegbeehspi2d ednmecti on
at the given communication speed (S3I, S33, S35, or S37). For exanple,
wher e the recqammethidateiguapath idet®ivbipsing heetbbidl ectendiory atvemsits to
connect by 2 Mops single hop connection (S33). Specifically, nobile station
10 transm t s enbyatjuesstt 25 si gnal containing a conmuni cation connection
request at the given communication speed and, when base station 20 131
FPO3- (A07- 00 recei Vg t e ieqaedtlovichralt tshavsina tike f eparabbPRe Oft @ i on
10, neasures the Subsequently, 5 conmmunication whether it i with nobile

i nt erference daawvwinirasien ngaphr tdeemineiier BaEBofedcatd Bk et ot &1 on 20
based on the nmeasured interference |evel, propriety determ ner 26

determ nes s gigxxddnent o performthe communication station 10 at the

communi cati on speed . . ' '
Fig. 10A is an illustration to illustrate a

relaying system by multihop connection. Fig. 10B is an

10 illustration to dillustrate another relaying system by
multihop connection.

Fig. 11 is a flowchart showing the operation of a
communication path determining method according to an
embodiment.

15 Fig. 12 is a flowchart showing the operation of a
communication path determining method according to an
embodiment.

Fig. .13 . is an illustration showing a
configuration of a mobile station according to an

20 embodiment.

Fig. 14 is an illustration showing a

configuration of a relay station according to an

embodiment.

Fig. 15 is an illustration  showing a

25 configuration of a Dbase station according to an
embodiment.

107



requested by the request signal. Then base station 20 puts the

communi cation propriety information based on 10 the determ nation, into a
request response signal and transmits it to nobile station 10. MiH(30107-00
station 10, receiving the request response signal, then determ nes whet her
it is possible to performthe single hop comrunication at the given

communi cati on speed, based 15 on the comrunication propriety information
included in the request response signal. Wien it is possible to performthe
singl e hop communi Edgi.ol 6atis ke ffi wechaommsindeing obhspepdrathennolfi ke
station determ nes the conmunication path and starts the comruni cati on.
When 20 it i sammossidiliernt opaehf dernedmd rsing | ve hopd c amegridiad ofe agnt he

gi ven commruni cati on speed, the nobile station attenpts to nake a nultihop
connecti on atemdpocmmamti.cati on speed equal to doubl e the given comruni cation
speed (S32, S34, or S36). For exanple, 25 where 2 Mips is given as the
requested |ine qualfiigy, tHAdAmobids stanionibleshpetion comhewinpy 4amops
132 FP03- A 07-00 nul ti hop connection (S34). Specifically, nobile station
10 trdnsm t s cenfeguestisignalotontai ni agmRUESAMUNPEAgEan cofirdct | BRer equest
at the communi cation speed of twi ce the given comunication speed and, when
5 a nul ti hop trraineymisttaiticons Bat terepeeordfadr dfuest shppdimepinsnFited from
the nobile station 10, the relay station 30 nmeasure s the interference

| evel at the 1SkBat ien ant séliustrasiome sePuwingt & i 6ANSHIHERESOBoMINRcat i on
propriety determ ner 37 determ ne whether 10 it is possible to performthe
comuni cat i oF EAPUHRE CORARATR af PN tEEe&@® 1@y NIt It e?%§°¥‘éh%%s§8da5‘y t he
request signal, based on the nmeasured  interference |evel. Wien the result
of the deter @mpadigients t hatigt /G nidssABl el 1 B 9erd ol oR t P RBHfIniAcat i on,
the relay 15 station 30 puts the comuni cation propriety information

i ndi &t i ng tH@ﬂﬁﬂﬁﬂﬁﬁﬁ4QQy°6fatm?mﬁﬁﬁ%ﬁiBéPESﬁWiﬁﬁ%)%h?eﬁ&§§ﬂvﬂégbonse
signal and transnmits the request response signal to the nobile station 10.

In this case,S s t2GSFHNT rEh st t EBYCEM € hnsmits no

Fig. 18A is an illustration showing a
configuration of another computer program for the
transmitting station according to an embodiment. Fig.

15 18B is an illustration showing a configuration of
another computer program for the relay station
according to an embodiment. Fig. 18C is an
illustration showing a configuration of another
computer program for the receiving station according to

20 an embodiment.

Fig. 19 is an illustration showing another
example of a receiving station program.

Best Mode for Carrying out the Invention

The preferred embodiments of the mobile
25 communication system according to the present invention

will be described below in detail with reference to the
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20 request signal in order to increase the efficiency of the nobile

communi cati on system Wen comuni cation propriety determ ner 37 detern nes
that it is possible to performthe comunication, the relay statifpP3d107-00
transmts a request signal containing a communication 25 connection request
at 4 Mops. Thereafter, when base station 20 receives the 133 FP03- 01 07-00
request signal transmtted fromthe relay station 30, interference |evel
measuring part 22 neasures the interference |evel at the base station and,
based on the dreasurgsd i rtterierroted| shek, themasna ax¢barenpe opynbey s
determ ner 26 determ nes whether it is possible to performthe

communi cat i owidilt h tde@ohebi | ¢hst at semeat ehemeagsest sbroogheditcat tH8 speed.
Subsequent |y, base station 20 rmakes request response signal transmtter 23
transmt a remsestiptdsponsefl0 $hgnal desniagsi,ng WAshevdnuniregdungant
propriety information on propriety of conmunication to the relay station 30
as a source ofestdmiptdqresthetiepiad . The relay station 30 receives the
request response signal and transmts a request response signal containing
t he 1% comunifsatstorEmirashinent) i nf or mati on i ncluded in the received request
response signal and the conmmunication propriety information_ at the relay
station ("confwtildals «of Hetel ¥ Mokl W oreman h¢a bhon 0SYFhER! nobi | e stati on
10, receiving the request response 20 signal, determ nes whether it is
possi bl e to perfordighe mil ti o comuni EhtvehratieRe gFPeNiB8muiiati on
speed, based on the conmunication propriety information included in_the
request respERSE igupRiomherPl t MOEdSSi bICOMHEEA AR t hSYRH hop
conmuni cation at the 25 given conmmuni cati on speed, that is, when _the relay
station 30 am§QQ£ﬁ%%ﬁeﬁ?oﬁh20P58§ﬁn§r@Wﬂﬂﬂﬁﬂ%qﬁﬂﬂeﬁsjﬂﬁpwn in Fig.

10 1, mobile communication system 1 of the first
embodiment is comprised of mobile station 10, at least
one relay station 30, and base station 20. The
description herein will be given on the assumption that
the "transmitting station" is mobile station 10 such as

15 a cell phone owned by a user and the "receiving
station" is base station 20 that can be connected to
another base station 20 through a core network, but it
is noted that the transmitting station can be base
station 20 and the receiving station mobile station 10

20 or that the transmitting station can be one of relay
stations 30. Relay station 30 is a terminal (relay
terminal) having a function of relaying a packet from
mobile station 10 to base station 20 or relaying a
packet from base station 20 to mobile station 10.

25 Since this relay station 30 consumes power for packet

relaying, it is considered to be a terminal capable of
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FP03-0107-00 the nobile station determ nes the conmuni cati on path by
mul ti hop connection at the communi cation speed and starts the

communi cation. Wien it is inpossible to performthe comunicati orFBt3tHe&7-00
gi ven comruni cation 5 speed, the nobile station is incapable of any

comuni cation . A comuni cation path determning method in the latter
system wi t hout del ay of conmuni cation speed will be described below wth
reference to Fig. |2. First, 10 when the requested line quality is given as
a conmuni cat iF@FSSyEed sHaRle of appvarifram enfslan ¢@hheet ByPSWEGl e hop
connection at the comunication speed (S41, S43, S45, or S47). For exanple,
where 2 Mops defefiaf@f asC¥ hehregdesttedviFee dnalddditiane B®bitesminadt ation
attenpts to connect by 2 Mips single hop connection (S43) . A specific

met hod of t h@BERIRT on POYRFES | ORYI s the sagenysnthenabovebaf@erddundant
description is omtted herein. Wen it is possible to performthe

comuni cat i o PTedVaAHE FXEPLDIMDAI E8LRYn sSHFdddn tHe hpeindesthesen
determ nes the comunjcation path in single hop connection at the

conmuri cat i oA §iédd &hd Bt ard s G IR €atLonS VRRATLeri sfPEpo§sebl e to
performthe single hop comrunication at the given comunication 25 speed,

the nobile sPXPOFeattfenrIuebiorakeacrsrt ilfoP asitheet i BAsat stREions

connunicatiog speed (S42, S44, S46, 135 FPO3- 0l 07- 00
0 to ° cover areas, those receiving supply of

electricity with movement like automobiles and trains,
those fixed and receiving supply of power like vending

10 machines, and so on. Namely, relay station 30
corresponds to equipment having the function of mobile
station 10 and the relaying function, and to relaying
apparatus installed on bsuch vehicles as automobiles,
trains, and the like and on vending machines.

15 Incidentally, in the present system base station
20 need secure a connection with mobile station 10
directly or via at least one relay station 30. For
this reason, each base station 20 updates and retains
at every predetermined interval of fime, not only

20 affiliation information of mobile station 10 capable of
direct communication, but also affiliation information
of relay station 30 capable of direct communication and
affiliation information of mobile station 10 incapable
of direct communication but capable of communication

25 via relay station 30. This enables base station 20 to

retain the affiliation information of all mobile
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or $48). For exanple, where 2 Mips is given as the requested line quality,
the nobile station attenpts to connect by 2 Mops mnultihop connectiqy (8449.

A specific nmethod of the attenpt on connection is the 5 sanme as t R0 3puiR7 - 00
and redundant description thereof is omtted herein. Wien it is possible to
performthe multi hop comruni cati on at the conmmuni cati on speed requested by
the request signal, the nobile station determ nes the conmunication path in

mul ti hop 10 connection at the conmuni cation speed and starts the
communi cat i oetagiens t i 50i np63srBLe t o Yer f F#HFEHe coffitini cafidddFest the
gi ven comruni cati on speed, the nobile station is incapable of an

:

. . . Yy
cormmuni cat i orfOTVHEH G2 FiRfues @ nNaie GRANREF1PE gl FerfedHeed s beshiasd
station is able to determ ne the cqomunication path satisfying the |ine
qual ity and|ﬁﬂ§?eﬁ?ﬁﬁ#@%t?Bnﬁngsa&és&ﬁ%xﬂp%bﬁge?t%EH°F§ ﬁQ gﬁﬁ§ﬁﬂ€hsible
to provide a high-quality conmunication enyironnment Wien there exist a

plurality of Yot APt SHMER}FALIPRe requested line quality,
a comuni cation path nmay be determ ned by narrow ng dqQwn co ni catj.on

pat hs,> based on hopgradun$ FF%HﬂﬁbbFF%t§¥atﬁdh i@dt5eg5§b §€g€?8ﬂ A0, based
on totals of transnissig owers at nobile station 10.%gd.at relgy 25
station 30, oPEeRASidRd ERRNERLNDI B, TRABPECt ALIBBIMIATLatPdR TEFEdP o 2
Mops is requested as a |line 136 FP03-0107-00, qual ity and.if the 2 Mps
singl e hop cdﬁ%e%??oﬂwanég4a%bﬁ¥qﬁﬂtR?ﬁ)e?ﬁﬁﬂ&é&?ﬁﬁ”%%?ﬁa§r8fa&&q%ﬁﬂe,
the 2 Mops single hop path with the smaller. hop_count be deter.m ned as
a communi cat i Bﬁgﬁg &QKﬁ@?%EepFeéﬁﬂneCtlon path td Base STatibd

20. Every station receiving a request signal transmits

10 a request response signal to the request signal. The
request response signal contains relay information
(e.g., containing information such as an ID of the
source station, an ID of mobile station 10 having
transmitted the original request signal, an

15 interference level at the source station, a hop count
and a communication speed to base station 20, and so
on). Mobile station 10, receiving a request response
signal, determines a connection path from the
information in the signal, transmits an ACK signal to a

20 station to be connected, and establishes the connection
path.

For example, mobile station 10 shown in Fig. 2,
spreads and transmits the request signal in order to
secure a connection path to base station 20. A dotted

25 circle represents a range of arrival of the request

signal from mobile station 10, and each relay station
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5 enbodi nent adopts the met hods of first attenpting the single hop
connection, the communication path with the smaller hop count is
preferentially selected. (Second Enbodi ment) The nobile comruni cafiP®-0107-00
system and comuni cation 10 path determ ning nethod of the second
enbodi ment for permitting comunication path determner 11 to determ ne an
optimal communication speed will be described, using an exanple of the
nobi | e conmuni cation systemw th nultiple relay stations 30. Fig. 13 to 15
Fig. 15 show3hexcisfirgyrititne odngebofeastavadbp dBenr ekapiviag ahe30, and
base station 20, respectively, which constitute the nobile comunication
system accor dieyndsx t lsd gsedond teahsediiment a [rempuesdbhidsp Bt | erijgn20. The
configuration of nobile station 10 will be first described wth reference
to Fig. 13. Nolidmpestidd obylO tihe coepeiysedndbrmegdest si ghedn t mabsiet t er
lla for transmtting a request signal; request response signal receiver Ilb
for receivi ngtatriequedt0,r egsporsdeing this request response signal,
5 determines a connection path from the relay information

of the request response signal, transmits an ACK signal

to a station to be connected (e.g., relay station 30),

and establishes the connection path (mobile station 10-

relay station 30-base station 20).

10 The configurations of mobile station 10, base
station 20, and relay station 30 constituting the
present system will be described below with focus on
portions associated with the present invention.

[About Mobile Station]

15 The configuration of mobile station 10 will be
described below referring to Fig. 3. As shown in Fig.

3, mobile station 10 is comprised of transmitted data
processor 13 for processing input data-and transmitting.
the processed data; received data processor 12 for

20 processing a received signal and converting the
processed data into output data; request signal
transmitter 1lla for transmitting a request signal;
request response signal receiver 1lb for receiving a
request response signal to a request signal; and signal

25 analyzer llc. Here the request signal transmitter 1lla,

request response signal receiver 1lb, and signal
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25 signal transmtted in response to a request signal comruni cation speed
determ ner 11d for determning a 137 FPO3- 0107-00 conmuni cati on speed on
the basis of a request response signal; and comuni cation path sefR&Idl07f00
for selecting a communi cation path on the basis of a comrunication speed
determ ned by conmuni cation speed 5 determ ner 11d. These conponents
constitute communi cation path determner 11. Mbile station 10 is al so
provi ded with connection signal transmtter 14 for transmtting a

connect i on siagrdlyzeandl AEK cirgatal t utez ecoamuhS chod oneqe th ngedrradKesi gnal
transmtted in 10 response to a connection signal and is further provided
with transm titled datde rocesiong 4 camaunecat ved path. processor 12 sinilar
to those in nobile station 10 in the first enbodi ment. Request signal
transmitter lla haRemuasictsognal tHansanstertilig dhassqedunstiynnl of
containing an ID for distinguishing the host station. Request signal
transmtter thransmwinsming therequesst signal oromtaggimar dasild ofoat
timng of conmunication. After a start of comunication, request signal
transm tter LitergO fdgg akhe thessnstetiba randiedniorgasionReaRst Besponse
signal receiver 1lb has a function of receiving a request response signal
transmitted irequespgonsecoomaniegtiésn si grEed A requeBedseghal Fégdinded is
fed into comruni cati on speed 25 determ ner 11d. Conmuni cati on speed

determ ner 1ldrammmittfemnctilon 13®mnsmits the request signal on a

regular basis or at timing of communication.
Request response signal receiver 1lb has a
10 function of receiving a request response signal
transmitted in response to a request signal. A request
response signal received is fed into signal analyzer
llc.
Signal analyzer 1llc has a function of analyzing
15 an input request response signal and determining
whether it is possible to perform communication with
base station 20 through a predetermined communication
path on the basis of communication  propriety
information included in the request response signal.
20 It further has a function of giving an instruction
about whether request signal transmitter 1la should
transmit a request signal, based on the result of the
determination.
Mobile station 10 may also include a channel
25 group selector for selecting a channel group, a hop

count information buffer for memorizing information of
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FP03-0107-00 of determ ning a comunication speed fromnobile station 10 to
base station 20, based on a request response signal received by request
response signal receiver 11b. Communi cation speed deterniner 11d 107-00
interstation comuni cation speed determ ner 1lle for determning an
interstation communi cati on speed between the nobile station and rel ay
station 30 or base station 20 as a source of a request response signal on
the basis of an interference level at the source of the 10 request response
si gnal incl udeddm adwntre@nebtsa e¥ponse signal . Communi cati on speed
determ ner 11d determ nes the conmunication speed fromnobile station 10 to
base station [2pouwaded agh Itatianler stati on communi cati on speed det ermi ned
by interstation 15 communi cation speed determ ner 1lle and based on an

i nterstation conmudincathen pyssedtheemeedingsh, paiglay statiens T®ndsituting
t he communi cation path fromrelay station 30 as a source of the request
response si gidlt to trmeimhtfwrcioning| y8ed rarepbereéervEqlp¥angdse 20
response signal. Were the source of the request response signal is base
stati oh 20, tYREeahuekinakspersivedgasl ikortSai futhed i heshiBeloRaging
interstation comunication speed, and thus the interstati on comunication
speed det er mGRRRIML it eraf atdOIPLBREHRFHUNFEGRR LR spREBLIHEer ATABY fle is

not hi ng but the conmuni cati gon, speed between t he transnitthg sg%tiog 139
plurality of mobile stations 10 or base statiohs an

decoding them into information sequences. Relay

station 30 calculates transmission powers according to

10 desired reception levels notified of by stations to

receive packets (packet recéivers), again spreads the

information sequences, assigns the calculated

transmission powers to the respective spread sequences

independently of each other, and places and transmits

15 the spread information sequence signals on

predetermined channels (e.g., channels according to

channel groups selected based on hop counts to base
station 20).

Since the relay station has the function of

20 calculating a transmission power according to a desired

reception level of a packet receiver, it can implement

stable and reliable transmission using the transmission

power. Since relay station 30 despreads a received

signal once and decodes it into an information sequence

25 (to be spread), it is feasible to effect a correction

for gain of the signal.
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FP03-0107-00 and the receiving station. Now, |et us describe a nmethod of
determ ning the comruni cati on speed on the basis of the interference |evel.
The conmuni cation speed is nornally one of discrete val ues det er ni A GL07-00
dependi ng upon chip rates and thus, for exanple, the comunication speed R
can be determned as a maxi num satisfying the follow ng expression for SIR
value S determned by the interference level. R < S X k(constant) 10

Communi cat i on path elector . IIf has a functioon of determ ping ,
communicat on pat S SOn AR Lo (et (A OE S ORMIAP cdtaloh Bfeed

det erm ned by ni cation e§d determn lld More specifically, it
sel ects each 45 %%Ylgﬁ BERFANENEY gﬂﬁble hod“ﬁSSE%%%e&Plgﬁgand a
comuni cati o ath with a es}. conmuni cat i on spe 4%? t Rela
Seaton) Rel dy <EHtFSn SohEPH b ddder PBOHE HABRL O n e es e TR L

enbodi ment rela st at 9n 0 is simlar to 20 rela statian 30 in the first
enbodi ment as §'cre|rbe|(§ LSFSNA t adolé%q‘ﬁ%f fl.ﬁ'qu}aglﬁ sERPNGSEs a

Cont 1 gr at | orf P el 85 %%?f%ﬁ% 311 %5 2O derar s PRGOS H g
1o ° shown s'i%nFa'lg;- 12eqh8L8Y FAUULS0 L5o501P 130e :0f f eayigst g3l gnal

receiving a request response signal transmitted in

response to a request signal; request response signal

transmitter 34 for transmitting a request response

10 signal to a request signal received by request signal

receiver 31; data processor 35 for processing packet

data; interference level measuring part 36 for

measuring an interference level at the host station;

and communication propriety determiner 37 for

15 determining whether it is possible to perform
communication requested by a request signal.

Data processor 35 extracts a desired signal from

a received signal and despreads it to reproduce

information. The reproduced information sequence is

20 again subjected to coding, spreading, and D/A

conversion and the resultant data is transmitted as

placed on a carrier wave amplified according to a

transmission power level calculated from information

(e.g., information about an interference level and a

25 propagation loss at a packet receiver, or the 1like)

acquired from a transmission power controller (not
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FP03-0107-00 receiver 31 for receiving a request signal; interference |evel
measuring part 36 for neasuring an interference |evel at the host rela
station 30: request signal transmitter 32 for transmtting a 5 r gr@¥t0107-00
signal; request response signal receiver 33 for receiving a request

response signal transmtted in response to a request signal; interstation
communi cati on speed determner 38 for determning an interstation

comuni cati on speed between the host relay 10 station 30 and anot her rel ay
station 30 orsHmase station 20 as a source of a request response signal on
the basis of an interference level included in the request response signal

recei ved by requestReesyxinseigingrdal receéiveer 33: haguest fuwspcie $fgnal
transmtter 34 for 15 transmtting a request response signal containing

i nf ormati on ofeddiericoymmeni catguEs tspedgnddt etmiamsthifyt scht &romt mepile
comuni cation speed determiner 38 and information of the interference

-l evel neasursrhtbyon ntld f evencirdrevensigessur i Rl par tsBstiamd Iddta 2@
processor 35 for processing packet data. Relay station 30 is al so provided
Wi th connect irgrtisigati iorcedVerragepbionecefvi g Aca¥préct iSd¥nSilgnAt
connection signal transmtter 42 for transmtting a connection signal; ACK
si gnal recei waqUWSsf osigaedi viageaneACK ki gfal fég trR niltited fier S ¢Sonse
to a connection signal; and ACK signal transmtter 44 for transmtting an
ACK signal . 1gvel pregssouDrg OPast

Interference level measuiing part 36 has a
function of measuring an interference level at the host

10 station at the time of receiving a request signal.
Communication propriety determiner 37 has a
function of determining whether it 1is possible to
perform communication at a communication speed
.requested by a request signal received by request
15 signal receiver 31, based on an interference level
measured by interference level measuring part 36.
Whether it is possible to perform communication at a
communication speed requested is determined, for
example, by finding a maximum communication speed
20 available for communication on the basis of the
interference level measured Dby interference level
measuring = part 36 and comparing it with the
communication speed requested by the request signal.
The result of the determination by communication
25 propriety determiner 37 is fed into request response

signal transmitter 34. When the determination is that
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10 15 Data processor 35 extracts a desired signal froma received signal
and despreads it to reproduce information. An information sequenc
reproduced is again subjected to coding, spreading, and DA convef%?%ﬁo%%ﬁ'oo
the resultant data is transmitted on a carrier wave anplified according to
a transm ssion power |evel calculated frominformation (e. g. information
about an interference | evel and a propagation | oss at a packet receiver, or
the like) acquired froma transm ssion power control|er (not shown).
Request si gnait r é8eiRASFSHA1428%a B 3 n%@ r%%%h@a%£?IéQU§§th§%S&hal
transmtted fromnpbile station qr from another relay stati.on 30. A
notification%%ﬁﬂ%%l?ﬁ@n?%bEB?FoﬁgoﬂsaWQB ?és? nﬁﬁeagéiﬁﬁmiﬂéEﬁ%ﬂuﬂ
receiver 31 is fed into interference |evel nmeasuring part 36 and into
request signadi®t4dhsmitter 32. Interference |evel measuring part 36 has a

20 function of neasuring an interference |evel request _signal t he
host rel ay stationaﬁﬂuﬁ%ﬁuﬁégngﬁg AN ﬁtg% %fshg% quﬁthPoﬁﬁéf
transg%tting a request, signal to another reI%¥ sta%ion 30 or.to base

st at i 5 $t189ncd ontBEUFRE porisEy ME8cei VRre 3% s &

: nal
(oCeL VNG % TRQUSEL LEBRONSE BANAL: LERn ERUE GHOLA0S RIS O
from communication propriety determiner 37.

