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MOBILE COMMUNICATION SYSTEM, TRANSMITTING STATION,

RECEIVING STATION, RELAY STATION, COMMUNICATION PATH

DETERMINING METHOD, AND COMMUNICATION PATH DETERMINING
5 PROGRAM

Technical. Field

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

iO station, a receiving station, and a relay station
constituting the mobile communication system, and a
communication path determining  method and a
communication path determining progrém for determining
a communication path by multihop connection and, more
15 éarticularly, to those appiied to communication based
on CDMA or OFCDM to implement multiple access through

coding of signals of respective channels.

Background Art
A knan method for the mobile communication
20 systems to implement communication is one using the
éingie hop cénnection 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 Patént Appiication Laid-Open No. 6-53872).' In radio

link design for such mobile communication systems,
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10 station, a receiving station, and a relay station constituting the
nobi | e conmuni cati on system and a comruni cati on path determ ni
and a communi cation path determ ning programfordeterm-ni-nhg g'fgogle(}lrbquoo

g—a
comuni cation path by multihop connection and, nore 15 particularly, to

t hose applied to comuni cati on based on CDVA or OFCDM to i nplenment nultiple
access through coding of signals of respective channels. Background Art A
known nmet hod for the nobile comunication 20 systens to inplenent

communi cat i thers' ecristusthgeeherat¥aprle hep eBeRASct P Hn COFFUSHET YR f or mi ng
transm ssion of signals while establishing a direct radio |ink between a
nobi | e st atspeedsuvhaxdsun cetdanyhbaeier PRYSE:k@ndneehl ha3818fatiMon

thereof (e. g., cf. Japanese 25 Patent l'i cation Laid-Open No. 6-53872).
In radio |ib&rdespgn seourdach tasbiieed of#lini(€agnah $PstiERer Tereas$s3- 0107- 00
there exist three variable el enents of conmunication speed, X mum -

transmi ssi oRapbeer radde cef | reaaiusdi Fiaks BPVREBCHP AP LERfSsI R
(Signal to Interference Ratio: ratio of reiiivea,signal power to

i nt ebf er enceignalgramegower Namediel yihe neeLl| Fapilrud HEREESe ¥ M h

i ncreasi ng maxi mum transm ssi on power as fhe, communi cation _speed,i s kept
constant: WhBFEA3SLRE ceMaXiFfius detdeSRESSHPEh | RRVEEsi n§Scomuiii cati on
speed as the maxi pum transm ssjon power i s_kept constant. I ncidental |y,
it is recenEPYMBBARBRLIPE SPEFSHILS o’FePECEP%gE@ST n&gﬁi’:@?ﬁr él‘glevmct%ﬂcel I
phones as well, and there are, i ncr.easing .needs for .fast. co i | on.
However, th&RE8iPRE YRCHBBEFS| M d’r?ctrﬁ@%t%scrﬁng%qn&hca%ojvﬁ% %ag?én% nal
equi pnent and in the 15 comuni cation syst t si ngl e hop
connecti on FBEhBEXPHE! Efﬁpéf“ltsﬁé'oﬁa%o T g‘gsm‘r%tcgﬁn%%%}sﬁgéed was |imted

b t bet t t gt bil, - ' de it
/1 Peult for t hetRGBIFBCSERYT ot i 57 aRC T vt ne Tage. SPatt e or for m

20 fast CO”@%”éé%éfU& moving pictures with cell phones as well,

and there are increasing needs for fast communication.

However, there is an upper limit on the

transmission power of terminai 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 station

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 -




It is, therefore, an object of the present invention to provide a solution

Eo.th?.a?ozf.pr?bl?TlPY.a?p!gtng_the nu{t[ho? conneqtlon npthongg__6f§ﬁgﬂy |
conmuni cation path to inplenent fast comunication by nultihop connecti on,
atransmtting 2 station, a receiving station, and a relay station
constituting the nobile communication system and a comruni cation path
determ ni ng nmet hod and a conmmuni cati on path determnin rogr.am.for
det er ni ni ngs5akieBrmudi cBRFORVHPRTNh BYRRUPRY hoi‘)“cion?'lecrt‘?gjo% %tsaglé’éhre of
the Invention In order to achieve the above ,object, a npbile compmunication
syst em accofEPRELEBtERE pFa%eMORibRntSosIIYNE S 5HEE | @yEgFrWﬂni 28¢i 6 system
conprising a 10 transmtting statiog, at |l east one relay station, and a
recei vi ng sEaTMBALEAELEBNTi RARY to FﬁﬁF@ﬁé‘ﬁngacﬂﬁ&f?a{;nsangi on¥romthe
transmtting station to the receiving, sfation_ through _a cqmmuni catjon path
with an int spﬁ@apapytaPnathtélasf%%H%r%m BFQProh %Prt rFfegHFgW‘e{‘%

comuni cation path without an internediary of a relay station, the nobile
conmBni cat | BnCSHELBAFRGABR E?ﬁb nfﬁh‘i’t&i‘ﬂpoﬁoﬁ’é‘teﬁt&&nér nini ng neans for
determning_a nmuni cat.i o th with a | argest comunicati on speed or a
communi cat i 8# B8P d |ine 20 quality, based on

i nterference IéQe S af ﬂespectiv iéi na recei ved rel.ay st.ation
constituting a co%rﬂur‘ﬁréfﬁ oﬁopétcﬁut?é’%\/\e!éaet ﬁéotvrean%ﬁ?%’ngas%%%%ne and the
receiving station, and _at the recejVvi i LN i.an pat h
determ ni ngcﬁgfr‘ﬁ8&c3(¥&8pdlsl¥§%f§1 t%?ctohﬂggﬁlﬁ;égcté}n?éﬁen?entl on i%ﬂ;aérgéc}nirﬂrﬁni cation

pat h deter m'igi ng, met hod appl ied 0 i3 Jmhi] e %9@%93 Ca&&ﬂﬁrﬁ?sing 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
ihtermediary of at least one relay station or thtough 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 guality, based on interference levels of respective
Siénals 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




system conprising a transmtting station, at |east one relay station, and a
recei ving station and adapted to determ ne a communi cati on path t
EpOR G008

transmtting station and the receiving station the communicati

det ermi ni ng net hod conprising a conmuni cation path determ ning step of
determ ning a conmuni cation path with a | argest comruni cati on speed or a
communi cation path satisfying a required line quality, based on
interference | evels of respective signals received at a_1Q relay station
consti t uti ngYSteBnREAPEAEILAYT Fatthr Heteehl *heStRBASHT t Afng %54t iBF and t he

receiving station, and at the receiving ,tation., A co ni cati-gn ,path

det er mi ni ngEpdYr SFMREEESdi Rt 3 Fﬁée&%éﬂﬁnsﬁﬁﬁ&ﬁﬁiBﬂgy§d§p%8%nﬂﬁication
Compri 81 ng GeTRRRGNPL Pi AGTORBLPAISLCR DAER PSSOl TP ST (AP &

|t or rmed ar §UBF LaP 1t CHfe FRFSGTCRA FORhSTH 20" BorRRMH S Pt b

det 65 ni ngPBF GRARFEBLELAG BEbp EEMFRAGRG o SCOMMIH CAarah

Cormuni cat | SRCSBEOHLEE o LORM CAET OIS it I B FYRg CRoPedt Fhd 11 ne
fel ay St BiCBodstIAATRG AOBBHRIAPCAR P Rah Bht Aec TR FERIFT Mg
communi cat | BACRs| REE-PReZBPr of raralberdcr bifes G ELEReT A Bheray per

bl e, et Led vabue 96.ShE BOCOTS NN Joind Sty NN CAL O

Nanely, in € case eré theée prop 1on distance I1s short and the

i nt gbf er enCeehggg%tg%'o%wcog%aitmqnﬂ R hegamss: dY dibrenauah saxids ement

fast communi Cca ased on such ’know edge, the nobile comuni cation

system (congygi E%Bhgﬂxi%%gd%tt%rtfﬂdﬂ G RO De ACGOIH NS 4101 dhe frsent
invention is so configuredthat, in determ ning a comunication path by

mul tihop cogpechi0ReRe iRy ny Rea@ i@ connection, it deternines 15 the
communi cation path with thé | argest conmunication speed or the

communi cati on patf satdsxidi®dtieon reqphtrd | idee cqudniyg basesyeamt he
interference levels of the respective signals received at a relay station
constituti ngcaoegAmyNitcat tR8 paklentd divémei srecésviangcommunication
| 15 path determining program applied to a mobile
communication system comprising a transmitting station,
at least one relay station, and a receiving statioen,
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
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