Request response signal receiver 33 has a

function of receiving a request response signal
10 transmitted in response to a request signal transmitted
by request signal transmitter 32.

Request response signal transmitter 34 has a
function of .putting the determination propriety
information based on the result of the determination by

15 communication propriety determiner 37, into a request
response signal and transmitting the request response
signal. It also has a function of, when request
response signal. receiver 33 receives a request response
signal, putting the communication propriety information

20 included in the received request response signal, into
a request response signal and transmitting the request
response signal. The destination of the request
response signal is relay station 30 or mobile station
10 being a source of a request signal, and thé

25 destination is specified by an ID included in the

request signal.
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station 20, in response to a request signal transmtted by request signal
transmtter 32'. A request response signal received is fed into
interstation comunication 5 speed determ ner 38. Interstation FP03-0107-00
conmuni cation', speed determ ner 38 has a function of determ ning an
interstation communi cati on speed between the lost relay station and anot her
relay station 30 or base station 20 as a source 10 of a request response
signal, based on the received request response signal. A method of

det er mi ni ng t{A&ocoamBasiec &tiadii®peed on the basil of the interference |evel
is simlar to that in the base of nobile station 10., 15 Request .response
signal transnitter TB haenfitumstion offtrbasei t3tagten r edledt lespbnse
signal containing information of the', interference |evel nmeagured by the

i nt er f er ence deswalibheshseiowy paferssnangot Fd dinter st i PP EOMANF &8t on
speed determ ned by 20 interstation comunicatjon_speed determner 38. The
destination &f thaseedlestiqresplnsks sicoimrised h‘éfré?%f‘sé‘ilavi% %@t(?r
nobil e station 1D as a source of the request signal and the gource S

speci fi ed bypm@qqsaqmlaaeéqn1RHR?%%&&E%tt§P@ﬁ§F?t?g [F&fsut T B2 “8fat i on]
The configuration of base station 20 wl| be 143 FP03- 0107-,00 d%gqribed
bel ow ref erriaRFa o Mgorls. A shpwRR PRI EF§n915EhBasBYSFPEFE6A 20558

conprised of transmtted data processor ﬁS for Erocessing tnan%ptfagp dat a
fromthe cor&araink IR (PERCHFIRT ng? t ART pPHEESSEYRHat 5L VED A4

and generating received data to be transmitted to the
core network; request signal receiver 21 for receiving

10 a request signal; interference level measuring part 22
for measuring an interference level at receiving
station 20; communication propriety determiner 26 for
determining whether it is possible to perform
communication with mobile station 10 on the basis of

15 the interference level measured by interference level
measuring part 22; and request response signal
transmitter 23 for transmitting a request response
signal- containing communication propriety information
determined by communication propriety determiner 26.

20 Request signal receiver 21 has a function of
receiving a request signal transmitted from relay
station 30 or from mobile station 10 and supplying a
notification of reception of the request signal to
‘'interference level measuring part 22.

25 Interference level measuring part 22 has a

function of measuring an interference level at

118



5 received data processor 24 for processing received data and generating
received data to be transmtted to the core networks request signal

receiver 21 for receiving a request signal; interference |evel ne%%%?T%bp7‘oo
part 22 for neasuring an interference |evel at receiving 10 station 20; and
request response signal transmtter 23 for transmtting a request response
signal containing the interference |evel neasured by interference |evel
measuring part 22. Base stationé%ﬁ is also provided mﬁth,%onnectionzgignal
receiver 27 fic§etididyi Agah1ies NERER ORSSPGNARS Fhd"REKELFgRAPT ©
transmtter 28 for transntti ng}: an ACK signal  to a connection si,gnal..
Request si gndl®GeREEPer P fas TEFURRE | S BRY e & ng SEYSSFue S %idgnal
transmtted fromyrelay station 30 or fromnobile station 10 and supplying a
20 noti fi cati'diFofY§%ecebti on of a request signal to interference |evel

measuring part 22. Interference |level neasuring part, 22 has_a function of,
when receiving a nStAFEHIT Yt rBE%BFFﬁEYOfi%ﬁ%ﬁﬁh&ﬁrsigﬁaILPFonF¥equest

signal _receiver 21, 25 asyring an interference |evel at receiving station
20, 143 FPORRSTOR D0 Foquts FEThIiE e WIGHRT ¢ rensrit { GO FL R 40
function of tran mtti‘g‘%f\the igterference | evel . neasur ed i nterference

b)é.
| evel neasuriffF P SFWERFEREYCRt AFi 6h BRAGTS tobPRBUBLERIFSRP1EPES

source of 5 the rqggfst ségnal. R@qugsta esgons% i naletQQn%ni%F%&123 is
abl e to speciTFIHET ethy? stRETORT 30 8Pt r ARSFTEPNG Vs R0 116 L83
source, base%é)efJgE 21. Whether it is possible to perform

communication at a request communication speed is
10 determined, for example, by finding a maximum

communication speed available for communication on the

basis of the interference level measured by

interference level measuring part 22 and comparing it

with the request communication speed requested by the
15 request signal.

Request response signal transmitter 23 has a
function of transmitting a request response signal
containing ' communication. propriety information on
propriety of communication based on the determination

20 by communication propriety determiner 26, to relay
station 30 or mobile station 10 as a source of a
request signal. Request response transmitter 23 can
identify relay station 30 or transmitting station 10 as
a source of the request signal, based on a source ID

25 included in the request signal.

[Method of Determining Communication Path]
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source IDincluded in the request signal. A conmunication path determ ning
met hod in nobile 10 conmuni cation system 1 according to the present

embodi ment will be described bel ow, while al so describing the corfAH#c®tqorP0
pat h determ ning nmethod according to an enbodiment with reference to Fig.
16. Fig. 16 is a flowhart showi ng the operation of 15 the communi cation
pat h determ ning method according to the present enbodinent. First, nobile
station 10 transmts a request signal (denoted by "RQ signal"™ in Fig. 16)
(S50); base stati oNe2Bodaced fesldatteermigruest asi gemhuniaashpnt vk fr odnnobi | e
station 10, then 20 neasures the interference |evel at the station itself,
and transm t siob irlequestmurasiEdiise ss ystem cont fii thagpraeentasnpbediment
interference level to nobile station 10 (S52). Mbile station 10, receiving
t he request wddgonde sidgsalr ifoeans ivetlowd f wbrlleaselseat detaldindet R8I nes
the 25 comuni cation speed on the basis of the received request response

si gnal (554) camhurigediars patis detRpodringy -Botkednaccondlng i £ cahi on
(denoted by "CN notification" in Fig. 16) containing the information of the
det er i ned cemnodigewnitonofpdde t proaset stiavient iz ( S55he mesthedsat kdn 20,
recei ving the connection 5 notification transmtted from nobile station 10,
sends an ACKdes emhiirlingt ahe ororowndset ioid Rpathngnelivsle cpareieatifon is
est abl i shed between nobile station 10 and base station 20 (S60). This
singl e hop coepermiating |8 alopaywNigiattigimedrdtRor ¥idh endl of 2EHESTO
communi cati on between nobile station 10 and base station 20. Then nobile
station 10 ag@MPUNigHREHias asPegtestnd gARthess?) .ofrhedpEELBER 1RGN

transmitted on this occasion is a request signal traqgnltted in_qrder to
communication path satisfying a require ine quality.

10 These methods will be described below using examples in
which mobile station 10 serves as a transmitting
station.

Prior to the description of the communication
path determining methods, an example of radio 1link

15 design in the present system is presented in Fig. 6.
Referring to Fig. 6, the cell radius in this system is
1.66 km and communication at 64 kbps is secured in
single hop connection. 1In this éystem-communication at
384 kbps is available in part inside the cell where the

20 distance is 1.06 km from base station 20. When
multihop connection with a single relay is applied in
this system, the present system permits four
communication modes of single hop 384 kbps, multihop
384 kbps, single hop 64 kbps, and multihop 64 kbps.

25 Supposing a relay at a relay station requires a double

communication time, an effective communication speed in
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15 search for a relay station 30A available for nultihop comunication. In
this case, since the communication speed is deternmned |ater bas ¢?14ﬂ§%-00
request response signal; the request signal does notwhave to contalimmt
information of the request communi cation speed. In 20 order to search for a
relay station 30A in the nei ghborhood of nobile station 10, nobile station
10 transmts the request signal by a transm ssion power necessary for

transm ssion within a predeterm ned range. A relay station ,30A, receiving
the request PBlsiigeal cemns@tiead q%%%biqaéfst’é%%n D, SnG S ggpa
request signal (S64). Base station 20, receiving the 146 FP03-0107- 00
request si gnabnnegRdmnt.t ed\akH + heNe e P&y eSitadivicoF JERN Healtre s SPRE
interference level at the station jtself and transnmts a,request regsponse

si gnal cont aitBi NP2 h&bpsasii ed8idnt BPP2r idd YnARe| CPBRERELPBY a2 d a?’ on 30A

5 (S66). The relay station 30A, receiving the request response_ signal

transm tted &bom biasebdt ¥oPen WEL LRy ﬂ@?cﬁﬁoﬂnt erdtiat i%‘ﬁl%Brngr]iﬁcati on
speed between the relay station and base station_20, based on th%.r cei ved
requet resp&sseafiandd (‘BB88PY - ThE1Rel 373]‘\ 19RQY &t A8n %ﬂ‘@eeash?eg t"ﬁg‘
interference level at the station itself of the signal_ fro bile,station
10 and transtQ§¥$r%&ﬂk%ﬁn$e§80ﬁ§§:ﬁ?ﬂﬂﬁcE%atﬁPn%ngqﬁﬁcé%%ﬁf%ﬁ &P the
nmeasured interference |l evel and the, interstation cq ni_catyon

det er mi ned aPYst2HEES DSP SHMBTF LR At Porf At t&76) 2 SRS |ie‘9s%”§??‘§§ 10
determ nes the comruni_catiqgn speed on_the co ni_¢cati.gn il e
station 10-réi-&P SRt LEAM3GADRBS &t :?ﬁa&ﬁofo%agé &% ‘?Itﬁ,‘ge‘?éagg?tt
response signal transmtted fromthe relay.station: 30A.(S7 0

Speci f | callyg%t‘lhek%%i | @hddg | ROTRE RS énteés){l%%g il(r?t ef ?%&gi on e

basi Sbf the BT T Sy enkE PAVRY 1B AL TRCART SAGCEr  6apores s gnal  an

basi s . . . € request response signal and
then determ|¥§%§gé éaﬂﬂy%nlggtlggpgpeenga_ 7B is an illustration

showing an example in which a mobile station 10 located
more than 1.06 km apart from the base station 20 is
connected by multihop connection. Since a relay
15 station 30 for relaying between the mobile station 10
and the base station 20 is located within 1.06 km from
the base station 20, a connection at 384 kbps 1is
possible between .the relay station 30 and the base
station 20. If the mobile station 10 and relay station
20 30 are located within 1.06 km, a connection at 384 kbps
is also possiblé between the mobile station 10 and the
relay station 30. Supposing the relay requires double
the communication time, the multihop connection shown
in Fig. 7B permits communication at 192 kbps between
25 the mobile station 10 and the base station 20.

Methods of determining the communication path
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25 the communi cation path of nobile station 10-relay station 30A-base
station 20, based on the interstation 147  FP03-0107-00 connuniﬁﬁpigg ~00
speed between nobile station 10 and relay station 30A thus determ gd &Rg
based on the interstation conmuni cati on speed between relay stati on 30A and
base station 20 included in the request 5 response signal. Subsequently,
the nobile station determ nes whether the determ ned comuni cation speed is
greater than the comunication speed by single hop cannectiogn, and

det er mi nes whétherthiehd augmnini careRipat hoBf SREEF &g K%t desciobed) ay
station 30A-base station 20 shoul d be sel ected (S74).. \Wen gﬂe

conmuni cat | ohedpwedwiishgr Seerensen toat Fad -t hé -cormif cabPbACHSEt hhy

si ngl e hop connection, the conmmunication path of nobile station_10-rel ay
station 30A- besschtiag ofp0ths EPW&HQ&H%&%OWM%ﬁt?h¥l5§mﬁﬂﬁc fF8f°pat h™ of
nmobi | e station 10-relay station 30A-base stati%n 20 i% selecteg. ggbile
station 10 t CONEMNLSa% ieannePEesh AOCLECat PEHPPESt h8Tr eF 8§ EH 5L PR30

(S76) . The relay station 30, receiving the caonnection notificatj from 20
nobi | & st at i 682rGhingr thrs %?an§ﬁﬁ?§l§gc ﬁ%ﬂnéﬂﬁ1QQWW??%%TF%ﬁgtégggse

station 20 (S78); base station 20, receiving the connection _naqtification,
transnits anWwACK t@hﬁhemﬁépavnbtéﬁﬁéﬁagéﬁ (%gﬁyPnécé8&ﬁﬁniE§F%§n ?ga

establ i shed between relay station 30A and base statipn (S8
Subsequent | y medfosts fe SRFUAN G ShhbNt SR TR %o n%gatggﬁ%§f%§ %gg@

station 20, %%% r%éﬁﬁfﬁf&ééﬁhg!m%ath with the minimum available

communication speed, among which a method of

10 sequentially searching for the communication path,
starting from the communication path with the maximum
available communication speed will be first described.
Fig. 8 is a flowchart showing the operation of
communication path determiner 11 in determining the

15 communication path with the largest communication
speed.

Mobile station 10 determines the communication
mode and communication path at predetermined intervals
of time or at timing when a need for communication

20 arises. As shown in Fig. 8, the mobile station first
attempts to connect by 384 kbps single hop connection
(S11). Specifically, mobile station 10 makes request
signal transmitter 1lla transmit a request signal
containing a communication connection request at 384
25 kbps and, when base station 20 receives the request

signal transmitted from mobile station 10, interference
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FP03-0107-00 30A transmts an ACK to nobile station 10 (S84), and a

communi cation is established between nobile station 10 and relay station
30A (S86). A nethod of realizing the comrunication at the det er m ERP-0107-00
comuni cation speed may 5 be a method of changing a nodul ati on systemor a
met hod of changing a spreading system Subsequently, nobile station 10
again transmts a request signal (588). The request signal transmtted on
this occasion is a request signal transmtted in 10 order to search _for a
rel ay statiorde3G8 aesswbing fRArml? i RopsSebatuRNeat bR IREeBFGert &6 isear ch
for a relay station 30B in the nei ghborhood of pobile station 10, bile
station 10 transhiase t AbatégnesiOsi gnaPPB§IReREaNsni R3FBn TRMeCThecdssary
for transm ssion within a 15 predeterm ned range. Mbile station 10 does

not have to aukiesM edgBuURhgetieRapPEIREIDHE IGASTIGBSEX| <P PRteraine

nei ghbor hood, before the transm ssion of the request signal: The nobile
station firstwhetitron Btigbs PRES1P&RaySRAY e 3bhe §9Eg‘853il§f",t18§? a
transmtting a 20 request signal and receiving a request response signal
theret®. A rel®y iergi vhtBoBObiédEeiSkatd the fedR@itS sPYnah et r’ﬁrtetogd from
mobil e station 10, transmtgs a request_respopnse signal_to nng'le station 10
in accor dancelMisHE R HRNSANe LEVEw-as | TaHe c88&%of gsrr]cea\WTES bat PSY S30A

S90-S96). Mbbhile station 10, receivi t t Si I
'Ehe rel ag/ st ﬁqr@w@g@ti&q@ propriety n%ng]oernﬁaetglugﬁ cgr?s%ornosperlsé%naoff rom

communication thus determined, into a request response
signal and transmits the request response signal to
10 mobile station 10. | Thereafter, mobile station 10,
receiving the request response signal, makes signal
analyzer 1llc analyze the communication propriety
information included in the request response signal.
As a consequence, if the single hop communication at
15 384 kbps is possible, a communication path by 384 kbps
single hop connection is determined and the
communication is started.
If it is impossible to perform the communication
by 384 kbps single hop connecticn, a search is made for
20 a relay station 30 available for 384 kbps multihop
communication (S12). Specifically, mobile station 10
transmits a request signal containing a communication
connection request at 384 kbps and, when a relay
station 30 receives the request signal transmitted from
25 mobile station 10, the relay station 30 measures the

interference level at the relay station itself. Then
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FP0O3- 0l 07-00 determ nes the comruni cati on speed on the communication path
of nobile station 10-relay station 30B-base station 20, based on the

recei ved request response signal (S98). Subsequently, nobile statFdh3-49L107-00
selects 5 a conmuni cation path with a | arger conmuni cati on speed out of the
comuni cation path with an internediary of relay station 30A connected
before and the comrunication path with an internediary of relay station 30B
(S100). When the comrunication path via 10 relay station 30B is sel ected
herein, as shHdwn inelRiy. sk&itimreodfunivedeison cosrmestisEitiismed peRpriety
comuni cation path of nobile station 10-relay station 30B-base station 20.
Narmel y, nobi detstmtingr 187 r slefidnsine colretdigon Ifot il caossille t ke rel ay
station 30B (S102) 15 and the relay station 30B, receiving the connection
notificati onpanfigmi thea connettcahiant ifl cAhrorregnwabeasian i Gpezg
(S104). Base station 20, receiving the connection notification, transmts
an ACK to thel384 ajkbssat heredoB ardduessafunPEatiloh ize@IRHD| iSH98@ lhet ween
20 relay station 30B and base station 20 (S108). Furthernore, the relay
stati oh 30B ikRsed abhi sHp@nmeEFsSuLRd cédnvgafesrnss werebase Wieri ¢he20,
transmts an ACK to nobile station 10 ( S110 é and a communi cation is

est abl i shed Beasieh dbbihe deberdhnabliandifethptsist it6n iPposeBodg1t®) . In
this case, the conmunication path of nobile statjon 10-relay station

30A- base st atRif @on | §hesorommppbealian 00 thieschphakt SF2 tharel §0 Pwes
comuni cation path via relay station 30Ais switched to the comuni cation
path via reIé?“%t%@m%HnBGBFlQBnPéP§Q¥FF$flﬁékgmﬁﬁﬁﬁﬁn&QFFSﬁtbQEhtﬁea rel ay
station 30A is selected, the 5 communication is not established on the
conmuni cat i ontEARRRA B 1%l a9f st BRF onCBBUNHGRTERB corPifi cét i SRYPEST of

nmobi |l e station 10-rel ay, stati on 30A-base station 20 js.nuaintained.. The flow
Showni@ n Fi g POSPUIRR HEFRALbARC: fd A5arES orf ro7 ROBLLE SCALR6R 2010

the T ar ger  coMuRfESt O S4pootIRest oBRdred DErUIees ne andzof remgrics 11
comuni cation with base ggati on 2 a -Ttie c%rmucnei cati on ath dg%gr mf%q:d by
this flow cal*be* 2ppFTedS+H8E Onlg 6 ke SCAEE wher & pE@EStsE are
this relay station 30 to perform the communication at
the request communication speed, 1t 1is useless to
15 perform a search for a communication path from this
relay station 30 to base station 20. For this reason,
transmission of the request signal is terminated at the
point . of the - determination of incapability of
communication, thereby achieving increase of efficiency
20 of the entire mobile communication system. When
communication propriety determiner 37 determines that
it is possible to perform the communication, the relay
station 30 transmits a request signal containing a
communication connection request at 384 kbps. When

25 base station 20 receives the request signal transmitted

from the relay station 30, interference level measuring
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15 transmtted fromnobile station 10 to base station 20, but also to the
case where packets are transmtted from base station 20 to nobile station

10. Nanmely, the present enbodi ment can al so adapt to cases wher e FP03-0107-00
bi di rectional conmunications are carried out through 20 the conmuni cati on
path determ ned by one station. Although the present enbodi ment was
configured so that nobile station 10 functioned as a transmtting station
and determ ned the conmmunication path between nobile station 10 and base
station 20, baris 22 smedspessi bhe, frorexferpree tevadoptt a tddnf Pgdfati on
wherein relay station 30A functions as a transmtting station 151

FP03- 0107- 00 saad idet erarichescomeusboabhpvat POPpFAtEt Y tde tqeningfest 6

comuni cation speed fromrelay station 30A to base station 20. By adopting
this confi gudaticamirnidse ooreniExatiton jat lpesshoite tar gestfesmnufif€ati on
speed 5 between relay station 30A and base station 20 can be determ ned,
after the cowwmmmundtdadn quat &t otheobiéquesat coRMEDicatipnstIReH 36Albase
station 20 is established. In the present enbodinment, the station having 10
transiditted tihe methickd stagnadn(nbbskd Srattifvnh measwred| APteratrEAcs0)
determ nes the interstation comuni cation sgeed bet ween the station_ _and the
station as alsoelce ofSubdmequsniest r 88§6nsetatynnl ,2dadedssh £REuest
interference level at the station as a source_of 15 the request si%nal
i ncl uded in uh@pmﬁqu%stsiqnﬁknuﬁﬁéﬂiﬂ%ﬂt?Fan%%itFéﬂnFﬁlFesgon§§qP8 the
request signal. Another potential configuration is that,the _stati.on having
recei ved t he resqegste s$ jomdl ( FERER18€A0T G 0CIRNBRLe2 5+ AR BROPEELY -
determi nes the interstation 20 conmmunication %Peed bet ween %Fe s%ﬁﬁion and
the station dnfDmwmlrin PNt RECPEHAEYL Ofi GIRIMULLAITE Yh thet it &FF&¥ence

| evel at the station itself and the pro gagion | oss _of t.he ngueﬁﬁlsignal.
When thi s corsftiguiran i 88 i &S adopf@HICENnfYr nixfEont SBRTE T ¢ - Ina - ©

relay station 30, receiving the request response signal

thus transmitted, transmits a request response signal

containing the communication propriety information

included in the received request response signal and

15 the communication propriety information at the relay

station itself ("communicable" Therein), to mobile
station 10.