20 station, whereby it can achieve inplenentation of fast conmunication.
The "interference | evels of respective signals received at a rela& station
constituting a communication path and at the receiving stati on"FP@3=2919H-00

totals of received signal |evels except for signals 25 necessary for the
host station of interest, out of signals received at the receiving station
or the relay 5 station fromother stations. The "transmtting station”
and "receivinf station" may be a nobile station and a base station in the
ordi nary nobelaycehatihpPsactostdfatdng & qeaBd cadlign fadd Heswesn 5

rel ayi ng packet transnission fromthe npbile station to the base station.”
For exanpl ethehbranpadksisgaséatians @ing &fef reasivaneHitad i9mat iadw vi a
relay station A and relay station B to the base station, the comuni cation
pat h det er n¢ti Hlge neehodvapgostiridone the 10 present invention can be
applied to determ ning the communication path fromthe relay station Ato
the base station, IBuppadinag ¢PremeRietseat| ohlRFes e (9%:5RMI BIALRy
station. The conmuni cati on path deterniningyprogr m 15 according to the
present i nvEREFBASeRhUhtBxEEGEEASEy 1R CORTGYePe, i’ﬂatm &R TEGEERGhe the
conmmuni cation_path wth the |argest ¢ nnunicatign speed or the,

conmmuni cat i 6RPat P satitEs yPRGOPRE $ed IPfne 8l iR I Yhe same
manner as .the above ,co ni cation path 20 determ njn t hod _does, and
it e BHONTREST

t her eby achi@WeLY npliEnemtat FaRc o eESt hPRaER BBYE obil e
comruni cati on system be confiqured so that, the comuni cati,o th
det er mi ni ng° R4 saﬂﬂ{gﬁé %Bﬁﬁf%gggpcfnﬁgﬁ euﬁ%nfg%ﬁnﬁﬁfgéyﬁgn speed
determ ni ng_neans faqr, determ . ning_an.interstati @n_gco ni.catiqn speed
between eagrﬁef)%rin?sof qu tleBﬁgP‘IhGQtO imp emen% gasg %u%lca 1onp.

10 Based on such knowledge, the mobile communication

system (communication path determining method)
according to the present invention is so configured
that, in determining a communication path by multihop
connection or by single hop connection, it determineé
15 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 a relay station
constituting a communication path and at the receiving
20 statién, whereby it can achieve implementation of fast
communication. The "interference leveis of respécti&e
signals received at a relay station constituting a
communication path and at the réceiving 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




based on interference levels at respective stations constituting a
communi cation path; and conmuni cati on speed determ ni ng neans for
determning a comunicatiaon _speed on_each communication path fr&R08h8107-00

transmtting 5 station to the receiving station on the basis of the
interstation communi cati on speed between each pair of stations determ ned
by the interstation conmuni cati on speed determ ning neans; and so that the
comuni cation path determ ning nmeans determi nes a conmmuni cation path 10 on
the basis oftédmaini cePHn §§g@@s<ﬁt&¥§ﬂmﬁtive g&enuni tean omi it

determ ned by the communi cation speed-determ ning neans. The above

communi cat i 6f23Fadem " "dedddni NinRFBtTE] rAhA o onfagir & scd t Heebile
communi cation path 15 deternining step conprises: an interstation

comuni cat i 6525p68d dBHer i ML st tdfodetldr ntARNgCRAINATEr TR
comuni cati on speed between each pair of stations, based on interference

|l evel s at r ESPBENLFatdOR | SHELEBAst P¥ Uty PcoXRBAYcatiehipash;femd a 20
communi cati on_speed determ ning step of determ ning a conmunication speed
on edch conFBARYADGoRasTAER TrERsTHs sthoamdhan ithe Jtiiloh satirn rei ving
station on the basis of the interstation cogmuni cati on speed between each
pair of stafP8nsPa&fer AFARHOBy t h&%Fnt EXEPRLPon YBCEBMBRFEREF orREDeed

det er m ni ng means;, and so that the. , . ]
gtransmltte from éﬁe mobile station via relay station A

and relay station B to the base station, the
communication path determining method according to the

10 present invention can be applied to determining the
communication path from the relay station A to thé base
station, supposing the relay station A is the
transmitting station.