Then mobile station 10, receiving the request

response signal, makes signal analyzer 1llc analyze the

20 communication propriety information included in the

request response signal. As a consequence, 1if the

communication by 384 kbps multihop connection 1is

possible, that is, when the relay station 30 and base

station 20 both are communicable, the mobile station

25 determines the communication path by 384 kbps multihop

connection and starts the communication.
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25 determ ned interstation conmunication speed is put into the request
response signal and the request response |52 FPO3-0107-00 signal is
transmitted to the station as a source of the request signal. In FR@3n®bP7=00
comuni cati on system and conmuni cati on path determ ning nethod according to
the 5 second enbodi nent, first, nobile station 10 establishes the single
hop conmuni cation with base station 20, thereafter transmts the request
signal to search for a nultihop conmunication path, and determ nes the
comuni cati on speedfon the commitkRaoiPpat RYf outft bykbpst hawWdahdr based
on the request response signal. In this configuration, while the

conmuni cat i orFYNg¢E 52N edEabiNRIRIY DR meEReNBIRREL &t BEREACRO AdiEMRise
station 20, the selection of the conmmunication path can _be carried out on
the basis of theCeBRfthi &ati%h sbeedsingles hepl epbRecEhaRgdSier -t o A
communi cation path with a |arger communi cati on speed, whereby it is
feasible to s ¥or Rerfunizatih AN widh Hifherd fqramant ixdissher
speed) _whil e decreasing the tine geriod bef ore establishnment of .

conmun? cat i orAtBRES e Ehe BPAskbest aBRgdfedr ol AT St Yommitisgatiton pat h
i s al ways mai ntai ned, communi cati on can be continuous|ly carried qut on the
singl e hop cohfruRPE&EPE® pBP h REFGPER t Rhg FYRBHMESR T HPN oMt he4 mifRRshop
connection, whereby it is feasible to reduce 2? the risk of_ disconnection
of communi catHEL&MERP: heOBREFEEPBN J&eBPPRLRg FB7 tHORuIASTRIFines

o Con 1 .
comuni cati o théﬁ%ommunication path by 64 kbps single hop connection

and starts the communication. When it is impossible to
10 perform the communication by 64 kbps single hop
connection, the mobile station attempts to connect by
64 kbps multihop connection (S14). A specific method

is the same as the aforementioned attempt on the 384

kbps multihop connection. When it 1is possible to
15 perform the communication by 64 kbps multihop
connection, the mobile station determines the

communication path by 64 kbps multihop connection and

starts the communication. When it 1s impossible to

perform the communication by 64 kbps multihop

20 connection, the mobile station is incapable of any

communication and the mobile station like a cell phone

or the like is determined to be located outside the
communication area.

As described above, mobile station 10

25 sequentially attempts to «connect from the fastest

communication speed and establishes a connection to
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FP03-0107-00 path and determ ning a comruni cation path is again carried out
after the start of the communication on the single hop comruni cation path
as described above, it is also feasible to again switch over to &P03-0107-00
comuni cation 5 path with a larger comuni cati on speed. The above second
enbodi nent described the case wherein nobile station (transmtting station)
10 was provided with comuni cation path determ ner 11, determ ned the
conmmuni cati on speed between the 10 transmtting station and the receiving
station on thbheaskasstsationh@0r equetiher eoponsd caitgeal spesdnieteamings base
station 20 or fromrelay station 30, and determ ned the comuni cation path
on the basi s asheceuhunitabdeal shequawy bie tic adepsihleorlia gdPAEFBADRNher ei n
15 base station (receiving station) 20 has the conmmuni cation path,

det er mi ner. Naeel gommhehcabbbhe psitdy i whtlotde rlazge st acPBRUBOCAFAREN ts a
request -signal; base station 20 determ nes the comunjcation speeds on the
respective copaed caricn esitaizligusetheon conreetioher PREBASE | BPBLd®at t he
base station itself and the relay information included in the request

si gnal5 (t he istadristratl Grarcdrivags citaoFPpe@d i nfornati on between each pair
of stations constituting the communication _path between nohile station 10
and base 25 stati o 20§thadd ofet 6eaueas iedd Yc oRRERPERLNEN Wi hSERLChe basi s

t hereof. 154 , o
from the communication path with the minimum

communication speed will be described below. Fig. 9 is
a flowchart showing the operation of communication path
10 determiner 11 in determining a communication path with
a largest communication speed. It is assumed that the
conditions for radio link design are the same as those
in Fig. 6 and mobile communication system 1 permits the
communication speeds of 384 kbps and 64 kbps in each of
15 the single mode and the multimode. As shown in Fig. 9,
mobile station 10 first attempts to connect by 64 kbps
multihop connection in which it 1s easy to secure
communication (821). A specific method is the same as
the aforementioned attempt on the 64 kbps multihop
20 connection. When it is possible to perform the
communication by 64 kbps multihop connection, the
mobile station attempts to connect by 64 kbps single
hop connection, while securing the 64 kbps multihop
connection (S23). When the first attempt results in
25 finding incapability of the communication by 64 kbps

multihop connection, the mobile station also attempts
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FP03-0107-00 (Third Enmbodi nent) The following will describe prograns to
substantialize the nobile station (transmtting station), relay station,
and base station (receiving 5 station) constituting the nobile FP03-0107-00
comuni cati on system according to the present invention. A conputer to -
execute the prograns according to the present enbodinent is a term nal such
as a cell phone or the dike formng the nobile conmmunication system and 10
conmputer with a comunication function by nobile communication . Figs. 17
are il ustraticonsoshewitngbyheb&Lorkbipgur ainghs diop hearoraniiiaat i(682pat h
control prograns according to the third enbodi nent for 15 substantiali zing
the nobil e chmmamismat thersysiema npolss ifdiddtt yentbbditnmebhe Wenlute in
comuni cation path control prograns are applied to the respective stations
of the transmianrieniist at¢erurree| ayesdaseonef. &hd rebeewncag stfatiaon, they
serve as a transmtting station program 20 as a relay station program and
as a recei vi apmtatiater ogebay retapetonveB). Fi gWheZA thows Bitasswittting
station program 110A, Fig. 17B relay station program 130A, and Fig. 17C
recei VA ng st axdson { ogy afiri@ing  Fecapowhl iy FP§. thzAcommandeitiiong byt ation
25 program 110A i s conprised of comruni cation path determ ning nodule 111
havi ng requet4 sikppsl F3Rglerph@rolgpnp@ction, the mobile station

becomes incapable of any communication.
When it is possible to perform the communication
by 64 kbps single hop connection, the mobile station
10 attempts to connect by 384 kbps multihop connection,
while securing the communication by 64 kbps single hop
connection (S24). When it is possible to perform the
communication by 384 kbps multihop connection, the
mobile station attempts to connect by 384 kbps single
15 hop connection, while securing the communication by 384
kbps multihop connection (S26). When it is impossible
to perform the communication by 384 kbps single hop
connection, the mobile station starts communication at
the maximum of communication speeds succeeded 1in
20 establishment of communication heretofore, i.e., the
communication by 384 kbps multihop connection
(effective communication speed of 192 kbps). When it
is possible to perform the communication by 384 kbps
single hop connection, the mobile station starts the
25 communication by 384 kbps single hop connection.

When at step S24 it is impossible to perform the
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transmtting nodul e 111a, request response signal receiving nodule 111b,
and signal analyzing nodule 111c. It is noted that the illustration
i ncludes only the conponents necessary for substantializing the 58P03-0107-00
comuni cation path determ ning nmethod according to the present invention,
while omtting the other conponents. Request signal transmtting nodul e
111a has a function of letting the conputer transmt a request signal.
Request response signal receiving nodule 111b has a 10 function of letting
t he conput er gewsinicat reyuest 38 éshbpsemylhbbp spgnactiral y ihegemddul e
111c has a function of letting the conputer analyze a request response
signal and detlexari e WestHidriliitty s thedsi fihe t & ggdifasr midomepiinestiion The
functions substantialized 15 by letting the conputer execute the request
si gnal transmacuireedoertauddlal tequebsepespofisénspgralorrdadiovintd atbdul e
111b, and signal analyzing nodule 111c are the same as the functions of
request signditatianndftepntladhieqbest Mobddensetat pral akseeiatde™Plis 20
and signal analyzer 1lc, resgectively“ of nmobile station 10 in the first
enbodirent . A stewRedh Y g3847RBPPPeBaRIdLatiopn GHSGCEROIBOE Hils: r dduest
signal receiving nodul e 131, request signal transmtting nodule 132,
request respdities siqpRd, 25vhekei vithg ifod P o bl qdést Reedsis e Wigynal
transmtting nodule 134, interference |evel neasuring 156 FP03-0107-00
modul e 136, HRIVEHRFERTERR | BY p3Opr ikOPF dRiR¥ A niRE noeRMeCE39T Rédifest
signal receiving nodule 131 has a function of jettigg t he gonputer receive
I

a request si gHRIlReuRELCR §HAL TS LS VTP WeRfct @Y1 3% RRE UYLt on
of letting the conputer transmt a request signal,. Request.response signal
recei vi ng nodf eC?%uHé§a§11°E}nc?F?§ﬁ15%f SPEF?FHggt he® c%%’f)ﬁﬁ:r"sﬁg‘gﬁitveoé
requesé response signal, Regues esponse si.gna transnitthanDdu e

I I l.e 134
has ad uncti drPBFIREER T HP t RETEHOE8MPuUt SPFRHsnFRe aSPRGHB &S onSe
signal. Interference |evel asuring_nodul e 136, has fungti.on of -l.etting
the comput er %iaEEPE SN %Heer %ﬁeﬁeanﬁggéPP'Cp%Qﬁﬂ(éh?%ng%;oﬁﬁ%ﬁ%Fé
determ ning nPI'gu's%c]é?e’édg%% air]; u@ﬁtel %lpf ki}[%tst Isr}l.%gtlhee ﬁ’g}r:rp%to%rne%ecti%rrm ne the

the mobile station determines the communication path by

384 kbps single hop <connection and starts the
15 communication.

Since the search is started from the
communication path with the minimum communication speed
easy for securement of communication as described
above, the time to the start of communication can be

20 kept as short as possible, by first securing the
communication path, and the communication path with the
largest communication speed can be determined by
performing the search for the communication path while
stepwise increasing the communication speed.

25 A method of determining the communication path

satisfying the required line gquality will be described
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15 propriety of comuni cation, based on the interference |evel neasured by
the interference | evel neasuring nodule. The functions substantialized by

| etting the conputer execute theca request signal receiving nmodulEPABIQ107-00
request signal transmtting nodule 132, request 20 response signal

recei ving nodul e 133, request response signal transmtting nodul e 134,
interference | evel neasuring nodule 136, and comruni cation propriety

determ ning nodul e 137 are the same as the functions of request signal

recei ver 31, neaguest pgigpaltd r aheniddsyr 3 3 béqudsd rcespondeasiignal
receiver 33, request response signal transmtter 34, interference |evel 157
FP03- 0107- 00 garas uidiet@ rpdrdindp, msthoehnmmietc atison desepriibet y tdet eddineer 37,
respectively, of relay station 30 in the first enbodi nent. As shown in Fig.
17C, recei Vi rfhadtiady GhdPregians A2 hesed ehueshe sigsakipedenvi ng nodul e
121, interference | evel neasuring nodule 122, request response signal
transm tting nodul @hk23requfirednmilimiecatitehipyopre =tin deéserae Hi med mbgul e
124. Request signal receiving nodule 121 has a function of 10 letting the
conput®r receiorenmircetuest spgadk, hetlerdserencehliebelameatounrnyadveés e 122
has a function of letting the conputer neasure an interference |evel.
Request resparfse si gMabst,ranksm Mbpag nddulMop£3 hasda flunckbpa, of angtti ng
the conputer transmt a request 15 response signal. Conmunication propriety
det er m ni ng noohwun k28 des modlenctomespohndingnd hetre tcorpee et » dét erdni ne t he
propriety of communication on the basis of the interference | evel neasured
by interferemal § égds meabuihop andusbndle. hgnecpumuniicas ipp modes.
substantialized by letting the conputer execute the request signal

recei ving nodid e thzl, abever-fdersarmidddy duliddan | mpnisdilien 22  redadst
response signal transmtting nodule 123, and communi cation propriety

det er¥fl ni ng s i 4 dgud lehet Bamec ABMWNeCF e | didicof DBt SRRt 1S gnal

receiver 121, interference |evel neasuring part 122, request response
signal transmkserdesgibed a case where the relay rarely causes the

delay of the communication time. Since these two cases
occur depending upon systems of multihop relay station
30 as described below, which flow should be adopted is
15 determined according to the system of relay station 30.
The multihop relay systems will be described below.
The first multihop system, as shown in Fig. 10A, is a
system in which the relay station performs no relay
transmission during reception of packet. In this case,
20 therefore, supposing a time necessary for transmission
of N packets in single hop communication is Tn, a time
necessary for packet transmission in multihop
-communication is 2xTn. Namely, the communication speed
during multihop communication is half the communication
25 speed during single hop communication. fhe second

multihop system, as shown in Fig. 10B, is a system in

130



FP03-0107-00 123, and conmuni cation propriety determ ner 124, respectively,
of base station 20 in the first enbodi nent. (Fourth Enbodinent) 5
Communi cation path control prograns according to the fourth enbodiBht0¥wbir-00
substantializing the nobile comruni cation systemin the second enbodi nent
wi |l be described belowwth reference to Figs. 18. Fig. 18A is an
illustration showng the configuration of 10 transmtting station program
110B, the configuration of relay station program 130B, and the
confi gurati omvidfc eceihd ng sé¢bdy on pragiam 128BsoAs pkofnrimg Fi gelaFA,
transmtting station program 110B according to the fourth enbodi nent is 15
i dentical in tdmdmssci @wondiginat recepdivhe afr areseket i ngIst ahiencgisegr am
110A according to the third enbodinent, but is different therefromin that
it is provideklsy hscattimni ¢ i omagpedd sdetlze ni(ni-Ag titodead kgt 1duirangl ace of
si gnal analyzing nmodule 111c. 20 Communi cation speed determ ni ng nodul e
111d has i nt erexteyitiiom cofrubhheatioh gpesiketlet eom hhag nbldel & inel e fogr
letting the conputer determne the interstation comunication speed between
the transm t tiranssiisdsiom andf a ¥t apaokeds a isouregual ates tBGuestiMeesponse
signal . Communi cation speed determ ning nodule 111d has a function of
letting the IBxessary for transmission of (N+1) packets. In the
former system, where the line quality request is one
for k Mbps, the communication speed satisfying the
request is k Mbps in single hop connection and 2k Mbps
10 in multihop connection. In the latter system, where
the line quality request 1is one for k Mbps, the
communication speed satisfying the request is k Mbps
both in single hop connection and in multihop
connection.
15 The operation of a communication path determining
method in the former multihop system will be described
with reference to Fig. 11. When the required line
quality is given as a communication speed (S30), mobile
station 10 first attempts to make a single hop
20 connection at the given communication speed (S31, S33,
§35, or 8S37). For example, where the required line
quality is 2 Mbps, the mobile station attempts to
connect by 2 Mbps single hop connection (833).
Specifically, mobile station 10 transmits a request

25 signal containing a communication connection request at

the given communication speed and, when base station 20
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FP03-0107-00 conputer determ ne the comruni cati on speed between the
transmtting station and the receiving station, based on the interstation
communi cati on speed determined by interstation communication spedd03-0107-00
determ ning nodule 5 111e, and the interstation comruni cati on speed between
each pair of stations constituting a comrunication path, included in a
request response signal received by the request response signal receiving
modul e. The function substantialized by letting the conmputer 10 execute the
conmuni cat i orresedete detbeni neageabdu nal d transe e d8Mhe™PRALEI on of
comuni cati on speed determ ner 11d of nobile station 10 in the second
enbodi nent. Afaghoun X0 Fi ginteBferenay stlgviedn PrAFHMANIBOBPA5tacédr di ng
to the fourth enbodinent is identical in the basic configuration to the

rel ay stati omegsogresm tBeA betorfengnee tifvakhi A§ addeli mERtidut 20s

different therefrcmin that it -is provided. with interstation
Subsequently, based on the measured interference level,

5 communication propriety determiner 26 determines
whether it is possible to perform the communication
with mobile station 10 at the communication speed
requested by the request signal. Then base station 20
puts the communication propriety information based on

10 the determination, into a request response signal and
transmits it to mobile station 10. Mobile station 10,
receiving the request response signal, then determines
whether it 1s possible to perform the single hop
communication at the given communication speed, based

15 on the communication propriety information included in
the request response signal. When it is possible to
perform the single hop communication at the given
communication speed, the mobile station determines the .
communication path and starts the communication. When

20 it is impossible to perform the single hop
communication at the given communication speed, the
mobile station attempts to make a multihop connection
at a communication speed equal to double the given
communication speed (S32, S34, or S36). For example,

25 where 2 Mbps is given as the requested line quality,

the mobile station attempts to connect by 4 Mbps
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comuni cation speed deternining nodule 138 in place of 20 communication
propriety determ ning nodule |137. Interstation conmunication speed
deternining nodul e 138 has a function of letting the conputer detfd0#74d A/d0
comuni cation speed to the receiving station, based on the interference

| evel included in the request response 25 signal. The function
substantialized by letting the conputer execute the interstation

comuni cati on speed 160 FP03-0107-00 determ ning nmodule 138 is the sane
as the funct il tdhomt ecshneconovonmifidlat i on Spead fdatadrk ner Me81idL rel ay
station 30 in the second enbodi nent. As shown in Fig. 18C, receiving
station programtici?20BOactoedbngtso &herdpugsth e hresontaindasti eal in
the basic configuration to the receiving station program 120A according to
the third entodimentcathidan i sodhneteient ndmredt oAkl Fhchacompuasestaen have
comuni cation propriety determ ning nodule 126. The 10 functions

subst anti al | zgeeddy d®ttvhget hbecgipenecaarmgics timn reresdi Agdst Abesn
program 120B according to the fourth enbodi nent are the sane as those of
base st ati on a&20nedcidrap e lay t4eatienndO endodivieat the request signal

transmitted from the mobile station 10, the relay
station 30 measures the interference level at the
station itself. Then the relay station 30 makes
communication propriety determiner 37 determine whether
10 it is possible to perform the communication at the
communication speed (4 Mbps herein) requested by the
request signal, based on the measured interference
level. When the result of the determination is that it
is impossible to perform the communication, the relay.
15 station 30 puts the communication propriety information
indicating the incapability of the communication,.into
a request response signal and transmits the request
response signal to the mobile station 10. In this
case, request signal transmitter 32 transmits no
20 request signal in order to increase the efficiency of
the mobile communication system. When communication
propriety determiner 37 determines that it is possible
to perform the communication, the relay station 30
transmits a request signal containing a communication
25 connection request at 4 Mbps.

Thereafter, when base station 20 receives the
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The following will describe a receiving station 15 program for
substantializing the receiving station with the conmuni cation path
determiner for determning the conmunication path. Fig. 19 is anFP03-0107-00
illustration show ng the configuration of the, receiying station program
As ,.. shown in Fig. 19, the receiving station programis 20 conprised of a
communi cati on path determ ni ng nodul e havi ng request signal receiving
nodul e 121, interference |evel neasuring nodule 122, conmunication speed
determ ni ng medulest 28igrall ceamsmicaeidont pat htkel ewtlianyy stoziulen| 24,
Request signal receiving nodule 25 121 has a function of letting the
conput er recdinterfdreqitest sdwghl .médaderirg encart eve? npesaniag nbdel e 161
FP03-0107-00 122 has a function of letting the conputer measure an

i nterference iwifaferrca efjgesl sitgngher basiev esit diyi ¢he acdnputaged on
Communi cati on speed determ ni ng nodul e 124 has interstation conmunication
speed det er nighieng meidersd124dntentfersnat on Toveiuni cachomnuspeedion
determ ni ng nodul e 124a has a function of letting the conputer determ ne

t he ik er st atgruprdentuni dat ¢ omiseeed? Shased eomimtes | mMhetheencet| edel, and
communi cati on speed determ ning nodule 124 has a function of letting the 10
conput er det graasidle coonpeirdatinont bpeedmbenicainiprhe witdhswiet Me§ide€ati on
and the receiving station, based on an interstation comunication speed

bet ween each simiricof statti onsheonstégweshgda cenmmunéaptémrnpat gpeed.
Communi cation path selecting nodule 125 has a function 15 of letting the
conmput er sel gotbseamniuky cabies® patatbant R bESKESof L RBiffMiI EEEPER SEpeeds
on respective conmmuni cation paths. The receiving station programmy al so
be confi gur eds tanaiavet Bonsruht €% i 043 pat RANBRdE maki ofCEPESSN EESRGDFSAUl e
129 for letting the 20 conputer transmt the informatjion of the selected
commukd cat i orfisial  as CondipdaiEd by BDEot t SPFIHE GH Y. 18X OPK 1EHYs
configuration, the information of the deternined,connunicat%gn pa&h S

transnitted tihiHEaTORNPRt PEEPELELY0R TafPTHEN YT t P n§PEL 66

station 30 as a source of the request signal. The
relay station 30 receives the request response signal
and transmits a request response signal containing the
15 communication propriety information included in the
received regquest response signal and the communication
propriety information at the relay station
("communicable" herein), to mobile station 10. Then
mobile station 10, receiving the request response
.20 signal, determines whether it is possible to perform
the multihop communication at the given communication
speed, based on the communication propriety information
included in the request response signal. When it is
possible to perform the multihop communication at the
25 given communication speed, that 1is, when the relay

station 30 and base station 20 both are communicable,
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25 transmts packets according to the determ ned conmuni cation path. 162
FPO3- 0107-00 The above descri bed the nobile comruni cati on systens and
communi cation path determi ning nethods according to the present iEFRASTHIGY-00
wi th the enbodi ments thereof, but it is noted that the present invention is
5 by no neans intended to be limted to the above enbodi nents. For exanple,
t he above second enbodi nent descri bed the configuration wherein each rel ay
station 30 had the interstation comunication speed determ ning 10 neans,
det er ni ned t k&ei Aodideatstat iomAsficmings speedcermehecphsPs BRtRhEY
interference level, and transnitted the interstation conmunication speed

i nformati on fylidbiore scaniestipr® BEt AR6t hEPMPYNARBILALNC0APREEr aBNBN i s
such that each relay station 30 and base station 20 15 are configured to
put the intestaréscetneyGompasiFad Y- t hdheh efdfter Bhcd MRS 1S GPI ng
part, into a request response signal and transmt the request response
signal to noBErecsmat FBa WMMURLGALLAIBNALgUFRR | G VETObFPEERAERBACR0 i s
able to determne 20 the interstation communication speed information

bet weén eachSpged of thati G19Pilsasedtahithe iR er teFeREBLPevAls aflthe
respective stations, and nobile station 10 is able to determ ne the

communi cat i of°3PEEd BFth@en nobil e station 10 and base 25 station 20, based

on the determ ned interstation comruni cati.on sgﬁeds, and to deternkne t he
163 A communication path determining method in the

latter system without delay of communication speed will

be described below with reference to Fig. 12. First,

10 when the requested 1line quality 1is given as a

communication speed, mobile station 10 attempts to

connect by single hop connection at the communication

speed (S41, S43, S45, or S547). For example, where 2

Mbps is given as the requested line quality, the mobile

15 station attempts to connect by 2 Mbps single hop

connection (S43). A specific method of the attempt on

connection is the same as the above and redundant
description is omitted herein.

When it is possible to perform the communication

20 at the given communication speed, the mobile station

determines the communication path in single hop

connection at the communication speed and starts the

communication. When it 1is impossible to perform the

single hop communication at the given communication

25 speed, the mobile station attempts to make a multihop

connection at the communication speed (S42, S44, S46,
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FPO3-0107-00 communi cation path. Conversely, the interference level at each
relay station 30 may be put into a request signal to be transnmtted to base
station 20. This pernmits base station 20 to deternmine the interstBRGHrP7-00
comuni cation speed infornation between each pair of stations; based on the
interference levels at the respective stations, and the base station 20 is
abl e to determ ne the comunication speed between the nobile station 10 and
base station 20, based on the determned 10 interstation conmunication
speeds, and dgtesasne tim:cosrEmpLali ovhepat h2 (ME hi Emgddiemenad Abeor di ng
to each of the above embodinents, it is feasible to determ ne the
comuni cat i orrepaldstéd h1ihe Ghallargestthehingilesty soaioncattempSpeéd or the
comuni cation path satisfying the predeternmned line quality (these
conmuni cati orcqratdt wWiby b2 riebpsr edufoiasp’ opinmelctpanh” )(Sdddsed oa the
interference | evels of the respective signals received at the relay station
specific method of the attempt on connection is the
5 same as the above and redundant description thereof 1is
omitted herein. When it 1is possible to perform the
multihop communication at the communication speed
requested by the request signal, the mobile station
determines the communication path in multihop
10 connection at the communication speed and starts the
communication. When it is impossible to perform the
communication at the given communication speed, the
mobile station is incapable of any communication.
When a requested line gquality is given, the
15 mobile station is able to determine the communication
path satisfying the line quality and make a connection,
as described above, and it is thus feasible to provide
a high-quality communication environment.
When there exist a plurality of communication
20 paths satisfying the requested line quality, a
communication path may be determined by narrowing down
communication paths, based on hop counts from mobile
station 10 to base station 20, based on totals of
transmission powers at mobile station 10 and at relay

25 station 30, or the like. For example, where the

communication speed of 2 Mbps is requested as a line
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20 and at the receiving station. In the present enbodi nent, the optinal
path is determ ned so as to secure the reception quality fromthe nobile
station to the base station in the followi ng manner. In the CDVAFRB-@07-00
comuni cation system a 25 paranmeter E determined by a ratio of required
reception power per bit as a target at the receiving station (Eb) 164
FPO3-0107-00 to thermal noise (No) plus interference power (lo), i.e., E =
Eb/ (No + Io) is a factor to determ ne the reception quality of 5 signal in
control of tediitysiand pbfleitheUs) ngPr$i sipatamiosr et ier géhdvdl ue of
transm ssion power control, the probability of erroneous reception of
signal (erroiMorst @uldddramseennaatiomdreiteane anieslabiget thal dgeMbpst it

bri ngs about the disadvantage of 10 decrease in the cell radius and system
capacity. Fomsingle r 8aponpath tWetlrormhent sBaalecDMPORDIE PN e oMAYhi £&t i on
system the target value is set to the m ninmum necessary value to control
the transm ssiedrepoviad &9 ascoamyadgrs ivhe paddept iDMepiatheyPsrsengnal 15

at the base station.
embodiment adopts the methods of first attempting the

single hop connection, the communication path with the
smaller hop count is preferentially selected.
(Second Embodiment)

The mobile communication system and communication

10 path determining method of the second embodiment for
permitting communication path determiner 11 to
determine an optimal communication speed will be
described, using an example of the mobile communication
system with multiple relay stations 30. Fig. 13 to

15 Fig. 15 show the configurations of mobile station 10,
relay station 30, and base station 20, respectively,
which constitute the mobile communication system
according to the second embodiment.

[About Mobile Station]

20 The configuration of mobile station 10 will be
first described with reference to Fig. 13. Mobile
station 10 is comprised of request signal transmitter
lla for transmitting a request signal; request response
signal receiver 1llb for receiving a request response

25 signal transmitted in response to a request signal;

communication speed determiner 11d for determining a
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However, since the multihop connection systeminvolves the conmuni cation
with the base station through relay stations, in order for the base station
to receive correct signals, the base station and all 20 the rel ayFB03+0d0%-00
have to receive the signals without error. Therefore, in order to realize
the error rate in the nmultihop connection system equivalent to that in the
conventional system (single hop systen), the target val ue nust be set
| arge, so as to achieve a small error 25 rate at each station. However, the
i ncrease of tdemtatpedt vahuepeed! dnr ehid tbd sislecf easireguielse ceddpared us 165
FP03-0107-00 and system capacity. Taking this point in account, the present
enbodi ment adepdsal he tald owtorgmeoidaglemt | patho esdibecteot heldlécefidon
quality, i.e., decrease the error 5 rate, while mnimzing the decrease of
the cell radisslandisysteamcamachigyatite deschi pprontlher dvaais erofim Id be
given with focus on differences fromeach of the above enbodi nents, with
om ssi on and comphniczatoon sgfedchedeescmipedorpyf conmmphcpoibnorepeskd The
nobi | e communi cati on systemin the present enbodinment is configured to set
the tabget valleefrinéransdilslsi on poviresmnt r obmpandnthe t arggett Malte is
i ndependently (uniquely) set for each of the case where the base station is
a receiving stertmoni@ndiohepesbedesSennénert A4 .r eMapideatsitart ion 40 eicei vi ng
station. Nanely, a base-station target value is uniquely calculated at the
base station ahsaceoovdded with govorditponsigpedi iransmitthehdse &iati on,
and a relaystation target value is uniquely calculated at the 20 rel ay
station in actormemtetWhgh & comingddidpecsigrato t ARAr el stitdrenl  Then
the target value at the base station (hereinafter referred to as
"base- st ati onréeeyeer vabudor ireandtving tde AFKi Alanadcésaaspiidiase in
permtted, while the target value at the relay station )

10 response to a connection signal and is further provided

with transmitted data processor 13 and received data
processor 12 similar to those in mobile station 10 in
the first embodiment.

Request signal transmitter lla has a function of

15 transmitting a request signal containing an ID for
distinguishing the host station. Request signal
transmitter 1lla transmits the request signal on a
regular basis or at timing of communication. After a
start of communication, request signal transmitter 1lla

20 regularly transmits the request signal.

Request response signal receiver 1llb has a
function of receiving a request response signal
transmitted in response to a request signal. A request
signal received 1is fed into communication speed

25 determiner 11d.

Communication speed determiner 11d has a function
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25 (hereinafter referred to as "relay-station target value") is set as a

val ue different fromand | arger 166 FPO3- 0107-00 than the base-station
target value. The nobile comuni cation systemin the present embddhi tsrft107-00
wi |l be described belowin detail. Mbile conmunication system1l in the
present 5 enbodi nent has the system configuration shown in Fig. 1, simlar
to that of nobile conmunication system1 in the first enbodi nent. The

nobi | e station has the same configuration shown in Fig. 3, as the nobile
station 10. Pie pleminhyddi frenComBugiicpéiom i5PeRde 10°8t al'PBAL20 and
relay station 30 fromthe first enbodi ment. Rel a%/ station 30 in the present
enbodi nent  h&$add amt éPnafoc RFTYurdEtdPrsi Al arP28eehaRn of® r EPFFeStat i on

30 inthe first enmbodinment. It is different fromrelay 15 station 3Q in the
first embodi FESPANPY haL IBGAMURREREVEA PPBPrigtyetlet EEFPRSSS7SREE 34 t ar get
val ue storage for storing a prelimnarily cal cul ated target valéle for
transni ssi on 55GREVedont Bl af@miMNd GRfigdt SREEE Sedeagensttoresdt RES

rel ay-station target 20 value. The relay-station target, value_ s cal cul ated
so as Yo def iifé aued afder W%l&{msﬁw ai§ traked NEte grlreor%loé’t es at

&
base station 20 and at each relay station 30 satisfy For rrulg % gel ow,
i ndependent | &ffermining an 1inte station communlcation spee etween

the mobile station and relay station 30 or base station
20 as a source of a request response signal on the
basis of an interference level at the source of the
10 request response signal included in the request
response signal. Communication speed determiner 11d
determines the communication speed from mobile station
10 to Dbase station 20, based on the interstation
communication speed determined by interstation
15 communication speed determiner 1lle and based on an
interstation communication speed between each pair of
stations constituting the communication path from relay
station 30 as a source of the request response signal
vto base station 20, included in the received request
20 response signal. Where the source of the request
response signal 1s base station 20, the request
response signal contains no information of interstation
communication speed, and thus the interstation
communication speed determined by interstation
25 communication speed determiner 1lle is nothing but the

communication speed between the transmitting station
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25 the after-described base-station target value at base station 20. 167
FPO3-0107-00 The relay-station target value at each relay station 30 nay be
set independently of the base-station target value at base stati PP Gi7-00
the relay-station target values at respective relay stations 30 may be 5
set in simlar fashion. However, the relay-station target values at the
respective relay stations 30 may be set to different values according to
their respective circunstances, such as installation environments of the
respective raelmay shatioese80ing tdtatlidni ke Neaw, odedsi va rAsseelehda Here
the aforementioned paraneter E can be used as the relay-station target
val ue, for exwrtleel Ofhetetpotmimtivg thet ozl crel S RsESieghabnt ghe
Interference Ratio: ratio of signal power to interference power), 15 CIR
(Carrier |ntéd=renod Rahéo:intartenéncar rieste ponerThe icoramndcatd®power ),
and a reception level. Fornula 1: 1 - (total error rate) > (1 - (error rate
at base statispeed xiEl notfmatdy rante aofff dépayeteatvai)gx Zetermig®Ser of
rel ays Then comruni cation propriety , determ ner 37 determ nes whether it
i s possi bl e tdegmerdiorgn then chip rates and thus, for example, the

communication speed R can be determined as a maximum

satisfying the following expression for SIR wvalue S

determined by the interference level.

R € S x k(constant)

10 Communication path selector 11f has a function of
determining a communication path, based on the
information of the communication speed determined by
communication speed determiner 11ld. More specifically,
it selects each of a communication path in a single hop

15 connection and a communication path with a largest
communication speed.

[About Relay Station]
Relay station 30 will be described next. In the
present embodiment, relay station 30 is similar to

20 relay station 30 in the first embodiment as described
above, in that it does not function simply as a
repeater for relaying spread signals received, as they
are.

The configuration of relay station 30 will be

25 described referring to Fig. 14. As shown in Fig. 14,

relay station 30 is comprised of request signal
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communi cation at the conmunication speed requested by the request signal
recei ved by request signal receiver 25 31, based on the interference |evel
measured by interference |level neasuring part 36 and the relay 168°03-0107-00
FP03-0107-00 station target value stored. For exanple, conmunication
propriety determ ner 37 determ nes a maxi mum conmuni cati on speed avail abl e
for comruni cation and conpatible with the relay-station target value, 5
based on the interference | evel nmeasured by interference | evel nmeasuring
part 36, and mamspivress t hdl maxfoom coenehvéngi onaspesdauesh t hé lgagdest ed
comuni cation speed. Then the result of the determ nation by comunication
propriety detigrigmigrgycdoleveleddanuyingyuestt r 8épdise Beghuringamdritter
34 and the operation thereafter is nmuch the sanme as in the first

enbodi nent. Bavexfiendnee 20L¢vel heapr etkat babbdi HeAtyhastendonnt Slral
configuration simlar to that of base station 15 20 in the fir station 20
communi cat i orraglest st oiagelt atgenspaltier20 Izar geer vargangaisingt a
enbodiment. It is different frombase in the first enbodinent in that
propri®ety detk8dHeRE PEIMub: ar¢anget FOPPSNdEi A§IAAPr BBCRILNVEAL IBY d&@cul at ed

receiving a request response signal transmitted in
response to a request signal; interstation
communication speed determiner 38 for determining an
interstation communication speed between the host relay
10 station 30 and another relay station 30 or base station
20 as a source of a request response signal on the
basis of an interference level included in the request
response signal received by request response signal
receiver 33; request response signal transmitter 34 for
15 transmitting a request response signal containing
information of the communication speed determined by
interstation communication speed determiner 38 and
information o¢f the interference- -level measured by
interference level measuring part 36; and data
20 processor 35 for processing packet data. Relay station
30 is also provided with connection signal receiver 41
for receiving a connection signal; connection signal
transmitter 42 for transmitting a connection signal;
ACK signal receiver 43 for receiving an ACK signal
25 transmitted in response to a connection signal; and ACK

signal transmitter 44 for transmitting an ACK signal.
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for transm ssion power control and the storage stores the base-station

target Here the base-station target value is calculated so as to satisfy
above Fornula 1 in a manner similar to the relay-station target VERQE GHY/-00
i ndependently of the 25 relay-station target value and, for exanple, it is
selected fromthe aforenentioned paraneter E, SIR, CIR 169 FP03-0107-00
and reception |level. Then communi cation propriety determ ner 26 determ nes
whether it is possible to performthe comrunication with nobile station 10,
based on the 5 int ®after gnoecd evet BBasutedchy intdesdbredceippaédl fmeasuri ng
part 22 and the base-station target value stored. For exanple, this

determ natiora | srexateved folpoad: ehd colmapriesads onipr opei ergpdedace ner
determ nes a maxi num comuni cati on speed avail able for 10 comuni cation and
conpat i bl e wiinfarye tiame- st abh orinfoyeat ien uese bk orr apr@duass f dsence

| evel measured by interference | evel neasuring part 22 and conpares the

maxi num commagadat i osubjested t htthe codbma@i catsrreahera, reeﬁ!ggt e®/By the
request signal. Then request 15 response signal transmtter 23 transmts a
request resporgerest el aodtahmrnfauki&mmﬂgﬁtéaﬂﬁo¢qﬁnﬁmitﬁ®diﬁﬂoﬁhation
on propriety based on the determn nation by communi cation propriety

det erm ner 26&amriest apastaat e3¢ i@d n@sidor gt | 1P 1@ a$ranssdseé ONThe
operation 20 thereafter is simlar to that in the first enbodi nent. The
comuni cati o detested ni ngehethabedi n £ReMpr edeheraghaédrnent(si-Sel ude

met hods of determ ning the conmunication Eath wi th the_ |argest
conmmuni cat i orl IiRIERR Y e @MY r @Per r &ACEHLQECNESSt e%?v?)gt h &R er @ ning
25 net hods") and net hods of determ ning the comuni cation pgﬁh ﬁg&?%fying
the required BEGRBGALEIIN v 1O86r 2 haft epdcket receiver, or ‘the like

10 acquired from a transmission power controller (not
shown) .
Request signal receiver 31 has a function of
receiving a reguest signal transmitted from mobile
station 10 or from another relay station 30. A
15 notification indicating reception of a request signal
at request signal receiver 31 is fed into interference
level measuring part 36 and into request signal
transmitter 32.
Interference level measuring part 36 has a
20 function of measuring an interference level of a
request signal at the host relay station 30.
Request signal transmitter 32 has a function of
transmitting a request signal to another relay station
30 or to base station 20.
25 Request response signal receiver 33 has a

function of receiving a request <response signal
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170 FP03-0107-00 referred to as "required quality path determ ning

met hods"). These nmethods will be described with exanpl es where nobile
station 10 is a transmtting station, with focus on differences freo3+mHe0b-00
comuni cation path determ ning nmethods in the first enbodi nent. Common
description will be omtted or sinplified. A fastest path determ ning
method is carried out according to the procedure shown in Fig. 8, as in the
10 case of the first enbodinment. The following is the procedure in a case
where t he seadrmdnsmi seediefitoml bypotheductedd ystsrd tigord r 8n the fpath beigeh t he
maxi mum communi cati on speed (hereinafter referred to as "descendi ng
sequence searsttediord2Fj rin, rasponseheof ar seqerbadisigntz,l rodsinsenisttatd on 10
attenpts to connect by 384 kbps single hop connection (S11) and determ nes
whet her it i soypossobkett ¢igerdlorprzosmimieat i3@n. By 884ukbps rsispginschop
connection. At this time, signal analyzer Ilc analyzes 20 the communi cation
propriety inforgmal onecativededsi fadheinyubsteresponse siogmalnicdfdmnt is

i npossi ble to performthe comuni cati on by 384 kbps single hop connection,
mobi | €5 st at i Areed stetterrinéor3d. rel ay station 30 capabl e of communication
by 384 kbps 25 multihop connection (S12). At this time, nobile station 10
transmits a requestImsiggriiation eleommirpig¢agniary| speed determiner 38

has a function of determining an interstation
communication speed between the host relay station and
another relay station 30 or base station 20 as a source

10 of a request response signal, based on the received
request response signal. A method of determining the
communication speed on the basis of the interference
level is similar to that in the case of mobile station
10.

15 Request response signal transmitter 34 has a
function of transmitting a request response signal
containing information of the interference level
measured by the interference level measuring part 36
and the interstation communication speed determined by

20 interstation communication speed determiner 38. The

destination of the request response signal is the relay

station 30 or mobile station 10 as a source of the

request signal and the source ig specified by an ID

included in the request signal.
25 [About Base Station]

The configuration of base station 20 will be
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FP03-0107-00 30. Then a relay station 30 receives the request signal and
nmeasures the interference level at the relay station itself. The relay
station 30 makes communication propriety determ ner 37 determn ne WHeIHEK05-00
it is possible to performthe comruni cati on at the communi cati on speed
requested by the request signal (384 kbps herein), based on the neasured
interference | evel and the relay-station target value stored. Then
information indicating the result of this 10 determnation is transmtted
to nobile statdsmrit®@drbelowaseferningnt0Fig. miéh the shewnmiAndidas in
the first enbodi ment. When communi cation propriety determ ner 37 determ nes
that it is pdssi bbaseo sgerdfiomm 20e 185 comprhsedt iodn, trdrsnit bgyd satidon 30
transmts a request signal to base station 20. Base station 20, receiving
the request ginpressqmreadbr o1t MrosreTing ehcanpaéteg: dated sfaemonhiet sel f
Base station 20 makes communi cation propriety determ ner 26 determ ne

whet her 20 itcdze possivek t e f oramshet EbpguntRat i BAOREEEeADbidaEast at i on
10 at the requested comuni cation speed, based on the neasured interference
| evel Zand t h&ssiegread Idalestproerssar géd faruprotheRipgsseseiviesh daga
transmts a request response signal simlar to that in the first 25

enbodi ment, taRd heererayisgareesived Witie t he P&l Sratstitiedotreddidves the
request response signal, it 172 FP0O3- 01 07-00 transmts a request response
si gnal cont aiGfi%fy RHEVRBRITUAEBREREN SHISFL Si8FIHOT nat | BATI AEICGITE % t he

request response signal, and_the communicatiaon propriety infornati%g at the
rel ay statior® ¥e@#¢st signal; interference level measuring part

for measuring an interference level at receiving
10 station 20; and request response signal transmitter 23
for transmitting a request response signal containing
the interference level measured by interference level
measuring part 22. Base station 20 is also provided
with connection signal receiver 27 for receiving a
15 connection signal; and ACK signal transmitter 28 for
transmitting an ACK signal to a connection signal.
Request signal receiver 21 has a function of
receiving a request-signal transmitted from relay
station 30 or from mobile station 10 and supplying a
20 notification of reception of a request signal to
interference level measuring part 22.
Interference level measuring part 22 has a
function of, when receiving a notification of reception
of a request signal from request signal receiver 21,
25 measuring an interference level at receiving station

20.
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5 ("communi cabl e" herein). Mbile station 10 makes signal anal yzer 1llc

anal yze the communi cation propriety information included in the received
request response signal. Wien the result of the analysis is that FR03-$107-00
possible to performthe comunicati on by 384 kbps 10 nul ti hop connecti on,
the nobil e station determ nes the conmuni cation path by 384 kbps mnul tihop
connection and starts the comrunication. On the other hand, when it is

i npossi ble to performthe comunication by 384 kbps multihop 15 connecti on,
mobi | e station 10 &egeests trespomsect signed kbpansivigite hog 3conaéct Bon
(S13). This is much the sanme as the attenpt on 384 kbps single hop
connection i funtee ipresent enboanswhttargdestie bed rdlsavferanss i devsl

possi ble herein to performthe comuni cation by 64 20 kbps single hop
connection, tieeswdsd ebst atioar flerenaendsevidile DeATUNLES | BPArbatd? b§o64 kbps
singl e hop connection and starts the conmuni cation. When it is inpossible
to perform t heelegmmsivd then od Obyos4mRbpesistgitd dopl CoAfiec | BANLEDbPIEe
station 10 attenpts to 25 connect by 64 kbps mul ti hop connection (S14).
This i% much thiee saesuesSt he Sitdiddpt on 388AKBFS nuFesSREpSE73 signal
FPO03-0107-00 connection in the present enbodi ment as descri bed above. In
the case of tthHendesidamyi B stguehde §Carsmecidy dewrFobaY apbaEionnsll e
station 10 sequentially 5 attenpts to connect fromthe fastest

communi cat i oPIspesan anit bsngbIStattdPma EOnAECtd oROWFER: bSE S a?F 0180 at a
communi cation speed determ ned as communi cabl e, thereby determ ning the
communi cat i orfEde W Hrderqdes gbat thenkeanest i ®hI8peed. In addition, in

the case . . . .
A communication path determining method in mobile

10 communication system 1 according to the present
embodiment will be described Dbelow, while also
describing the communication path determining method
according to an embodiment with reference to Fig. 16.