The communication path deteérmining program

15 according to the presént iﬁvention, when executed by a
computer, 1is 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,




comuni cation path determning step is to determne a 7 - comuni cati on
path on the basis of. comunication speeds _ of respective comunication
paths determ ned in the communication speed determ ning step. THE®08BQYE7~-00

comuni cation path determ ning program5 may be configured so that the
comuni cation path determ ning step conprises: an interstation
communi cation speed determ ning step of determning an interstation
comuni cati on speed between each pair of stations, based on interference
level s at respeet i va 10nséAfep8RcE0NBEVELE i Nk ar@@mmwatlgﬂapams and a
communi cation speed determining step of determ ning a conmunication speed
on each comushsadAlturimat B feommbhecitboampding shat | oomhonibetiesei vi ng
station on the basis of the interstation communication speed between 15
each pair ofspeieat idete eireimg meshns fde datersiningna coommuntaest bonspeed
determ ning step; and so that the conmunication path determining step is to
determ ne aspe@EdimIcadach pamhuotchhéohagpiathoff mommiie catamsmipekns of
respective conmuni cation paths determ ned in the 20 comuni cati on speed
det erGmi ni ng sstaggdon to the receiving station on the basis of the
interstation communication speed between each pair of
stations determined by the interstation communication
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 conétituting a communication path: and a
20 communication speed determining step of determining a
communication speed on each communication path from the
transmitting station teo the receiving staticn on the
basis of the interstation communication speed between
each pair of stations determined by the interstation

25 communication spéed determining means; and so that the

communication path determining step is to determine a



In this manner, the nobile comunication system (comunication path
determ ning nethod) is able to determne the interstation comunication
between—adj-acent—stations on a communication path, based gpgghe;p35qg

cmaad
SPpeet—petweenR—aaac

interference levels at the respective stations constituting the

conmmuni cation path, and determne the 8 comuni cation speed between the
transmtting station and the receiving station on the basis of the
interstation comunication speeds thus determned. This pernits the
conmuni cat i GRTEENA Cadtiemmipsitiy areditse Bt cHromieat ¢oR Pat dosleder m ni ng
step) to determ ne the'connunication path with the nmaxi num communi cation
speed or théfcormspechiven peamhushcasiyn ngpdttes r elgttierad nleldnei gualid y, based
on the communi cati on speeds between the transmitting station and the

recei vi ng sFAMMBA16ALLONt Ispeest sedte vd ndoigmstiegat i on paths. The _
comuni cation path determ ning programaccording to the'presenp i nvention,
when executed by The ebeyet erommunatitionm dethr disteriiie ie@MpHYdai on speed
between the transmtting station and the 15 receiving station on each
commini cat i BAYpaPbA, §8§gélg@ﬁetdhe siont dihgittat itdre commumnirciatd tanrspestdsh
determned fromthe interference levels, and detern1nelthe connqnlcatlon
path on t he9BL8FEiRABFeof SkePuch COBPId®Estannemras t Hetahatation

elo [ [ ath determ ning 20 nmet hod does.
Connunlcatlggmgungcatgon speé% determining step of determining an

interstation communication speed between each pair of
stations, based on interference levels 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 between
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 spegds
of réSpective communication paths determined in the
20 | communication speed determining step.

In this manner, the mobile'communication system
(communication bath determining méthod) is able to
determine the interstation communication speed between
adjacent stations on a communication path, based on the

25 interference levels at the respective stations

constituting the communication path, and determine the




The above nobil e conmunicati on system may be configured as follows: the

transmtting station conprises request signal transmtting neans for

tTranfsShttiRg—a—eguest

response signal transmtting neans for transmtting a request response
signal to a request 9 signal; the relay station conprises request signa
transmtting nmeans for transmtting a request signal, and request response
signal transmtting neans for transmtting a request response signal to a
request 5 sTYNBINLCAEbPRatIRARGbOGtWeea | hher st nansmi coimunistattiom speed
determined by the interstation conmunication speed detern ning neans is put
into a reqdﬂé% stBRal THced Hdglesstaekponsensi g tladbstrafismithieed to t he
transmtting -station, the receiving 10 station, or the relay station
havi ng t he COMfMATREIPBN FRPAUBECALALR nERRe®S. Thusabdederodmed.cati on
path determ,ni ng nmethod may be configured to conprise a request signa
transmittingi’st eBSRRFSi rEhheCPrmuBAFREiAg qatth odeternbnihe mekag station
traQ§nits a request signal: and a reguest response signal transmtting step
wher®zi n t hel TiSceFMMAEREFat oA B thhadatamminsing i shep) ahendeseamtrguest
response signal to a request signal; and configured so that information
about the iMit%rSPAPRBACEE1CBMAATiTCaliBR $heednareimemi gembnichgion