Fig. 16 is a flowchart showing the operation of

15 the communication path determining method according to
the present embodiment. First, mobile station 10
transmits a request signal (denoted by "RQ signal" in
Fig. 16) (550); base station 20 receives the request
signal transmitted from mobile station 10, then

20 measures the interference level at the station itself,
and transmits a request response signal containing the
measured interference level to mobile station 10 (S52).
Mobile station 10, receiving the request response
signal transmitted from base station 20, determines the

25 communication speed on the basis of the received

request response signal (S54) and transmits a
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10 of the present enbodi nent, the comrunication path with the | argest
communi cation speed is determ ned based on the relay-station target val ue
and the base-station target value cal cul ated i ndependently of eachP@3he}0%t00
relay station 30 and at base station 20, and it is thus 15 feasible to
enhance the reception quality while mnimzing the decrease of the cell

radi us and system capacity. The procedure in a case where the search is
sequentially conducted starting fromthe path wth the 20 mini mum
comuni cat i orff YPRRRLE ¥ P r BPkafieR tioner RN B As PYascehdiRG iddGadrica
search") is as shown in Fig. 9. In this case, first, nohile station 10
attenpts to cohneéidby 64 kbpSORGREPRBE corect iLed OEs2bionat ki s Higre, in
a manner siml|ar to the aforenmentioned attenpt on 384 25 kbps nulti hop
connection, rERrRIRRE onCAINARECHEERN st APEBH 26°calRSRakE teéSHMNI & i on
propriety determner 174 FP03-Q107-QQ 37 and ,cqonmuni cati on propriety

det er mi ner 26(3Rk&er ni nBafifet BERLION s 2fossEBFE1VE Ner f£6€m CRETESHRYS cat i on
at the_requested, comrunication sEeed, based on the interference | evel at

each station HHdteatr ePRytE2REREFERI: AFQB MRREE 07t htOBadls sS4
connect | an. 0| RKnett i PP oot AEAEE tio. ABBED e S5t Pore SRELAPLEH o
ot Y oD P 0L D08 SR R B8P 2l o TRELbe Y L
Communi cat | ot 1 opPFaty GSEF R Rer 27 afdommun; caftin proR 1ty POE T
determ ner 26_det erm ne, whet her SSi erformith

er - o
communi cat i onc%?m‘i%c?%h%s%%da%%%%%ﬁ?gg? %ﬁngstega,%gﬁgs@& SR & the

interference |evel and the relay-statj target, vial ue or.th ase-station
tar ge{(?val ue STOrey© Jé%r,] fg(regé?é}r’rpl %anfggvl\/%i%l e én%a}%t%? ni %% t 8864%k spes
mul ti hop connﬁcﬁ) 25 in the 20 first enbodi nent, the nobile station

attenpts to connéct by 384 kbps single hop connection (S25 or S26). In the
case of the ascendﬁﬂﬁn?%ﬂﬂgffg §§§E§Qn 49 again transmits a request

signal (S62). The request signal transmitted on this
occasion 1s a request signal transmitted in order to
15 search for a relay station 30A available for multihop
communication. In this case, since the communication
speed is determined later based on the request response
signal; the request signal does not-have to contain the
information of the request communication speed. In
20 order to search for a relay station 30A in the
neighborhood of mobile station 10, mobile station 10
transmits the request signal by a transmission power

necessary for transmission within a predetermined

range. A relay station 30A, receiving the request
25 signal transmitted from mobile station 10, transmits a
request signal (S64). Base station 20, receiving the
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descri bed above, the comunication path is first secured to keep the tine
before the start of 25 conmunication as short as possible, and the

conmmuni cation path with the | argest comuni cati on speed 175 FPOBPQ3-071Q@0D-00
is searching for, while stepw se increasing the comunication speed. In
that case, the conmmunication path is determ ned on the basis of the
interference | evel at each station and the relay-station target 5 value and
t he base-station target val ue cal cul ated i ndependently of each other at
relay stati onreifieund eighatetstabindnt2d, fidver eftye t helagcephicdrngudld,ty can
be enhanced, while mnimzing the decrease of the cell radius and system
capacity. 10 pfdwsuessi tRd dqualdrfie eaide deéeeli mitng:heet bodsivnl litself

descri bed below. In the present enbodi nent, the required quality path

det er m ni ng reidnotisans@bt s nwolnee @ ioedponse t oigpoéh thetkindngmihd hop
system shown in Fig. 10A and the second nultihop system shown 15 in Fig.

| OB. The requigeshrpil iihy epdtelreteteer leméhg teet hbd ineltshe $bateenmAQGA hop
systemis carried out according to the procedure shown in Fig. 11, as in
the fisst enbpsdent. THer stelaherstittd oneqdiDRed deioss v | thei sreguest by 20
a comuni cation speed (S30), nobile station 10 attenpts to nmake a single
hop connecti aresytontde coihgmalcatrensspeedd( S3romS3Ras835 statigdy) .20 this
time, nobile station 10 first transmts a request signal at the given
communi cat i ondsipeedinas &n timderiststt imrboddmewn i c2Si Basepsedt kst waen
receives the request signal transmtted fromnobile station 10 and neasures
the interfererive t2day station and base station 20, based on the

received request response signal (S68). The relay
10 station 30A measures the interference level at the
station itself of the signal from mobile station 10 and
transmits a request response signal containing
information of the measured interference level and the
interstation communication speed determined at step S68
15 to mobile station 10 (S70). Mobile station 10
determines the communication speed on the communication
path of mobile station 10-relay station 30A-base
station ‘20, based on . the request response signal
transmitted from the relay station 30A (872) .
20 Specifically, the mobile station first determines the
interstation communication speed between mobile station
10 and relay station 30A on the basis of the
interference 1level included in the request response
signal and then determines the communication speed on
25 the communication path of mobile station 10-relay

station 30A-base station 20, based on the interstation
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FP03-0107-00 | evel at the base station itself. Then communication propriety
determ ner 26 determ nes whether it is possible to performthe

comruni cation with nobile station 10 at the conmmunication speed rQes@ed/-00
by the 5 request signal, based on the neasured interference | evel and the
stored base-station target value. Then base station 20 puts the

communi cation propriety information based on the determ nation into a
request response signal and transmts the request response 10 signal to
nmobi | e st ati cronuniMztilen sdpgédnbdOyeercrdbvihg shatiegquédt andspeisy
signal, determ nes whether it is possible to performthe single hop

conmmuni cat i orstat idre gi30@&n cohusni cetieamispedd, apasedbanetdhe @onmihiecat i on
propriety information included 15 therein. Wien it is possible herein to
performthe simgmss top aonoomineat cahionhepesiol ke Btegn one dayestatdon he
comuni cation path thereof and starts the conanunication. However, if it is
i npossi bl e, tIMA - andbbibasst astaniant eAPt sinolndRé ainul thisop reawssdt i on 20
at the communi cation speed of twice the communication speed (doubl e speed)
(S32, B39, orre83B)nseAtsidgnasltiine, nobile station 10 transmits a request

si gnal containing a comuni cation connection request at the double speed. A
relay station 30, rSedsiadurptlie redliest BPghde, 2B afelyur esletiggmines
interference level at the relay station itself. The relay station 30 also
nmakes communivdtloer 1¥e depezpined pgommunication speed is greater

than the communication speed by single hop connection,
and determines whether the communication path of mobile
10 station 10-relay station 30A-base station 20 should be
selected (S74). When the communication speed 1is
greater than that on the communication path by single
hop connection, the communication path of mobile
station 10-relay station 30A-base station 20 is
15 selected. When the communication path of mobile
station 10-relay station 30A-base station 20 1is
selected, mobile station 10 transmits a connection
notification to the relay station 30 (S76). The relay
station 30, receiving the connection notification from
20 mobile station 10, further transmits a connéction
notification to base station 20 (S78); base station 20,
receiving the connection notification, transmits an ACK
to the relay station 30A (S80); a communication is
established between relay station 302 and base station
25 20 (S82). Subsequently, after the establishment of the

communication with base station 20, the relay station
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propriety determ ner 37 determine whether it is possible to performthe
communi cation at the conmmuni cation speed requested by the request signal,
based on the neasured interference | evel and the stored 5 rel ay- sf2830oh07-00
target value. Wien the result of the determnation is that it is inpossible
to performthe communication, the relay station 30 transmts a request
response signal containing the conmunication propriety infornmation to the
nobil e station; when it is possible 10 to performthe comrunication, the
rel ay statior8@0 tranemits anr AGHeso giojridle cord @i on ng0 a (E8AMNniaEE!t i2on
connection request at the double speed. Wien base station 20 receives the
request si gnalgmnunimsssioresishesicabéicbeendetiwasl mobihe Basé&isnatlilon 15
itself and nmakes comruni cation propriety determ ner 26 deternm ne whether it
i s possible tanderdlayn ¢ tat ConmBOAc4EB6h . wi AhmabbpHe ot aeiadd zi@datt hehe
request ed comruni cati on speed, based on the interference |evel and the
base- st ati on cargeticeat ien Thetheedateoninedt Rempahtieatiionsispeest MaY t hat
in the first enbodinment. The required quality path determ ning nmethod in
the | atter mibe idopesysd enf | sheaginegdaonedadasianngysseme prodediasd shown
in Fig. 12, as in the first enbodinment. 25 First, when the required |ine
qual ity is giorchanel nenauskreadbng speetiemapbi |l e station 10 attenpts to
178 FP03-01 07-00 nake a single hop connection at the communi cati on speed
(S41, S43, S45, or ShRequenperi fnebhbe hdbabionhéd Oapgaspt taRr &Htectd on is
just as described above. When it is possible herein to performthe

conmuni cat i orEeAUSSt heignadn CHBimi cERPoF et 6heNAbhIHE TH G &S
determ nes the comuni cation path of the single hop_connection at the
communi cat i orPp&Ed SandCeiateR tife BorFRANRH | 64 ITAdwerERNSPEEEEd; SN

i mpossi ble, the nobile station attenpts to nmake a i hop ,connect. on
P 10 order to search for angelay statlonnybé avgliagqe for

multihop communication. In order to search for a relay
station 30B in the neighborhood of mobile station 10,
mobile station 10 transmits the request signal by a
transmission power necessary for transmission within a
15 predetermined range. Mobile station 10 does not have
to acknowledge that relay stations 30A, 30B exist in
the neighborhood, before the transmission of the
request signal. - The mobile station first acknowledges
that relay stations 30A, 30B exist, by transmitting a
20 request signal and receiving a request response signal
thereto. A relay station 30B, receiving the request
signal transmitted from mobile station 10, transmits a
request response signal to mobile station 10 in
accordance with the same flow as in the case of relay
25 station 30A (S90-596). Mobile station 10, receiving

the request response signal from the relay station 30B,
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10 at the communication speed (S42, S44, S46, or S48) . In this case, a
specific nethod of the attenpt on connection is just as described above.
When it is possible to performthe multihop comrunication at theFP03-0107-00
comuni cati on speed requested by 15 the request signal, the nobile station
determ nes the comuni cation path of the nultihop connection at the

communi cation speed and starts the conmmuni cati on. As descri bed above, the
present enbodi nent is also configured so that with a requested line quality
20 bei ng gi vesteirininesf easi Ricenmtum idetteran nepdde @onthei cammieni pat hon
satisfying the line quality and nake a connection, and, therefore, it can
provi de a hi ghgual idfy ansiviiné castanienvi Aémredtay Sistatidre cdbBubaeati on
path is determ ned based on the relay 25 station target val ue and the

base- st ati onstatdgen vabye satedl atred thedepecgdneldy veqeasli oré&epoaserel ay
station 179 FP03-0107-00 30 and at base station 20, it is feasible to
enhance the segeptli ofs Tpial i tuledeent by i mohglehes téddraaskl oselnsteel
radi us and system capacity. (Sixth Enbodinment) 5 The present enbodi nent is
confi gured as descnirberhthsdrowatm witbr at d adwtest réorEnuheCapt Praspeed
conmmuni cation speed so as to secure the reception quality fromthe nobile
station to thethase shat communides ioecqpatenydthment 1M IRedEDTY eOf
comuni cation system 1l according to the present enbodi nent, the target

val ues for traiswy ssisirtpower cobrol canaegted i ndferident |§n¢i ndE®Pdual | y)
set in the case where the base station is a receiving station and_in the
case where tlommaindycadtian orpasha with an  intermediary of relay

station 30B (S8100). When the communication path via
10 relay station 30B is selected herein, as shown in Fig.
16, a communication is established on the communication
path of mobile station 10-relay station 30B-base
station 20. Namely, mobile station 10 transmits a
connection notification to the relay station 30B (S102)
15 and the relay station 30B, receiving the connection
notification, transmits a connection notification to
pase station 20 (S104). Base station 20, receiving the
connection notification, transmits-an ACK to the relay
station 30B and a communication is established between
20 relay station 30B and ‘base station 20 (s108).
Furthermore, the relay station 30B in establishment of
the communication with base station 20, transmits an
ACK to mobile station 10 (S110) and a communication is
established between mobile station 10 and relay station
25 30B (S112). In this case, the communication path of

mobile station 10-relay station 30A-base station 20 is
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15 receiving station. The base-station target value is set to the m ni num
necessary value permtted, and the relay-station target value is set |arger
than it. Mbile comrunication system 1 according to the present eﬁﬂﬂﬁﬁQﬁéﬁ—oo
has the systemconfiguration simlar 20 to the nobile comruni cati on system
in the second enbodi nent. The base station also has the sane configuration
as the base station 20 shown in Fig. 15. The nobile comunication system of
the present enbodinent is different in nobile station 10 and relay 25
station 30 frdmddmemisd.e damalyi,catlioncoysirhcd niehepsebomdaemrieddiynent .
180 FP03-0107-00 In the present enbodi nent nobile station 10 has the

i nternal confdtguriatri 030&1 isl awittchesbi te shet icommuigatien spabhdvia

enbodi ment. The nobile station 10 in the present enbodinment is different
from nobi | e stedtdyonstBtSonn 30 seComdegrssddinehf ithe hgemmgnacstaoinon
communi cation speed determ ner 1le has a target value storage for storing
prelimnaril yaddl cuvdeed ralgyt vatacsohor I0Ansrissi gelgstad.contthdl . The
target value storage stores the base-station 10 target val ue and

rel ay-5t at i ocdmangetcatalare $smincdr ¢stahbiehed ome Fhe t FosmbodicREdOn These
base-station target value and relay-station target value are independently
cal cul ated spash tolzareédsy atetémpntdiOGned Forhig acomaynigathent Peith

enbodi nent . _
of mobile station 10-relay station 30A-base station 20

is maintained. The flow shown in Fig. 16 ends here,
but the operation for mobile station 10 to transmit the
10 request signal and search for the communication path
with the larger communication speed is repeated before
the end of the communication with base station 20. The
communication path determined by this flow can be
applied, not only to the case where packets are
15 transmitted from mobile station 10 to base station 20,
but also to the case where packets are transmitted from
base station 20 to mobile station 10. Namely, the
present- embodiment can also adapt to <cases where
bidirectional communications are carried out through

20 the communication path determined by one station.
Although the present embodiment was configured so
that mobile station 10 functioned as a transmitting
- station and determined the communication path between
mobile station 10 and base station 20, it is also
25 possible, for example, to adopt a configuration wherein

relay station 30A functions as a transmitting station
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15 The both target values can be selected fromthe aforenentioned paraneter
E, SIRL CIR and reception |level. Then interstation conmuni cation speed
determ ner. l1lle determ nes the interstation comrunication speed FF Yl 00
the nobile station and relay station 30 or base station 20 as a source of a
request response signal, based on the interference |evel at the source of
the request response signal included in the request response signal and
based on the base-station target 25 value and relay-station target val ue
stored. In thedpdetemmioTdmdi nentomshajcstapnopadd Hesthgahe EPEILEE07- 00
the internal configuration simlar to relay station 30 in the second

enbodi ment . Toemuelizg tstoat | speied tﬁ@omre§%£@Ye#ﬁﬁﬁﬁﬁﬁht3Qﬁ(ﬂqqepéﬁ€ from
relay station 30 in the second enbodinment in that interstation 5

communi cat i ostspden déXler ni ndy 3@drEL NG arffets vareri sg8Fagéotor §P6ring a
prelimnarily cal culated target value for transm ssion power control. The
target val ue cotonageagtiorepatie withytke at 2 68 s ar germyaigat ipRe speed
relay-station target value is 10 cal cul ated i ndependently of the

base- €t at i on bedmgen vee Ley sséedd am 3dbi PedsthaTons1atied #0 19 Rabesty

af orenenti oned Fornmula 1. The rel ay-station target valu?lca% be %elected
fromthe af ocetemmiinesh parfifst ethe communication path of "mobile

station 10-relay station 30A-base station 20 1is
established.

In the present embodiment, the station having

10 transmitted the request signal (mobile station 10 or

relay station 30) determines the interstation

communication speed between the station and the station

as a source of the request response signal, based on

the interference level at the station as a source of

15 the request signal included in the request response

signal transmitted in response to the request signal.

Another potential configuration is that the station

having received the request signal (relay station.30 or

base station 20) determines the interstation

20 communication speed between the station and the station

as a source of the reguest signal, based on the

interference level at the station itself and the

propagation loss of the request signal. When this

configuration is adopted, information about the

25 determined interstation communication speed is put into

the request response signal and the request response
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E, SIR CIR and reception level. 15 Interstati on conmuni cation speed
determ ner 38 determnes the interstation communication speed between the
host relay station and relay station 30 or base station 20 as a FRATL 70
request response signal, based on the interference |evel included in the
request 20 response signal received by request response signal receiver 33,
and based on the relay-station target value stored. The comuni cation path
determ ning nmethod in nobile conmunication system 1 according tg the
present 25 emiediaterts witanyel et rideth®et ok 1 TRi 85 cBNAAHIES Pén tH&t h
determning nethod is carried out according to the 182 FP03-0107-00

fl owchart shewgvestFisg.gmes.. as in the second enbodi ment, and the
description hereinafter will be given with focus on the differences from
the second enbodi méft, vité onPeBibA andOSIM¥RLFEHRN on ®YSEBHNDN B4
portions. After the steps S50 and S52 are executed in a mapner simlar to
those in the csagsnd Gaficdl neath ABBRFBIBLALI HRIPY RFUEIIRI r Bqudde

response signa
5 second embodiment, first, mobile station 10 establishes

the single hop communication with base station 20,
thereafter transmits the request signal to search for a
multihop communication path, and determines the
communication speed on the communication path found by

10 the search, based on the request response signal. 1In
this configuration, while the communication is first
established between mobile station 10 and base station
20, the selection of the communication path can be
carried out on the basis of the communication speeds to

15 implement changeover to a communication path with a
larger communication speed, whereby it is feasible to
search for a communication path with higher quality
(higher speed) -while -decreasing the time period before.
establishment of communication.

20 Since the = first established single hop
communication path is always maintained, communication
can be continuously carried out on the single hop
communication path even with a disconnection of the
multihop connection, whereby it is feasible to reduce

25 the risk of disconnection of communication. When the

operation of searching for a multihop communication
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transmtted frombase station 20, and then operates as 10 follows. Nanely,
nobi l e station 10 determ nes a conmuni cati on speed, based on the request
response signal received and based on the base-station target valRRZ{d07-00
relay-station target value stored (Sb4), and transmits a connection
notification containing the 15 information of the determ ned conmuni cation
speed to base station 20 (S56). Wen base station 20 receives this
connection notification, it sends an ACK to nobile station 10 (S58). Then a
si ngl e hop cepeamhni eati odetsreshabyi sheddeturesra b | eadthat iien 40aand base
station 20 20 (S60). This single hop comrunication is always maintai ned

bef ore an endaefritche cudmaftecattilon s meenf nolbe | eoshaniocatidnand base
station 20. After the steps S62, S64, and S66 are then executed in a nmanner
simlar to tsdsneglien hope coeomumd 25 jsrbqui tienas déecriebeag sbaveeni80As
receives a request response signal transmtted from base station 20, and

| 83  FP03- 03030 ddreibet tomages nt hewittler svetri 6o conmannoaticetiopeed
between the relay station and base station 20, based on the. interference

| evel 5 ncl udgdtin wiltdh eeduester exponysiciltyient speledased on the
relay-station target value 5 stored (S68). The relay station 30A al so
transmts a requesTheeszbove sieprdld cembadamegti nfesanibed dBwvut cere
interference level at the relay station itself and about the interstation
comuni cat i owhepedd deoeihenatatiion egteansaikdsinge station) 10.0 WWBEI e
station 10 10 determ nes the comuni cation speed on the conmuni cation path
of mobile st @ioordded r eWaghst stPAUBDARBASE stRAtlbn Zetasasaeon fhe
request response signal transmtted fromthe relay station 30A and on the
basest ati on O&tgamivEidie &HE r eCRYIMENAGASH Aar gSPORS ue PESVSESr ed TPET72) .
Specifically, the operation is carried out as follows. First, the pobile
stat il det etFeRSRitd it eFaE 301 0ANCoriifhi EEEFON I BFe st ActARe e nbbEl e
station 10 and relay_station 30A, based on the interference quel at rel ay
station 30A PASLFIeRL | Rhehgedquest response signal transmitted from

base station 20 or from relay station 30, and
determined the communication path on the basis thereof.
It is also possible to adopt a configuration wherein
15 base station (receiving station) 20 has the
communication path determiner. Namely, when mobile
station 10 or relay station 30 transmits a request
signal, base station 20 determines the communication
speeds on the respective communication paths, based on
20 the interference levels at the base station itself and
the relay information included in the request signal
(the interstation communication speed information
between each pair of stations <constituting the
communication path between mobile station 10 and base
25 station 20), and determines the communication path on

the basis thereof.
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20 request response signal and the relay-station target value stored. Then
the nobile station determ nes the comruni cati on speed on the co i j

path of nobile station 10-relay station 30A-base station 20, barsrg#]é)%?(ﬁhgﬂoo
interstation communi cati on speed between nobile 25 station 10 and rel ay
station 30A thus determ ned, the interstation conmunication speed between
relay station 184 FPO3- 0107-00 30A and base station 20 included in the

request response Sj | ,,and the base-station target value. Subsequently,
the steps of (%%iﬁdog%&dda’r’%e%%)rri ed out in sinilar fashion to those in the

second 5 enbodi ms*m;T and t{ reafter erbiJaf station.,10 again transmts a

request signal, ini&Fder Og‘]soe"%ﬁrrbgn foft bl rel &5°5SFaPFon BEBITHAEN t & rel ay
tati 30B t i t.s, . t i bi | tati, 10 in th
same procedur AL T hee HFS 1 ol BOELbe ot aEFBFS0A (S553006) LHER 16 |

et er i nes. ¢ 116 TGN cAEREY SHLE O { RO L cRATRI T o bat K ooF B o
tati 10-rel St ati 30B: b ' 0, b d . L he. ived
eapore 15 &G ind PRB hESEL0RaLT th FRPABE el UB RHER T Ef By SUAtn
t t I S98). T I ; f i i

execut i ng 1 e SRS niPar 8 (hEReet B VLR erariiTh (R
present enbo%'Mt’e as ¢ %Scrbgggrgplgve’according to the present

embodiment is a terminal such as a cell phone or the

like forming the mobile communication system, and

10 computer with a communication function by mobile
communication.
Figs. 17 are illustrations showing the

configurations of the communication path control
programs according to the third embodiment for
15 substantializing the mobile communication system in the
first embodiment. When the communication path control
programs are applied to the respective stations of the
transmitting . station, relay station,. and receiving
station, they serve as a transmitting station program,
20 as a relay station program, and as a receiving station
program, respectively. Fig. 17A shows transmitting
station program 110A, Fig. 17B relay station program

130A, and Fig. 17C receiving station program 120A.
As shown in Fig. 17A, transmitting station
25 progrém 110A is comprised of communication path

determining module 111 having request signal
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20 nobile station 10 determ nes the interstation conmunication speed on the
basis of the interference level and the relay-station target val ue and
basestation target val ue cal cul ated i ndependently, and relay statfBi3-30L07-00
determ nes the interstation 25 comunicati on speed on the basis of the
interference |l evel and the relay-station target value. Therefore, 185

FPO3- 0107-00 the present enbodi mnent permts the optiml path to be

determ ned based on the comruni cati on speeds between each pair of stations,
and the recepiyOmfiuadiny casdbEeenhanesd whidieesi ni pezpogsehe sdegradase of

the .cell 5 radius and system capacity. Incidentally, as described above,
nobi | e comunicatiwmeysiemlle i nigach eind heifgrfatlh amd 1siziy emoodtileent s i s
configured to set the target values for the error rates at all the stations
(base stationi2Q .10 mndieanbtedl ayast atHeooni BD)sonat hen conrlindeat ioorl ypat h,
instead of the error rate at base station 20, and to determ ne the opti nal
path on the hasd s ebmpbeehBsgehecalsseasy Thisr makesstantiadibliegt o thecure
the reception quality fromthe nobile station to the base station 15 even
in thesmlti hammeonnectioan syshenetAcadndingg retod COMoMbngeto the
Communi cati ons Systent (published under the general editorship of Keiji
Tachi kawa by pgvbssrer WiSeentidu, ) whante obhét § inghéhsy stémirc apagicnent sand
paranmeter E have the relation of 20 Formula 2 below. Formula 2: C = (pg/E)
+ 1 pg: sprexRiauegai oidhakl yranbeitaing aofodyist ehd taphast ¢ Cudedrisases
with increase of the paraneter E. An increase of paraneter E at relay
station 30 widf rettling nthecr campulBrof tranemnfer emcereamteithus idddrlease of
system capacity, but the effect on the systemcapacity is |ess than the 186
Request response signal receiving module 11llb has a
10 function of letting the computer receive a request
response signal. Signal analyzing module 1llc has a
function of letting the computer analyze a request
response signal and determine whether it is possible to
perform communication. The functions substantialized
15 by letting the computer execute the request signal
transmitting module 1llla, request response signal
receiving module 111lb, and signal analyzing module 1lllc
are the same as the functions of "request signal
transmitter 1lla, request response signal receiver 1lb,
20 and signal analyzer 1llc, respectively, of mobile
station 10 in the first embodiment.
As shown in Fig. 17B, relay station program 130A
has request signal receiving module 131, request signal
transmitting module 132, request response signal

25 receiving module 133, request response signal

transmitting module 134, interference level measuring
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FP03-0107-00 effect due to the increase of paraneter E at base station 20.
Noting this point, nobile communication system11 in the present enbodi nent
is configured to set the base-station target value to the mi ni numiBfetessdfy00
5 value permtted and set the relay-station target value larger than it,
whereby the decrease of system capacity is suppressed while keeping the
error rate small in the entire system The followng will describe prograns
to 10 substantialize the nobile station (transmtting station), relay
station, andrmBa et ABGQN @nececommgnitattiionm eeepriltedyi ngetkemipiainde
communi cation systems according to the fifth enbodi ment and the sixth
embodi ment . Telylrogr3hs fReqsebst anghali ziewg ittiegl Sngdsrect BYehssatd ons
constituting the nobile communication systemin the fifth enbodi ment have
the nodul es damumidm tofe dkatémgnt tbaedc@rpytans, regrii (he adeg@advssSiton
hereinafter will be given with focus on different nodules, wth om ssion
and sinplifi catgrorl of Regtbetdesgriadt i bremdoittine sedwse notfil B8S TPhe
prograns for the respective stations constituting nobile conmunication
systemd 1 in thedtifdih efbotienthnghaee t lsomputEryuE a8N8RAS tsWF S eSys. 17
as the progranms in the third enbodi nent did. Anong the 25 prograns, the
transmtting stgtdlon pRegrasti sreinAnss sbInRe theHARHING n§odvati 3P drogr am
110A according to 187 .
has a function of letting the computer receive a
request response signal. Request response signal
transmitting module 134 has a function of letting the
10 computer transmit a request response signal.
Interference level measuring module 136 has a function
of letting the computer measure an interference level.
Communication propriety determining module 137 has a
function of letting the computer determine the
15 propriety of communication, based on the interference
level measured by the interference level measuring
module. The functions substantialized by letting the
computer execute the  request signal receiving module
131, request signal transmitting module 132, request
20 response signal receiving module 133, request response
signal transmitting module 134, interference level
measuring module 136, and communication propriety
determining module 137 are the same as the functions of
request signal receiver 31, request signal transmitter
25 32, request response signal receiver 33, request

response signal transmitter 34, interference level
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FP03-0107-00 the third enbodi ment shown in Fig. 17A. The relay station
program and the receiving station program have the sanme nodul es as the
rel ay station program 130A and the receiving station progran1120ﬁ?03'0107’00
respectively, 5 according to the third enbodi nent as shown in Figs. 17B and
17C, except for the conmunication propriety determ ning nodul es 137, 124.
Commruni cation propriety determ ning nodul e 137 has a function of letting
the conputer determine the 10 propriety of communi cati on, based on the

i nt er f er enceneaeelrimeasupadtby Ble i naedf er enmmuhégekigBasuPrARETAEEY e and
on the relay-station target value. Communication propriety determ ning
nodul e | 24 hastedninetd &7 ofrdsgadtigrehe cofipuebaydetatiPhe3fhénighe
propriety of communication, based on the interference |evel neasured by

i nterference fliewel aemdaslimarg nodul e |22 and on the base-station target

val ue. The prograns for the respective stations constituting nobile

communi cati on syst &m Iskwenr dnnd ity 207 he rSiceiy i@gh ot Hehen hBFE IFIRE
configurations shown in Figs. 18 as the prograns according to the fourth
embodifrent dil®0PAnDhg st herpqogsarrs,simaf ecdiSGHG @t | AP BHRYr améils
simlar to the receiving station program 120B according to the fourth
enbodi nent showerferiendd g. 1886l TmeaTHHRE t t MegUd€at | B2 pr oPIMESTd t he

relay station program have the same nodul es as the 188 FPQ3-0107-00
response signal transmitting module 123, and

communication propriety determining module 124.
Request signal receiving module 121 has a function of
10 letting the computer receive a request signal.
Interference level measuring module 122 has a function
of letting the computer measure an interference level.
Request response signal transmitting module 123 has a
function of letting the computer transmit a request
15 response signal. Communication propriety determining
module 124 has a function of letting the computer
determine the propriety of communication on the basis
of the interference level measured by interference.
level measuring module 122. The functions
20 substantialized by letting the computer execute the
request signal receiving module 121, interference level
measuring module 122, request response signal
transmitting module 123, and communication propriety
determining module 124 are the same as the functions of
25 request signal receiver 121, interference level

measuring part 122, request response signal transmitter
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transmtting station program 110B and the relay station program 130B,
respectively, in the fourth enbodi nent as shown in Figs. 18A and 18B

except for the interstation comunication speed deternining nodul 82431@1@&Ag00
the 5 interstati on conmuni cati on speed determ ning nodule 138. Interstation
comuni cati on speed determ ning nodule 11l1e has a function of letting the
conputer determne the interstation communication speed between 10 the
transmitting station and the station as a source of a request response

si gnal , based %t t handnt epdefanceattoR| AFORFHate baskesmabresn tddyet
value and relay station target value. Interstation conmunication speed

det er ni ni ng MRRRecEBEehes afunch?dn ofstadtitdmg £he 13 cobPat efiddter mi ne
t he communi cation speed to the receiving station, based on the interference
| evel includeMRedinerguest response signal and on the rel aystation target
val ue. These prograns_enabl e the conputer to 20 substantialize the
functions of Fererth fmedimentl| ay station 30, and nobile station 10
according to each of the fifth and sixth enbadi nents descri bed, above. In
that case, the recEAWBHIRATIIY BaRRLE WS I 9t +8S nPRFREZRAG thRe

decrease of the cell radius and system 25 capacity. Finall a receiving
station p”xﬁgﬂﬁtgogggh SR I _Ogor sd%é%antlallzlng Xhe mobile

communication system in the second embodiment will be

described below with reference to Figs. 18. Fig. 18A

is an illustration showing the configuration of

10 transmitting station program 110B, the configuration of

relay station program 130B, and the configuration of
receiving station program 120B.

As shown in Fig. 18A, transmitting station

program 110B according to the fourth embodiment 1is

15 identical in the basic configuration to the

transmitting station program 110A according to the

third embodiment, but is different therefrom in that it

is provided with communication speed determining module

111d in place of signal analyzing module 1lllc.

20 Communication speed determining module 111ld has

interstation communication speed determining module

1llle for letting the computer determine the

interstation communication speed between the

transmitting station and a station as a source of a

25 request response signal. Communication speed

determining module 111d has a function of letting the
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substantialize the receiving station with the communicati on path determ ner
for determning the communi cation path will be described. This receiving
station program has the configuration shown in Fig. 19, 5 as the FP03-0107-00
af orenenti oned receiving station program 120c did. This receiving station
program has the sane nodul es as the receiving station program 120c, except
for the interstation conmunication speed determ ning nodul e 124a. The
interstation comuni cation speed 10 determ ning nodul e 124a has a function
of letting thenamut edetlete! ne néheheommtueristadtiioon sweedinbeaveen sheed,
based on the interference | evel and the basestation target value. This
recei vi ng st atdanrsmpriogiram ehabliea tarel conputrecetioisubssat iahj zbatskd 15

af orenenti oned functions of base station 20. In that case, the reception
qual ity can ke enhanded essitlas iimi comhagl cheldecrsepase ofetaemireéd badi us
and system capacity. The fifth and sixth enbodi nrents were described 20
usi ng the exanmpleasstofti'aml i odtimtnicanhect speetie dedernani®gt himodglder el ay
station 30 to base station 20. However, the fifth and sixth enbodi nments can
al so e appl ilgdd,0 dndwahenknternstatdper | gommuth foa hipn hepeayd detyeen ng t he
system capacity and target values. 25 Industrial Applicability As descri bed
above, the pressEmt gaiventdfon sftasitdE cPRE3iGLEANQ0 reakirodnsgefion
determ nation of multihop or single hop communication path as to determ ne
t he conmmuni catdtdn patdiluded imea| negeest (heghessy sodanahi saciedveshédd or
the communi cation path satisfying the predetermned 5 line quality, based
on the interfidrenceduasd s response espeseilversFrghdisdr c8efvéd-at e rel ay
station constituting the communication path and at the receiving station,

t her eby achi efumnefioml eaheaensd adfi zesst Rvnmisitédnidon. the computer

10 execute the communication speed determining module 111d
is the same as the function of communication speed
determiner 11d of mobile station 10 in the second
embodiment.

As shown in Fig. 18B, relay station program 130B

15 according to the fourth embodiment is identical in the
basic configuration to the relay station program 130A
according to the third embodiment, but is different
therefrom in that it ' is provided with interstation
communication speed determining module 138 in place of

20 communication propriety determining module 137.
Interstation communication speed determining module 138
has a function of letting the computer determine the
communication speed to the receiving station, based on
the interference level included in the request response

25 signal. The function substantialized by 1letting the

computer execute the interstation communication speed
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191 FP03-0107-00 CLAIMS 1. A nobile comunication system conprising a
transmtting station, at | east one relay station, and a receivin ti Yy
and configured to inplenent packet 5 transm ssion fromthe trans%ﬁf‘ndgl -00
station to the receiving station through a conmuni cation path with an
internediary of at |east one relay station or through a communication path
without an internmediary of a relay station, 10 the nobile conmunication

syst'em conpri si.ng conmuni cation h determ ning neans_f d i ni
comr‘]runi cat :c o SFAHP LRI a‘“?é\‘g‘ésﬁgéorﬁﬁn&%%t FSWgsﬁegedéb‘? Oguﬁgﬁﬁéﬁ} c?’l tigo(’rjl1
path satisfying a required line guality, based interf I I f
respective 15 'edﬁ%h baglr%e‘?‘?}%u%fc%tjr%ﬂ){aﬁpg?gt ?%ﬁelﬁg‘ﬁgfgi—f’?égiﬂ% ég\i%ys °
comruni cati on pat, etween the transmtting, stati dth i Vi
station, and sé{)attlt?él rt iV TR sTREPTR. SB00 JnIBea Ibiolnea(r:]om*ruﬁi (r:gtcielo\rllI ggst em

according to daimp1, erein the co ication_path deternmning 2Q_neans
further conprises: Aisnt‘:,‘ﬁ%‘t’rét On c’oc-’m"runﬂygat TG Spedt? d%?%f"rﬁ’ﬂi ﬁ)é% %ﬁns f or

deter i nd g SLALEY SR FRLLER e, URhiesn SRR IEY o
25 a communi g3t on, barh: and SQIIURLERt Q1 SAgRE deLeLy,ihgy TRaR JOf
program 120A according to the third embodiment, but is
different therefrom in that it does not have
communication propriety determining module 126. The
10 functions substantialized by letting the computer
execute the receiving station program 120B according to
the fourth embodiment are the same as those of base
station 20 according to the second embodiment.
The following will describe a receiving station
15 program for substantializing the receiving station with
the communication path determiner for determining the
communication path. Fig. 19 is an illustration showing
the configuration of the receiving station program. As
shown in Fig. 19, the receiving station program is
20 comprised of a communication path determining module
having request signal receiving module 121,
interference level measuring module 122, communication
speed determining module 123, and communication path
selecting module 124. Request signal receiving module
25 121 has a function of letting the computer receive a

request signal. Interference level measuring module
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192 FP03-0I 07-00 determ ning a communi cati on speed on each conmuni cation
path fromthe transmtting station to the receiving station on t%§09§6E67960
the interstation conmunicati on speed between each pair of statio

determ ned by the 5 interstation comuni cati on speed detern ning neans
wherein the comuni cati on path determ ning nmeans determ nes a conmuni cation
path on the basis of comruni cati on speeds on respective conmuni cati on paths
determ ned by the comuni cation speed deternmining 10 neans. 3. The_nobile

communi cat i oh23y&eemacEBrar hgnt 8L Th i Dr TP aF AP L e MA 3 U ithe? R t here
are a plurality of communication paths satisfying_the requir g%§i9 o
quality, thelégﬁﬁﬁﬁﬁéaﬁﬁoﬁﬁﬁﬁ41Q. %e?%ﬁﬂ?ﬁ?nélﬁgé sﬁﬁﬁé;Wﬁii a %ath with
a snmall est hop count between the transmtting.station,and th fec bxing
station, as GOBBHEEANcattIAIWatFRtHON THESFShI Tt R EMUATR 8 afioSht 1Sy st em
according to Claim1l or Claim?2, wherein, where there are a 20 lity of
connunicatioﬁaﬁaﬂﬁ§e§§F@§ﬁﬁWﬂfQﬂﬂ¥q%ﬁﬁﬁ%Qﬂj?9?ﬁ§(}%ﬁ?{@%n%%% %@%ﬁ%%ication

th det i Ni det ' th with, N t al i SSi
Dovor & at 1 h2ARangnt AHFRES SRbYFon BHANGRY EREL PRI gPRedL | BRCGORECT Ol i ng

communi cati ofio8gaeent Btortng % oruneeion |OF Ackimy THE MBBhbfcer
determiné the interstation communication speed, based

on the interference level, and communication speed
determining module 124 has a function of letting the

10 computer determine a communication speed between the
transmitting station and the receiving station, based

on an interstation communication speed between each

pair of stations constituting a communication path.
Communication path selecting module 125 has a function

15 of letting the computer select a communication path on
the basis of communication sbeeds on respective
communication paths. The receiving station program may

also - be: -configured to have communication path
information transmitting module 129 for letting the

20 computer transmit the information of the selected
communication path, as indicated by a dotted line in

Fig. 19. In this configuration, the information of the
determined communication path is transmitted to the
transmitting station and the transmitting station

25 transmits packets according to the determined

communication path.
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193 FP03-0107-00 Caim1l or Claim2, wherein, where there are a plurality
of communi cation paths satisfying the required line quality, the

conmuni cation path determining neans deternines a path with a smef§0%-0107-00
transm ssion power at the transmtting station, as a comunication path. 6.
The nobil e comruni cati on system according to one of Clains 1 to 5, wherein
t he comruni cati on path determ ni ng neans determ nes a conmuni cation path
out 10 of conmuni cation paths each having a hop count between the
transmtting stati dheandRIE r 2RFGF HREQt afPBn BPPASE nECEMURAFadion
predetermned threshold. 7. Atransmtting station applied to a nobile
conmuni cat i orf ¥ ARE coFPTHUR e6R 5O aR3RTt deiSIPaSRET t §exhsSei vi ng
station through a comrunication path with an internediary of at |east one
rel ay statiO@QﬁOEQ#QﬁmﬂPeFQﬁnﬁEﬁ?%%EibﬂvﬁﬁFhoﬁjWﬁébttéﬁimeQQ%&ﬁ%ﬁW of a
relay station, the transmtting station conprising conmuni catiqn 20 path
det er ni ni ng FEETREor et et ki APnGoACorfhfti cHt$ oRE PRBAL WLPH SR LR gdSt

comuni cation speed or a conmmuni catjon path satisfying a required |line
qual i t3, bas&¥ of'q nf&¥ eﬁrf\é:qré:&éll s ©& ﬁoé‘spgclﬂlx})é i grfal s"%reecéi d¢ at a
relay station oqﬁ%%tuting a 25 communication path to the receiving
station, and SAPIHENGER ving station. 194

For example, the above second embodiment

described the configuration wherein each relay station

30 had the interstation communication speed determining

10 means, determined the interstation communication speed
on the basis of the interference level, and transmitted

the interstation communication speed information to

mobile station 10, but another potential configuration

is such that each relay station 30 and base station 20

15 are configured to put the interference level measured
by the interference 1level measuring part, into a
request response signal and transmit the request
response’ signal .to mobile station 10. In this.
configuration, mobile station 10 is able to determine

20 the interstation communication speed information
between each pair of stations, based on the
interference levels at the respective stations, and

mobile station 10 is able to determine the
communication speed between mobile station 10 and base

25 station 20, based on the determined interstation

communication speeds, and to determine the
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FP03-01 07-00 8. A receiving station applied to a nobile comunication
system and configured to receive a packet froma transmtting station
through a conmunication path with an intermediary of at |east ondB&}=3407-00
station 5 or through a conmunication path without an internediary of a
relay station, the receiving station conprising comunication path

determ ning neans for determ ning a communication path with a | argest
conmmuni cation speed or a 10 communi cation path satisfying a required |ine
qual i ty, basepmsmrimadrien eprieh| e\@%v%lfsﬁﬁ‘épe@tlﬁvén§?§ﬁar§npécéie\'>’€é at a
relay station constituting a comunication path between the transmtting
station and tdte eeebi igkp%t &tiaddonand0 aMmadhebeedditvi ABtSt & i 669u€St9. The
receiving station according to Claim8, wherein the conmuni_cation path
determining rd@malcokpr i Bes:tranfRitted gte Pase ATrf HRaneFor FBAE ving a
request signal transmitted fromthe transnmtting 20 station or fromthe
relay stati oPeqmttey flereacstadiaon mbstiPi 9§ tREFHNS ob D PeadGrrSG ks on
interference |level at the receiving station when the request signal

recei Vi ng ne&eFmuedeiatel an o spegGesinEPERAL 198 inftetedt P8R c i €4t i on

speed determ ning means for determning an interstatiQn cqonmuni cation 195
stations, based on the ~ interference 1levels at the :

respective stations, and the base station 20 is able to
determine the communication speed between the mobile
station 10 and base station 20, based on the determined
10 interstation communication speeds, and determine the
communication path.
(Fifth Embodiment)
According to each of the above embodiments, it is
feasible to determine the communication path with the
15 largest (highest)v communication speed or the
communication path satisfying the predetermined line
quality (these communication paths will be referred to
as "optimal path"), based on the interference levels of
the respective signals received at the relay station
20 and at the receiving station.  In the present
embodiment, thé optimal path is determined so as to
secure the reception quality from the mobile station to
the base station in the following manner.
In the CDMA mobile communication system, a

25 parameter E determined by a ratio of required reception

power per bit as a target at the receiving station (Ep)
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FP03-0107-00 speed between the receiving station and the transmtting
station or the relay station as a source of the request signal, based on
the interference level neasured by the interference | evel neasuriBRPIrdlis’-90
comuni cation speed determ ning neans for determ ning a conmunication speed
between the transmtting station and the receiving station, based on the
interstation comuni cati on speed determ ned by the interstation

comuni cati on speed determ ning neans 10 and, where the request signal is
one recei ved to othehmadel ayiseat (M), alve bisedrbaréencer speuweon (Io),
comuni cation speed i nformati on between each pair of stations constituting
a comuni catiior.path fromthe transmtting station to said relay station,
included in the request 15 signal; and comuni cation path sel ecti ng neans
for selecting a commmniEsdtNont pbt)h, based on communi cati on speeds on
respective comuni cation paths determ ned by the conmunication speed
deternmini ng msang. £8ctor The rdsesynine sttdtd o emeEdriditng g 1ditai meg,
wherein the comuni cati on path determ ning nmeans conprises: request signal
recei VB ng neaigriadr tecaiontmpla péqidamssiinsdion r BAYATE t ed! ¥ A thés
transmtting 25 station or fromthe relay station; interference |evel
measuri ng me@sramstarealurdtgal IR ro¢EPoIadug7-0b transmission power

control, the probability of erroneous reception of
signal (error rate) decreases with increase of this
target value, but it brings about the disadvantage of
10 decrease in the cell radius and system capacity. For
this reason, in the conventional CDMA mobile
communication system, the target value is set to the
minimum necessary value to control the transmission
power, so as to secure the reception quality of signal
15 at the base station.

However, since the multihop connection system
involves the communication with the base station
through relay stations, in oxder for the base station
to receive correct sigﬁals, the base station and all

20 the relay stations have to receive the signals without
error. Therefore, in order to realize the error rate
in the multihop connection system equivalent to that in
the conventional system (single hop system), the target
value must be set large, so as to achieve a small error

25 rate at each station. However, the increase of the

target value would result in decreasing the cell radius
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an interference level at the receiving station when the request signal
recei ving neans receives a request signal; interstation comrunication speed
deternmining 5 means for determining an interstation communi cati off F¥gedd07-00
bet ween each pair of stations constituting a comruni cation path, based on
the interference | evel neasured by the interference | evel neasuring neans
and, where the request signal is one transmtted fromthe 10 relay station,
al so based on an interference level included in the request signal;
conmruni cat i oandpegd teet @apatilty .neans for deternmining a conmmuni cati on speed
between the transmtting station and the receiving station on the 15 basis
of the interstatioflakémgunitdats onpopssd det er aFAednby t He§ nt BESEAREON
comuni cation speed determ ning nmeans: and conmuni cation path selecting
means for sekwbodigeatconndeptati dhepat fiolbaseagdon AR ERIVh spLeds on
20 respective comunication paths deternm ned by the comunication speed
det erm ni ng ephancel theA remaaitiiqny atakitan conpri sipgrepequede srgRal
receiving means for receiving a request signal transnmitted froma,
trans@ittingratati omids tnkoinhz ingokfiancesreasspath the ncahli ReEiREdi ary
of at |east one relay station or through a comunication path 197,

and system capacity. The description hereinafter will

be given with focus on differences from each of the

above embodiments, with omission and simplification of

the description of common portions.

10 The mobile communication system in the present
embodiment is configured to set the target value for
transmission power control, and the target value is
independently (uniquely) set for each of the case where
the base station is a receiving station and the case

15 where the relay station is a receiving station.
Namely, a base-station target value 1is uniquely
calculated at the base station in accordance with a
condition specific to the base station, and a relay-
station target value is uniquely calculated at the

20 relay station in accordance with a condition specific
to the relay station. Then the target value at the
base station (hereinafter referred to as "base-station
target value") is set to the minimum necessary value
permitted, while the target value at the relay station

25 (hereinafter referred to as '"relay-station target

value") is set as a value different from and larger
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FP03-0107-00 without an internediary of a relay station; interference |evel
measuring nmeans for neasuring an interference level at the receiving
station when the request signal receiving neans receives a requestP83-0107-00
signal; communication propriety determ ning nmeans for determ ning whet her
it is possible to perform conmunication at a communication speed incl uded
in the request signal, based on the interference |evel 10 neasured by the
interference | evel nmeasuring neans; and request response signal
transmitting tleanstHorbasensthatiomgtargeyuesiueesponse signal containing
information on propriety of conmunication determ ned by the comruni cation
propriety detern niige npahd let wouyhnisat hen cayatsmathortipat presate
transmtting station. 12. A receiving station conprising: request signal
recei vi ng neanpbddimenteiilhgoa deguesibedi gadpwt tandatetéd fromt he
transmtting station or froma relay station; 20 interference |evel
measuring rmeans foMMaksasur igagrennigrtardrer gitatarevdl  atn t Hde ecaiosang
station when the request signal receiving nmeans receives a request signal;
i nterstation EMAISRHE | bASsPéed et eemi Aong igurakdens hewrletdr filgi.ng an
interstation conmunication sgeed between the receiving station and the 198
1, similar to that of mobile communication system 1 in

the first embodiment. The mobile station has the same

configuration shown in Fig. 3, as the mobile station

10. The present embodiment 1is different in Dbase
10 station 20 and relay station 30 from the first
embodiment.

Relay station 30 in the present embodiment has an
internal configuration similar to that of relay station
30 in the first embodiment. It is different from relay

15 station 30 in the first embodiment in that
communication propriety determiner 37 has a target
value storage for storing a preliminarily calculated
target " value for transmission power control and this
target value storage stores the relay-station target

20 value.