interstati cOo nication speed determning step is put into a request
si gnal or ggﬁﬁhuégi qgiﬁaﬁggg%+ﬁ%%}°?opﬁEhtF%ﬁéﬁf?ﬁéa thet KegqueiEASNi tti ng
he relay,station to execute the 25

igﬁ;hg?&atﬁgﬁkﬁa a@éﬁkﬁﬁﬁ%&% ,%ggﬁﬁelﬂoTﬂV ifahher sReSfff BekHEsDBN about
the 10 the transmitting station and the receiving station on
10 the respective communication paths.

The communication path determining program
according to the present invention, when executed by
the computer, is able to determine the communication
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 thé
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 signal tranSmitting means for
transmitting a request signal; the receiving station

25 comprises request response signal transmitting means

for transmitting a request response signal to a request




interstation communi cati on speed between each pair of stations is put into
a request signal or a request response signal to be transmtted to the
station-having the commmication path detern ning neans (or -theFBOSt&iDdx00

to execute the conmmunication path determ ning step), whereby the

comuni cati on speed between the transmtting station and the receiving
station can be determ ned at the station that receives the information
about the interstation comuni cation speed between each 10 pair of stations
constitutingt¥RdLéonklfi chelay patatiqhe epmelsedi |requastunisiagriain system
may be configured,so,that the receiving station and the relay station -
conpri se retRRFMIEGARE MEEAS | AL nE&RS St tiewei &i ngIuessquEsinadli,gnal
transmtted fromthe 15 transmtting station through a conmmunication 'path
with an int@Rfedfadyesr afeseerseonelgihy BIaNSBH bing hmasgs a for

communi cation path without an internediary of a relay station; interference
| evel neasurFAYSHERRINTOra nERGHEISTy RASPARERT eTiital | &0el a atredve Stost

station 20 when_the reclgest Si gnal recei ving nmeans receives the request

signal ; and®t hi cat i*6% O 9%t y detRRYF ni ngthBans Aetedstation ng
whet her it i s possi bLe to

rm.conmmuni cati on requested by the request
signal, basEd"Bntfid

erf
. ?‘ﬂf’ergBF@ﬁcedﬁéﬁéF‘lﬁégsuPéfd BNt hd NterstrEionce 25

| evel measuring nean and so%h%t t he ,cqnmuni cati on path determ ni ng nmeans

det er mi nes T %ﬁﬁﬁﬁi‘_ﬁat Rl StHAMHIRY HBSRRASI st Sof PRFopkH e y 2of
Commu e a2 LI, s U, BOIMBECALL S0 RLP LY, e L
transmitted to the transmitting station, the receiving
10 station, or the relay station having the communication
path determining means.

The above communication path determining method
may be configured to <comprise a request sigtal
transmitting step wherein the transmitting station or

15 the relay station transmits a request signal; and a
request 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 detetmining step 1is 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




5 may be configured to further conprise a request signal transmtting step
wherein the transmtting station transmts a request signal to request
communi-cation-at—a predeternined commni cation speed, to the regepB-0807-00