The relay-station target value is calculated so
as to define the number of relays permitted and make
the error rates at base station 20 and at each relay
station 30 satisfy Formula 1 below, independently of

25 the after-described base;station target value at base

station 20.
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FP03-0107-00 transmtting station or the relay station as a source of the

request signal, based on the interference | evel neasured by the

interference |l evel measuring means; and request response signal FP03-0107-00

transmtting nmeans for 5 transmtting a request response signal containing

the interstation communi cation speed information determ ned by the

i nterstation comuni cati on speed determ ning neans, to the transmtting

station or the relay station as a source of the request signal. 10 13. A

relay station conprif§i ngeledgisStigrgndien9slei Vitdyinedits £6CY e€8ildiYng a

request signal transmtted froma transnitting station through a, |,

communi cat i orf FEEHPWith BaY iBR ettedtRESPeRIeRtL8aSE BRE PEF&YSERELPEN or

t hrough a conmmuni cation path 15 without,an internediary of a relay station;

i nterference Y3EAt nEdkEti ARG MERT FTLRATHRRAsAP fPShn et EpteYestatietel at

the host relay station_when the request si%nal recei ving nmeans receives a

request si gn&d2TIEF cBRMURPCcAS oFEPRoptERY r P heheoReand Ry be

deterrmg ning whether it is_possible to performconmunication at a_ .

commum cat | off Epesdl | HEPHHRE (A HET equtt ST Sval EhSasE8 1N Shation

interference | evel ne uggdﬁ?y he interference lLevel neasuring.nmeans; and
a

25 request redpdide Gy 17 TR HEhRS F8}a¥r£$ﬁﬁ%qq%ggg Péduest
response _Si opal coptaining 492¢. ERP3- Y AL according to their
respective circumstances, such as installation
environments of the respective relay'stations 30 or the
10 like, as occasion may demand.

Here the aforementioned parameter E can be used
as the relay-station target wvalue, for example. Other
potential factors include SIR (Signal to Interference
Ratio: ratio of signal power to interference power),

15 CIR (Carrier Interference Ratio: ratio of carrier power
to interference power), and a reception level.

Formula 1l: 1 - (total error rate) > (1 - (error
rate at base station)) x (1 - (error rate at relay
station))*

20 X: number of relays

Then communication propriety | determiner 37
determines whether it 1is possible to perform the
communication at the communication speed requested by
the request signal received by request signal receiver

25 31, based on the interference level measured by

interference level measuring part 36 and the relay-
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information on propriety of conmunication determ ned by the comruni cation
propriety determ ning neans, through the conmunication path to the
transmtting station. 14. The relay station according to Gl ai m| FPE-0107-00
further conprising: request signal transmtting neans for transmtting a
request signal to the receiving station or to another said relay station
only when the communi cati on propriety determ ni ng neans determ nes 10 that
it is possible to performthe communication; and request response signal
recei vi ng ne@fRTIAN reckr¥PAY a Vadiest rEPise si gnalC¥o t RE2FEGFest
signal transmtted by the request signal transmtting nmeans. 15 15. A relay
stati on conpraSIH ¢t RYYEICFEcef Ot REHRRAS ?gr A8EerfiiRgSa Pequest
signal transmtted fromthe transmtting station_or from another relay
station int eMferichide FRUBANhEASIPTR nTPRRANIVE of 2RLasHPF n§OTBRA CRHEES er ence
| evel at the host relay station when the request sjgnal receiving neans
recei ves a réfifbsCoBPgHdLLe effhESt EhgnACtFHIRIR R 1P Mg HRERE 1 gAlue,
transmtting a request signal; 25 request response iignal receiving nmeans
for reeivi nPaETequed® resPBnselRFGREELeRERs i tEE8 LT r oiPES3664 y
FP03-0107-00 receiving station_or froma second %gher relaé stati%%, in
response to t%ﬁ??ﬁﬂﬁkﬁﬁc%i%ﬁﬁ?ltpﬁﬁ§ﬁFﬁPdeﬁ}ttﬁ%'réEH%sFo PghsfF the

transmtting neans; ) ,
gxnaéﬁmum communication speed with the requested

communication speed. Then the result of the
determination by communication propriety determiner 37

10 is fed into request response signal transmitter 34 and
the operation thereafter is much the same as in the
first embodiment.

Base station 20 in the present embodiment has the
internal configuration similar to that of base station

15 20 in the first embodiment. It is different from base
station 20 in the first embodiment in that
commﬁnication propriety determiner 26 has a target
value storage for storing a preliminarily calculated:
target value for transmission power control and the

20 target value storage stores the base-station target
value.

Here the base-station target value is calculated
so as to satisfy above Formula 1 in a manner similar to
the relay-station target value and independently of the

25 relay-station target value and, for example, it is

selected from the aforementioned parameter E, SIR, CIR,
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interstation communi cation speed determining 5 neans for determ ning an
interstation comuni cati on speed between the host relay station and the
receiving station or the second other relay station as a source &fPG3rd107-00
request response signal, based on an interference level included in the
request response 10 signal received by the request response signal

recei ving neans: and request response signal transmtting neans for
transmitting a request response signal containing the interference |evel
measured by tme inscmpftarcendevedvel 15 neasuring nmeans and the interstation
communi cation speed informati on determ ned by the interstation

comuni cati on speed@hgat er poniniyiceddon andrommrées vt hedpsguadnerespéfise
signal is one received fromthe second other relay station, also containing
i nterstationd2@egonimes cathiedrhespesit | ntor npesobblacl bdedrprfphE r EfGest
response signal, to the transmtting station or the other relay station as
a source of tdeomuegueesticgi gwalth 1BobAleel ayatiani ohl comeed ngn r ffest
signal receiving neans for receiving a 25 request signal transmtted from

t he trfansni t tinfgrftenansme orlévohm aneereredel &y stnfonfepence Fpe3ed107- 00
interference | evel measuring neans for neasuring an interference | evel at
the host rel Apasuainen rRsH t3e reGLethesikpeg-serbi M nFarssls Véddrves a
request signal; 5 interstation conmunication speed determ ning peans for
det er ni ni ng @F95Rcker st FOrone¥eMALAr cdthibh SeéedMienkdon the HiR4e r 8fay
station and the transmtting station or the other relay station as a source
of the requedtoldiqyifal , H%?bd(ﬁPWmHP}?ﬁE&?%renEéoﬁélﬁééel a§§§ﬁpé&eﬁy t he

interference | evel neasuring . , , .
determines a maximum communication speed available for

10 communication and compatible with the base-station
target value, based on the interference level measured
by interference level measuring part 22 and compares
the maximum communication speed with the communication
speed requested by the request signal. Then request

15 response signal transmitter 23 transmits a request
response signal containing the communication propriety
information on propriety based on the determination by
communication propriety determiner 26 to relay station
30 or mobile station 10 as a source. The operation

20 thereafter is similar to that in the first embodiment.

The communication path determining methods in the
present embodiment include methods of determining the
communication path with the largest communicaticn speed
(hereinafter referred to as "fastest path determining

25 methods") and methods of determining tﬂe communication

path satisfying the required line quality (hereinafter
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means; request signal transmtting neans for transmtting a request signal;
request response signal receiving neans for 15 receiving a request re S
signal transnmitted froma receiving station or froma second othé?oﬁéﬁaﬁq”%o
station, in response to the request signal transmtted by the request

signal transmtting nmeans; and w request response signal transmtting nmeans
for 20 transmtting a request response signal containing the interstation
comuni cation speed information determined by the interstation .
coPnunlcatloﬁeéﬁééGddeﬁérMQﬁru;#ﬁﬁﬂﬁfe%uuﬁW%&%ﬁ%taE?B% cORMERTERETEN speed
information included in the request response sjignal received hy the 25
reﬂuest lresp61ﬁ§@°§isgﬁal re(?@ie\?iengm?é'é’r%fs t d'ihe t %ns‘ﬁ??ﬁhaegt a’f’?gﬁ or the
other relay station as a 202 FPO3-0107-00 source of the request,signal.
17. A rel ay S$&afFe®ScoWpriEsi neLLd§uedtasighall eééiv?ngtﬁéﬁg@lg%ﬁng

receiving a request signal transmtted fromgthe_transmtti 5 station or
from anot her St&ltdpnst at i"GrED | ntRFEF encP | e@&%ﬁ%ﬁ??ﬁg mggﬂ@ fog‘le

measuring an interference |evel at the host relayhgégtipn when %Q%SEequest

si gnal® r ecei FORGUR&RS 18t ePPES dRERGBIPLING M in the
embodiment. Common description will be omitted or
simplified.

A fastest path determining method is carried out
according to the procedure shown in Fig. 8, as in the

10 case of the first embodiment. The following is the
procedure in a case where the search is sequentially
conducted staring from the path with the maximum
communication speed (hereinafter referred to as
"descending sequence search").

15 First, as in the first embodiment, mobile station
10 attempts to connect by 384 kbps single hop
connection (S11) and determines whether it is possible
to perform communication by 384 kbps single  hop
connection. At this time, signal analyzer 1llc analyzes

20 the communication propriety information included in the
request response signal. When it 1s impossible to
perform the communication by 384 kbps single hop
connectioh, mobile station 10 searches for a relay
station 30 capable of communication by 384 kbps

25 multihop connection (S12). At thié time, mobile

station 10 transmits a request signal to relay station

171



signal; 10 interstation communication speed determ ning neans for

determ ning an interstati on comruni cati on speed between the host relay
station and the transmtting station or the other relay station 3F BP0
of the request signal, based on the interference 15 | evel neasured by the
interference | evel neasuring neans; and request signal transmtting nmeans
for transmtting a request signal containing the interstation comunication
speed informati on determ ned 20 by the interstation conmunication speed

det er mi ni ng Adans, RN wherelele pegtesl siGndleqssieife rtdicei FEEULESM t he
other relay station, also containing interstation communication speed

i nformation isAengde@rnich meRs Yeafuddte sinfeffepenag: lavebnatintbgt r6hayat h
determ ni ng net hod applied to a nobile comunication system conprising a
203  FPO3- 0B¢7tden r addsiedtfi-ng st athon, @lakastt@idarel aylst afPERS and a
receiving station and adapted to determ ne a conpuni cati on path between the
transmtting COMEMNGEaEA®Pn REQRICE WY e ERiRM 57t ARt BEMATIRI WAEEBRTpat h
determ ni ng net hod conprising a conmuni cation path detern ning step of

det er M ni ng &tcokfurR@at+ohe pdith RPLHEOZ™ akRstCUBMMHTEELPBN a&peég‘eor a
communi cation path satisfying a required line quality, based on,
interferenceCP@mHQ§QRF¥Wqré?&%%ig%qgﬁaﬁﬁps ché$V%d4999f$%léﬁggﬁétion
constituting a communi cation at?ﬁ?eaﬁeen the transmt in% st%tion and t he
recei ving st dtitdn, KR BETEAE ) re RASFh PRt &fiofneasured 1nterterence

level and the relay-station target value stored.
Then information indicating the result of this
10 determination is transmitted to mobile station 10 or to
base station 20 in much the same manner as in the first
embodiment.
When communication propriety determiner 37
determines that it is ©possible to perform the
15 communication, the relay station 30 transmits a réquest
signal to base station 20. Base station 20, receiving
the request signal, measures the interference level at
the station itself. Base station 20 makes
communication propriety determiner 26 determine whether
20 it is possible to perform the communication with mobile
station 10 at the requested communication speed, based
on the measured interference level and the stored base-
station target value. Then base station 20 transmits a
request response signal similar to that in the first
25 embodiment, to the relay station 30. .When the relay

station 30 receives the request response signal, it
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19. A communi cation path determ ning program 15 applied to a nobile
communi cation systemconprising a transmtting station, at |east one rela
station, and a receiving station, for deternining a connunicationF%%§Tp¥@%;po
an internediary of at |eapt one relay station or a communication path
wi thout an internediary of a relay 20 station, the communication path
determ ning programletting a conputer execute a comruni cation path
determ ning step of determ ning a comunication path with a | argest
communi cat i orf BPEEHL 6 & corRANAat iR St 1F1gmalsf womg ad vlegui & i ne
quality, based on interference |evels of respective signals received at a
204  FPO3- 01PMomied blort RIQ kdhgt i ¥nfqmea bl @ minfilddedn igat Fhiset ween
the transmtting station and the receiving station, and at the receiving
station. 20. MBISHhi | LPARAR catS i aYyst et cotdihg COMBUDILGERIPN
wherein the receiving station and relay station conprise: request sifgnal
recei vi ng neéﬁ?HRﬁEP%ce4®¥9£ﬁ%t%%ﬁueé% sthRal rerasnteddorr omteiked
transmitting station through a conmunication path with an 10 internediary
of at Jeast oNEWIHAGARIFON BerehRbugh MebihEini EhEFANpath WEKES an
intermediary of a relay station; interference |evel neasuring neans for
nmeasuring an S¥HEY AHERZ¢evhiCatnEhEZRoEPes CAPMERLIGAER OPh 8 TPE T&dYe st
signal receiving nmeans recgeivyes request signal; and conmunication

T Lofede

propriety det’drrRiiidig- MeanBors noti $PRg IS Df T&IFRREI FEREOSS4A i on
argel value 08 1 BeslaLon LaLgeL ol Lo cont 1oL BEeR0L te e
rel ay Statio%ﬁﬁsible to perform the communication by 384 kbps
10 multihop connection, the mobile station determines the
communication path by 384 kbps multihop connection and
starts the communication.
On the other hand, when it is impossible to
perform the communication by 384 kbps multihop
15 connection, mobile station 10 attempts to connect by 64
kbps single hop connection (S13). This is much the
same as the attempt on 384 kbps single hop connection
in the present embodiment as described above. When it -
is possible herein to perform the communication by 64
20 kbps single hop connection, the mobile station
determines the communication path by 64 kbps single hop
connection and starts the communication. When it is
impossible to perform the communication by 64 kbps
single hop connection, mobile station 10 attempts to

25 connect by 64 kbps multihop connection (S14). This is

much the same as the attempt on 384 kbps multihop
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wherein the comuni cation propriety determ ning neans of the receiving
station determ nes whether it is possible to perform comunication
requested by the 25 request signal, based on the interference |evE&f03-0107-00
measured by the interference | evel neasuring neans and 205 FP03-0107-00
based on the receiving-station target value, and the conmmuni cation
propriety determ ning neans of the relay station determ nes whether it is
possi ble to perform comuni cation requested by the request signal, based on
5 the interfawmactiarl dnd the r@¢%§e@tate®%0démgét vaBueslegsd lneel ei n

t he communi cation path determ ning neans determ nes a conmuni cation path on
the basis of §A®Vffeties of the comunications deternined by the 10
respective comunication propriety determ ning neans. 21. The nobile
communi cati on syst &M dordisry b e deIcennerei Acgnenrat seseghions
comuni cati on_speed determ ning neans_nenorizes a receiving-station target
val ue and a rdgsgridted i oAbOYEget BaPhidef orsedhiedl di0 15seAuRewIadildN pover
i ndependently set at the receiving station and at the relay station and
det er M nes t REHERRETSt 419 0FCGRRNI E&CMon t8Feed@sE88Ed 6RMPHAICALALer ence
| evel s at the' respective stations constituting the comunication path, the
recei vi ng 20 SReR9 GiNd HYALVHIRRS anerrheck &PAyYitht PBACt §Eg6L oRalfe.

at a communication speed determined as communicable,

thereby determining the communication path with the

largest communication speed. In addition, in the case

10 of the present embodiment, the communication path with

the largest communication speed is determined based on

the relay-station target value and the base-station

target value calculated independently of each other at

relay station 30 and at base station 20, and it is thus

15 feasible to enhance 'the reception quality while

minimizing the decrease of the cell radius and system
capacity.

The procedure in--a" case where the search 1is

sequentially conducted starting from the path with the

20 minimum communication speed (hereinafter referred to as

"ascending sequence search") is as shown in Fig. 9. 1In

this case, first, mobile station 10 attempts to connect

by 64 kbps multihop connection (S21). At this time, in

a manner similar to the aforementioned attempt on 384

25 kbps multihop connection, relay station 30 and base

station 20 each make communication propriety determiner
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22. The transmtting station according to Claim?7, wherein the
communi cation path determ ning neans nenorizes a receiving-station target
val ue and a relay 25 station target value for control of transm sBF®#~ Gbier00
i ndependently set at the receiving station and at the 206 FP03- 0107- 00
relay station, and determ nes the conmmunication path with the | argest
conmmuni cati on speed or the comunication path satisfying the required |ine
quality, based on the interference levels of the 5 respective signals
recei ved at the #@d agoBRENL6A tdERs FIRARYIRF Y e eDRALNPE atPodei@miaed at
the receiving station, the receiyving-station target val ue, and the
rel ay- stati oReips Vvhl 48, Pe3siPde thaaResfesmgtRe acPBRuAdEdtdrRg ato O aim
10 7, wherein the conmunication path determ ning neans conprises: request
signal transrift® i ngeAegAsefor APHHEMIAE IR, a FEEAEST ﬁ%ﬁégi pRquéde
response signal receiving nmeans  for 15 receiving a request response signal
to the requestM'§fRfertanski¥eed 3y 97 edfStE Y grfdid t it miveidyg means:
interzéation comuni cation speed determining .. . nmeans for determ ning an
i nt erstati on YGHmAT CRTIN 207 SpRet® bebfebRSEneteEaRBNTEEPRE ¥RAEFoN and
the receiving statign orﬁéhe relag%statiqq as a source of the request

0

response signal, bak Xh PREBPLEY el LfeviAinta iTH G ebRB VA i on or

the relay stati.on.as a source,of the request r onse signal included in
the 25 rgque?ﬁ%ﬁ%ﬂﬁﬁwgogpﬁﬁgﬁon' as ?% the %@st emb dfment, é%e

mobile station attempts to connect by 64 kbps single

hop connection (S22 or S23). Then mobile station 10
10 attempts to connect by 384 kbps multihop connection
(S24). In this case, relay station 30 and base station

20 each also make their respective communication
propriety determiner 37 and communication propriety
determiner 26 determine whether it 1s possible to

15 perform " the communication at the requested
communication speed, based on the interference level

and the relay-station target value or the base-station

target wvalue stored: Then, for example, while
maintaining the 64 kbps multihop connection, as in the

20 first embodiment, the mobile station attempts to
connect by 384 kbps single hop connection (S25 or S26).

In the case of the ascending sequence search, as

described above, the communication path is first

secured to keep the time before the start of

25 communication as short as possible, and the

communication path with the largest communication speed
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comuni cati on speed determ ning neans for 207 FP03-0107-00 determ ning a
conmmuni cati on speed on the conmuni cation path fromthe transmtting station
to the receiving station, based on the interstation comunicationfBheel07-00
determ ned by the interstation comunication speed 5 determ ning neans and,
where the request response signal is one transmtted fromthe rel ay
station, also based on interstation conmunication speed information between
each pair of stations constituting a communication path fromthe relay
station to tHe& 105eeEehingg dfiodti onWhihel ude@bvd Stthe FREXR3s1IRGspdise
signal; and comunication path selecting means for selecting a ,

comuni cat i of Pt IgtR R Hen baBRSdef BhmthfEatlGas® s peledls CoRMUEd Fédtiare
conmmuni cati on paths determ ned by 15 the conmuni cati ogn speed deterni ning
means; wher eiffthelpntdeEeErived cOMuble aticci Speéd e etRILRFEG TREESS
menorizes a receivi ;rgh-stati on target value and a relay-station target val ue

for control dfe%elandt s&R6h pdhRFiPAdePRMdENT vy IS Yas Hate FecdidFafd 20
station and at the relay station, and determ nes the interstatiqn
conmumm cat i oY &pked, 2Nshs ddeon PaF S Rtétiaend@ ndeFel VAt Uehe CRECHIGETRS
station or the relay station_as a soghce of the request, resg8nse si gnal ,

the recei vi ng-"4eRS rt"a:ﬁ'ﬁe?fvﬁf"ﬁ@, OLRGLt RE XL I3 aFE2t e onlt PG Val ue.

24. The receiving station cording.to aimi11, ,
baséJstation %%, whereby %%e reception quality can be

enhanced, while minimizing the decrease of the cell
radius and system capacity.

10 The required quality path determining methods
will be described below. In the present embodiment,
the required quality path determining methods also
involve applications to both the first multihop system
shown in Fig. 10A and the second multihop system shown

15 in Fig. 10B. The required quality path determining
method in the former multihop system is carried out
according to the procedure shown in Fig. 11, as in the
first embodiment.

First, when the required line quality is given by

20 a communication speed (S30), mobile station 10 attempts
to make a single hop connection at the communication
speed (831, 833, 835, or S37). At this time, mobile
station 10 first transmits a request signal at the
given communication speed, as in the first embodiment.

25 Base station 20 receives the request signal transmitted

from mobile station 10 and measures the interference
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208 FP03-0107-00 wherein the comruni cation propriety determ ning nmeans
nMenori zes a receiving-station target value for control of transm ssion
power set independently of the relay station, and determ nes whetf437¢1G %500
possible to 5 performthe comunication at the conmunication speed incl uded
in the request signal, based on the interference |evel and the

recei ving-station target value. 25. The relay station according to Caim
13, 10 wherein the conmuni cation propriety detern ning nmeans nenorizes a
rel ay- st ati odavarlgedt vihge Hage cordEbPnofl tsedfsni sEhen gowEundgation

i ndependently of the receiving station for perform ng packet transni ssion,
and det er mi n@rapictater | detSrPoRErbl 86 t APETHINRT heWhSt k8 muAitcation at
the comuni cation speed included in the request signal, based on the

i nterference Aaadiold the PRFEQLEBt athen F@W@éﬂl9agaén 281 thhemolidy
station according to Caim15; wherein the interstation conmunicati on speed

20 det er mi ni rifatdas hendfi 288 SoMEURLCRAtqrosReeYeredaraEetoPYc &Mt ol  of
transmi ssi on power set independently of the receiving station for
per f orfi ng pd@@iesl arklanssyon P déer ffhfes MeRS YiteCer dnaeirdigrence

communi cation speed, based on the interference |evel 25 and the
relay-statioﬂ§%ﬁbe@n9aﬁﬁﬁ stored base-station target value. Then

base station 20 puts the communication propriety
information based on the determination into a request
response signal and transmits the request response
10 signal to mobile station 10. Mobile station 10,
receiving the request response signal, determines
whether it is possible to perform the single hop
communication at the given communication speed, based
on the communication propriety information included
15 therein. When it is possible herein to perform the
single hop communication, the mobile station determines
the communication path thereof and starts the
communication. However, if it 1is impossible, the
mobile station attempts to make a multihop connection
20 at the communication speed of twice the communication
speed (double speed) (S32, S34, or S36). At this time,
mobile station 10 transmits a request signal containing
a communication connection request at the double speed.
A relay station 30, receiving the request signal,
25 measures the interference level at the relay station

itself. The relay station 30 also makes communication

177



27. The comruni cation path determ ning nethod 209 FP03-0107-00 accordi ng
to Caim18, wherein the comrunication path determning step is to
determ ne the comunication path with the | argest communicati on spe@g-9¢07-00
t he conmuni cation path satisfying the required line 5 quality, based on the
interference levels of the respective signals received at the relay station
and at the receiving station, and based on a receiving-station target val ue
and a relay-station target val ue for control of transnission power
i ndependent | YPERTrigtY hedeGeradaiowi ng3 5t atlpbAraABCat wiRtheal ayist atlison. 210
A% Al LA | AYI . AE. A
LATLA Y. ARTRHILA@ AR A ASETNDI AL EHE | ARORIMUAD GREEDIA( 34 . AGDRL. A6L. A
9. A . A9. A% A&l . A9. A% A&9. A
9. AB9. Al . A&9. W}@l%plw APReh @ ASReAVRIA DA ADR PSS . ASIGNARI. A3. AF.
AE. AFl . A Y. A |
CAYL AL A NE.%@# A0 Arep . PeESAReAQhRt aniaseRICe AP CKREA ANED tARE SAREAh2. A. AE
AI.AIE.AnE.AeE.An.A.A.AxZ.AY.AY.AI.A&.A.AE.AIY.AY&.A.AI2.A.A52.A2.A3Y.A.A.
A AYE. Y. Al &.5813 st ien. ARrIQthoVAluR: A YWRRE Ahe AZCARLAE 9f AtRE A A AY
E. A A AYY. An. Al 2. A& AL E, A AlL2. A Al . A2. Al 2. AY. AL A An. AY. A2. A2. AfE. AY. A. Ax9. A
[& A AE. AS. AKCSLAImAARATEOD QSA?Z@a/SEY Wyviay TRPCS SAPE et f BEAYRIRYEIRY. Al E. A
YE. A. AFE. A2. AY2. AYY. Al E. AS. ALY, AY. AL, AE Al E. AlY. A2. A AE. ALE. Al 2
A2. AnE BTG EEFASN A ?\Fr ?Y sfaggopc3O Efﬁnﬁm@@@@ req@@“@
@

2 2 2V 2>777= £X2 mg%%@@ﬁ%
esponse signal alnl e co ica 1on proprlety

information to the mobile station; when it is possible

Al 2.

A A2
@

A
@

10 to perform the communication, the relay station 30
transmits a request signal containing a communication
connection request at the double speed.

When base station 20 receives the request signal,
it measures the interference level at the base station

15 itself and makes communication propriety determiner 26
determine whether it is ©possible to perform the
communication with mobile station 10 at the requested
communication speed, based on the interference level
and the base-station target value. The operation

20 thereafter is similar to that in the first embodiment.

The required quality path determining method in
the latter multihop system is carried out according to
the procedure shown in Fig. 12, as in the first
embodiment.

25 First, when the required line Quality is given by

a communication speed, mobile station 10 attempts to
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(Sixth Embodiment)
5 The present embodiment is configured as described
below, in order to determine the optimal communication
speed so as to secure the reception quality from the
mobile station to the base station in the second
embodiment.
10 In mobile communication system 1 according to the
present embodiment, the target values for transmission
power control are also independently (individually) set
in the case where the base station is a receiving
station and in the case where the relay station is a
15 receiving station. The base-station target value is
set to the minimum necessary value permitted, and the
relay-station target value is set larger than it.
Mobile communication system 1. according to the
present embodiment has the system configuration similar
20 to the mobile communication system in the second
embodiment. The Dbase station also has the same
configuration as the base station 20 shown in Fig. 15.
The mobile communication system of the present
embodiment is different in mobile station 10 and relay

25 station 30 from the mobile communication system in the

second embodiment.
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In the present embodiment mobile station 10 has
the internal configuration similar to mobile station 10
in the second embodiment. The mobile station 10 in the
present embodiment is different from mobile station 10
5 in the second embodiment in that interstation
communication speed determiner 1lle has a target value
storage for storing preliminarily calculated target
values for transmission power control.
The target value storage stores the base-station
10 target value and relay-station target value similar to
those in the fifth embodiment. These Dbase-station
target value and relay-station target value are
independently calculated so as to satisfy
aforementioned Formula 1 as in the fifth embodiment.
15 The both target values can be selected from the
aforementioned parameter E, SIR, CIR, and reception
level.
Then interstation communication speed determiner
lle determines the interstation communication speed
20 between the mobile station and relay station 30 or base
station 20 as a source of a regquest response signal,
based on the interference level at the source of the
request response signal included in the request
response signal and based on the base-station target
25 value and relay-station target value stored.

In the present embodiment relay station 30 has
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) 10%& () - 27#H$8" WREC sarBi{d7embreiositg () The! vielgpystation in the
present embodiment is different from relay station 30
in the second = embodiment in that interstation
5 communication speed determiner 38 has a target value
storage for storing a preliminarily calculated target
value for transmission power control.
The target value storage stores the relay-station
target value. The relay-station target value is

10 calculated independently of the base-station target
value stored in mobile station 10, so as to satisfy
aforementioned Formula 1. The relay-station target
value can be selected from the aforementioned parameter
E, SIR, CIR, and reception level.

15 Interstation communication speed determiner 38
determines the interstation communication speed between
the host relay station and relay station 30 or base
station 20 as a source of a request response signal,
based on the interference level included in the request

20 response signal received by request response signal
receiver 33, and based on the relay-station target
value stored.

The communication path determining method in
mobile communication system 1 according to the present

25 embodiment will be described below. This communication

path determining method is carried out according to the
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flowchart shown in Fig. 16, as in the second
embodiment, and the description hereinafter will be
given with focus on the differences from the second
embodiment, with omission and simplification of common
portions.

After the steps S50 and S52 are executed in a
manner similar to those in the second embodiment,
mobile station 10 receives a request response signal
transmitted from base station 20, and then operates as
follows. Namely, mobile station 10 determines a
communication speed, based on the request response
signal received and based on the base-station target
value and relay-station target value stored (S854), and
transmits a connection notification containing the
information of the determined communication speed to
base station 20 (S56). When base station 20 receives
this connection notification, it sends an ACK to mobile
station 10 (S858).  Then a single hop communication 1is
established between mobile station 10 and base station
20 (S60). This single hop communication is always
maintained before an end of the communication between
mobile station 10 and base station 20.

After the steps S62, S64, and S66 are then
executed in a manner similar to those in the second
embodiment, the relay station 3OA receives a request

response signal transmitted from base station 20, and
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then determines the interstation communication speed
between the relay station and base station 20, based on
the interference level included in the request response
signal and based on the relay-station target value
5 stored (S68). The relay station 30A also transmits a
request response signal containing information about
the interference level at the relay station itself and
about the interstation communication speed determined
at step 68 to mobile station 10. Mobile station 10
10 determines the communication speed on the communication
path of mobile station 10-relay station 30A-base
station 20, based on the request response signal
transmitted from the relay station 30A and on the base-
station target wvalue and relay-station target value
15 stored (S72). Specifically, the operation is carried
out as follows. First, the mobile station determines
the interstation communication speed between mobile
station 10 and relay station 30A, based on the
interference level at relay station 30A included in the
20 request response signal and the relay-station target
value stored. Then the mobile station determihes the
communication speed on the communication path of mobile
station 10-relay station 30A-base station 20, based on
the interstation communication speed between mobile
25 station 10 and relay station BOA thus determined, the

interstation communication speed between relay station
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included in e request
response signal, and the base-station target value.

Subsequently, the steps of S74 to S86 are carried
out in similar fashion to those in the second
embodiment and thereafter mobile station 10 again
transmits a request signal, in order to search for a
relay station 30B. Then the relay station 30B
transmits a request response signal to mobile station
10 in the same procedure as in the case of relay
station 30A (S88-S96). Mobile station 10, receiving
the request response signal from relay station 30B,
determines the communication speed on the communication
path of mobile station 10-relay station 30B-base
station 20, .based on the received request response
signal and the base-station target value and relay-
station target value stored (S98). The operation
thereafter 1is carried out by executing the steps
similar to those -in the second embodiment.

In the present embodiment, as described above,
mobile station 10 determines the intefstation
communication speed on the basis of the interference
level and the relay-station target value and base-
station target value calculated independently, and
relay station 30 determines the interstation

communication speed on the basis of the interference

level and the relay-station target value. Therefore,
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5 radius and system capacity.

Incidentally, as described above, mobile
communication system 1 in each of the fifth and sixth
embodiments is configured to set the target values for
the error rates at all the stations (base station 20

10 and each relay station 30) on the communication path,
instead of the error rate at base station 20, and to
determine the optimal path on the basis of the target
values. This makes it feasible to secure the reception
quality from the mobile station to the base station

15 even in the multihop connection system.

According to "W-CDMA  Mobile Communications
System" (published under the general editorship of
Keiji Tachikawa by Maruzen Co., Ltd.) and others, the
system capacity C and parameter E have the relation of

20 Formula 2 below.

Formula 2: C = (pg/E) + 1 pg: spreading gain

Namely, the value of system capacity C decreases
with increase of the parameter E. An increase of
parameter E at relay station 30 will result in increase

25 of interference and thus decrease of system capacity,

but the effect on the system capacity is less than the
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Interstation communication speed determining
module 1lle has a function of letting the computer
determine the interstation communication speed between

10 the transmitting station and the station as a source of
a request response signal, based on the interference
level and on the base-station target value and relay-
station target value. Interstation communication speed
determining module 138 has a function of letting the

15 computer determine the }communication speed to the
receiving station, based on the interference level
included in a request response signal and on the relay-
station target value.

These programs enable the computer to

20 substantialize the functions of base station 20, relay
station 30, and mobile station 10 according to each of
the fifth and sixth embodiments described above. In
that case, the reception quality can be enhanced while
minimizing the decrease of the cell radius and system

25 capacity. |

Finally, a receiving station program to
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communication path without an intermediary of a relay
station,

10 - the mobile communication system comprising
communication path determining means for determining a
communication path with a largest communication speed
or a communication path satisfying a required 1line
quality, based on interference levels of regpective

15 signals received at a relay station constituting a
communication path between the transmitting station and
the receiving station, and at the receiving station.

2. The mobile communication system according to
Claim 1, wherein the communication path determining

20 means further comprises:
interstation communication speed determining
means for determining an interstation communication
speed between each pair of stations, based on
interference levels at respective stations constituting

25 a communication path; and

communication speed determining means for
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plurality of communication paths satisfying the
required line quality, the communication path
15 determining means determines a path with a smallest hop
count between the transmitting station and the
receiving station, as a communication path.
4. The mobile communication system according to
Claim 1 or Claim 2, wherein, where there are a
20 plurality of communication paths satisfying the
required line quality, the communication path
determining means determines a path with a small total
of transmission powers at the transmitting station and
at the relay station constituting the communication
25 path, as a communication path.

5. The mobile communication system according to
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7. A transmitting station applied to a mobile
communication system and configured to transmit a
15 packet to a receiving station through a communication
path with an intermediary of at least one relay station
or through a communication path without an intermediary
of a relay station,
the transmitting station comprising communication
20 path determining means for determining a communication
path with a largest communication speed or a
communication path satisfying a required line quality,
based on interference levels of respective signals
received at a relay station constituting a
25 communication path to the receiving station, and at the

receliving station.
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15 9. The receiving station according to Claim 8,
wherein the communication path determining means
comprises:

request signal receiving means for receiving a
request signal transmitted from the transmitting

20 station or from the relay station;

interference level measuring means for measuring
an interference level at the receiving station when the
request signal receiving means receives a request
signal;

25 interstation communication speed determining

means for determining an interstation communication
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measured by the interference level measuring means;

5 communication speed determining

means for

determining a communication speed between the

transmitting station and the receiving station, based

on the interstation communication speed determined by

the interstation communication speed determining means

10 and, where the request signal is one received from the

relay station, also based on interstation communication

speed information Dbetween each pair of stations

constituting a communication path from the transmitting

station to said relay station, included in

15 signal; and

the request

communication path selecting means for selecting

a communication path, based on communication speeds on

respective communication paths ~determined Dby the

communication speed determining means.

20 10. The receiving station according to Claim 8,

wherein the communication path determining means

comprises:

request signal receiving means for receiving a

request signal transmitted from the transmitting

25 station or from the relay station;

interference level measuring means for measuring
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speed determining

<10% & ()- 98 interstation communication
5 means for determining an interstation communication
speed between each pair of stations constituting a
communication path, based on the interference level
measured by the interference level measuring means and,
where the request signal is one transmitted from the
10 relay station, also based on an interference level
included in the request signal;
communication speed determining means for
determining a communication speed between the
transmitting station and the receiving station on the
15 basis of the interstation communication speed
determined by the interstation communication speed
determining means; and
communication path selecting means for selecting
a communication path, based on communication speeds on
20 respective communication paths determined by the
communication speed determining means.
11. A receiving station comprising:
request signal receiving means for receiving a
request signal transmitted from a transmitting station
25 through a communication path with an intermediary of at

least one relay station or through a communication path
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an interference level at the receiving station when the
request signal receiving means receives a regquest
5 signal;
communication propriety determining means for
determining whether it is possible to perform
communication at a communication speed included in the
request signal, based on the interference level

10 measured by the interference level measuring means; and

request response signal transmitting means for
transmitting a request response signal containing
information on propriety of communication determined by
the communication propriety determining means, through

15 the communication path to the transmitting station.

12. A receiving station comprising:

request signal receiving means for receiving a
request: "signal transmitted from the transmitting
station or from a relay station;

20 interference level measuring means for measuring
an interference level at the receiving station when the
request signal receiving means receives a request
signal;

intérstation communication speed determining

25 - means for determining an interstation communication

speed between the receiving station and the

198



X i vUAL0 #10%& ()-1 "#10% & ()-1 #10%(1& ()-1
f &109% & () - 10m( nLOn{ mLOn( m =10%r( m& ()-; ?N obU410 f&L0% & ()-10(10(10(
<10% & ()- #10% & ()-1 #10% & ()-1 #10% & ()-1|[: bU410 qs#109%¢ & {§A3-0107-00
gs#10% & ()-f #10% & ()-s VQ#I0% & ()-s V(#10% & () -
q#10% & ()-sd9=>?@ [ NA41010( 10( 10( <10% & () - {2#10% & ()- 2#10% & () -
*#10% & () - q*#10% & ()- @M<J|[: NA41010 {Y 10%44% & ()-1 Y 10%99%& ()-1
Y 1090990& ()-1 (Y 109%69%6& ()-1 Y 10%849%&&' ()-1 @10% & ()-JvU410
+, )10%?7&R&' (Orarisr&) tovadk &8/8a t } ol 0S8 | re&ay) si@(tw(nlca(s <8 O HEZLCE-
10% /% & ()-11 5 6 7 8 | [NA41010:j*:10:j*:10:j*: & <10%j *: &

4) 109 7&[ & ()efvitheg 10earesk’ E)gnelys) PEFRARRS (T)hmmy@g@m&v&e( BMEQ- E
I1E$""| [ NA41010 [y) 10%08& ()-!& y)109D08DE& ()-! 10% * & () - (@#10%\*A&'()
@ 10%* F&' () Mmefagaromd W(t)he mmn ERYS %@b@hmeasurlng means; and
S&1090* & ()-10"* 10 * 10" ** <10% * & () ) 10%E&&’ ( Qy) 10%0&& () - !
Gy) 10%088& () -! | Y6 SEQUES) | FesBense #sagwé&' Yyans m@g&'n(gans for
{#109M0*h& ()- | #10%/0* Y& ()- *#1090*& ()- {#10%0*h& ()-
8) 5 * x5 * * * % y B SO NG ) @ r&mw& (¥e3pOR$OOSIGRa < 1@opERining the
#+1090D$& () -. #+1090B& ()-.*++{,-./|[:vU410 Y(10%$+& ()-- Y(10% $5& ()--
Y(109%8$8&&' () Antengtigns ey &sqrymuan@%msw ed Wiem#&&oe) detprrined vus10
10% W' & () @10% W' & ()-10(10(10( =10%& ()- 8 10% & ()
Y(10968& () - - /R0Y1EPEo 3Byt npletd Oy f@ﬁ?@(uézl@atl% 16068 ()ﬂeteémlf(}%&(
& ()- 1#10% W' & ()-: # #109W & ()-; M #109%¥ ‘(-’%v D444444456yU410

- 10984 () -' MRt (Yhe 9@&@%%%@ %39\%0@0 the WPlayl G5RAROR () -

M 10%C( & () -
as a source of the request signal.

10 13. A relay station comprising:
request signal receiving means for receiving a
request signal transmitted from a transmitting station
through a communication path with an intermediary of at
least one relay station or through a communication path

15 without an intermediary of a relay station;

interference level measuring means for measuring
an interference level at the host relay station when
the request signal receiving means receives a request -
signal;

20 | communication propriety determining means for
determining whether it is possible to perform
communication at a communication speed included in the
request signal, based on the interference level
measured by the interference level measuring means; and

25 request response signal transmitting means for

transmitting a request response signal containing
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20 an interference level at the host relay station when

the request signal receiving means receives a request
signal;
request signal transmitting means for
transmitting a request signal;
25 request response signal receiving means for

receiving a request response signal transmitted from a
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receiving means; and
request response signal transmitting means for
transmitting a request response signal containing the
interference level measured by the interference level
15 measuring means and the interstation communication
speed information determined by the interstation
communication speed determining means, and, where the
request resporise  signal is one ‘received from the second
other relay station, also ‘containing interstation
20 communication speed information included in the request
response signal, to the transmitting station or the
other relay station as a source of the request signal.
16. A relay station comprising:
request signal receiving means for receiving a
25 request signal transmitted from the transmitting

station or from another relay station;
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request signal traﬁsmitting means for
transmitting a request signal;
request response signal receiving means for
15 receiving a request response signal transmitted from a
receiving station or from a second other relay station,
in response to the request signal transmitted by the
request signal transmitting means; and - -
request response signal transmitting means for
20 transmitting a request response signal containing the
interstation communication speed information determined
by the interstation communication speed determining
means, and interstation communication speed information
included in the request response signal received by the
25 request response signal receiving means, to the

transmitting station or the other relay station as a
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an interference level at the host relay station when
the request signal receiving means receives a request
signal;

10 interstation communication speed determining
means for determining an interstation communication
speed Dbetween the host relay station and the
transmitting station or the other relay station as a
source of the request signal, based on the interference

15 level measured by the interference 1level measuring
means; and

request signal transmitting means for
transmitting a request signal containing the
interstation communication speed information determined

20 by the interstation communication speed determining
means, and, where the request signal is one received
from the other relay station, also containing
interstation communication speed information included
in the request signal.

25 18. A communication path determining method

applied to a mobile communication system comprising a
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receiving station, for determining a communication path
with an intermediary of at least one relay station or a
communication path without an intermediary of a relay
20 station,

the communication path determining program
letting a computer execute a communication path
determining step of determining a communication path
with a largest communication speed or a communication

25 path satisfying a required line quality, based on

interference levels of respective signals received at a
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5 Claim 1, wherein the receiving station and relay
station comprise:
request signal receiving means for receiving a
request signal transmitted from the transmitting
station through a communication path with an
10 intermediary of at least one relay station or through a
communication path without an intermediary of a relay
station;
interference level measuring means for measuring
an interference level at the host station when the
15 request signal receiving means receives a request
signal; and
communication propriety determining means for
memorizing either of a receiving-station target value.
and a relay-station target value for «control of
20 transmission power independently set at the receiving
station and at the relay station;
wherein the communication propriety determining
means of the receiving station determines whether it is
possible to perform communication requested by the

25 request signal, based on the interference level

measured by the interference level measuring means and
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communication requested by the request signal, based on
5 the interference level and the relay-station target
value; and
wherein the communication path determining means
determines a communication path on the basis of
proprieties of the communications determined by the
10 respective communication propriety determining means.
21. The mobile communication system according to
Claim 2, wherein the interstation communication speed
determining means memorizes a receiving-station target
value and a relay-station target value for control of
15 transmission power independently set at the receiving
station and at the relay station and determines the
interstation communication speed, based on the
interference levels at the respective stations
constituting the communication path, the receiving-
20 station target value, and the relay-station target
value.
22. The transmitting station according to Claim
7, wherein the communication path determining means
memorizes a receiving-station target value and a relay-

25 station target value for control of transmission power

independently set at the receiving station and at the
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relay station, and determines the communication path
with the largest communication speed or the
communication path satisfying the required 1line
quality, based on the interference levels of the
respective signals received at the relay station
constituting the communication path and at the
receiving station, the receiving-station target value,
and the relay-station target value.

23. The transmitting station according to Claim
7, wherein the communication path determining means
comprises:

request signal transmitting means for
transmitting a request signal;

request response signal receiving means for
receiving a request response signal to the request
signal transmitted by the request signal transmitting
means;

~interstation communication speed determining
means for determining an interstation communication
speed between the transmitting station and the
receiving station or the relay station as a source of
the request response signal, based on an interference
level at the receiving station or the relay station as
a source of the request response signal included in the
request response signal;

communication speed determining means for
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determining a communication speed on the communication
path from the transmitting station to the receiving
station, based on the interstation communication speed
determined by the interstation communication speed
determining means and, where the request response
signal is one transmitted from the relay station, also
based on interstation communication speed information
between each pair of stations constituting a
communication path from the relay station to the
receiving station, included in the request response
signal; and

communication path selecting means for selecting
a communication path on the basis of communication
speeds on respective communication paths determined by
the communication speed determining means;

wherein the interstation communication speed
determining means memorizes a receiving-station target
value and a relay-station target value for control of
transmission power independently set at the receiving
station and at the relay station, and determines the
interstation communication speed, based on an
interference level at the receiving station or the
relay station as a source of the request response
signal, the receiving-station target value, and the
relay-station target value.

24. The receiving station according to Claim 11,
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wherein the communication propriety determining means
memorizes a receiving-station target value for control
of transmission power set independently of the relay
station, and determines whether it 1is possible to
perform the communication at the communication speed
included in the request signal, based on the
interference level and the receiving-station target
value.

25. The relay station according to Claim 13,
wherein the communication propriety determining means
memorizes a relay-station target value for control of
transmission power set independently of the receiving
station for performing packet transmission, and
determines whether it 1s possible to perform the
communication at the communication speed included in
the request signal, based on the interference level and
the relay~-station target value.

26. - The "relay- station according to Claim 15,
wherein the interstation communication speed
determining means memorizes a relay-station target
value for control of transmission power set
independently of the receiving station for performing
packet transmission, and determines the interstation
communication speed, based on the interference level
and the relay-station target value.

27, The communication path determining method
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according ;o Claim 18, wherein the communication path
determining step is to determine the communication path
with the largest communication speed or the
communication path satisfying the required line
quality, based on the interference levels of the
respective signals received at the relay station and at
the receiving station, and based on a receiving-station
target value and a relay-station target wvalue for
control of transmission power independently set at the

receiving station and at the relay station.
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