\VAVARERE .y

station or the relay station through a communication 10 path wth an
internmediary of at | east one relay station or through a comunication path
without an internmediary of a relay station; an interference |evel neasuring
step wherein the receiving station or the rely station nmeasures an

i nt er f er encaNFEYEF 4L Oph o M aiyl on asperdl Detheserr eeethi pg itthes £ equest
signal; and_a conmuni cation propriety determ ning step wherein the - -
recei ving sFhRFORNEr ¥hePu&l aynseatd oneduesitni skgnahetdrer ai trdquamissi bl e to
perform the _comruni cati on_requested by the request signal, based on the

i nt er f er encEFROBFE281FBALuFEdPRN trRe svittdrefcertan déhd estadt inmadianingy St ep:

and configu}aed so that the conmunication path determning step is to
det er mi ne t heS cofffRBAEREA OPat PASH t e bassnbhigi nheenat | qorabaite

propéi ety of communication determned in the conmmunication propriety

det ef ni ni ng® 93 5PRp £O| (PXEF Lt drakher RNy tiony pebbi aeterntivd neel ay 12
station has_the, co ni cation propriety determning neans (the

comuni cat i DR P} oprTEt5FRBt drlif niFRIVEHRETa 19N dearaed nibeg weeet hathei t i S

ossible t erformthe c nicatipon with the transmtting station on the
P G PRI ING SR on End "ehe receiving s1:atior£J can be

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 receiﬁing 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 1evel at the host station
20 when the request signal receivin§ means receives the
request signal; and communication propriety'determihiné
means for determining whether it is possible to perform
communication requesteq by the reguest signal, based on
the interference 1level measured by the interference
25 level measuring means; and so that the communication

path determining means determines the communication

11




5 basis of the request signal and the interference level, and the receiving
station or the relay station receiving a request signal determ nes whet her
Htis possible to performthe communication requested by the regdgstoip7-00

signal. This permts the conmuni cation path 10 determ ning neans (the
comuni cation path determning step) to determine whether it is possible to
performthe comruni cation at the predeterm ned conmuni cati on speed, based
on the result of the determ nation by the communication ..propriety

det er mi ni ngP@BANsopor tihe t Heds cooflunpeapr@atpr OpF elabriRirdIditifg St ep),
and to determ ne the conmunication path. The above nobile conmmunication -
syst em may @ﬁﬁ%xmﬁmg@réﬂfsbheh&meunﬂdaﬂﬁﬁﬁtpkagrﬁé@%i@%ﬂéyﬂyﬂf%gs t he
comuni cati on path determ ning means havi ng request 20 signal transmtting
means for tHARFA tting a request signal to request comunication at a

. predeterm ned comruni cati on speed; and request response signal receiving

means for recei villif a2beygestomeepbrsei sh gpalt ht odébermefiest mecaral
transmtted by the reguest signal 25 transmitting neans; so that when that

it i% inmpodhiketeop igbrﬁdtm@(ﬁunnhﬂnmnémpmr&etherBQﬁdete@abagq 13
communi cation speed is determ ned based on the comunication propriety

i nf or mat i ok HaTMidedl i tHeep equeereinspbhse Signahmitedagvedthyibhe request
response signal receiving neans, the transmtting 5 station transmts the
r equest si&%ﬁn§Mﬁq%a%téﬁﬁP§§tl@W@ﬁa&;tdm¥¢qmnsstccmmumﬂbaaib@naapeed,
before a determ nation, of being comunjcable is nade and so that when it is
det er mi ned % HAISHECPEMHREE| MoFmUR isatrisiim sheedomtenitoet | bacatvihe
predeternig%%t%O connunicatioE speed, the transmtting station starts the
communi cat P01 With Phe MéceFiaY RGN athrRBIBommAPDRL Doatperd

dety@r m ned (o ni_cable. In this napner,_ based on the comruni cation
prégriety P%?gr%ggﬁoﬁqnhﬂ #%F?%éD efuekt2§esppasee kay ssyationt he

comruni cat |,Qn . rted at the commnication speed if it .is possible to
perforn1thggcgh%3§%%aﬁ<ﬁ% WSS 9T RAth Svitheisksi #p elnbepoedoany t he

o L U T SRS WS 2 2T

the request conmunicdti on

comruni cab LS . . Thi €S .t he .cammuni cati,on at_ the | argest
bR A SR A T S B M 1 g

comuni cation speed available Tor ¢
station aﬂﬂgéBﬁrégcﬁhvﬁﬂﬂe§%%@éﬁEe level at the receiving station

15 when receiving the request signal; and a communication
propriety determining step wherein the receiving
station or the relay station determines wﬁether it is
possible to perform the communication requested by the
request signal, based on the ihterference level

20 measured in the interference level measuring step; and
configured so that the communication path determining
step is to determine the communication path on the
basis of information about propriety of communication
determined in the communication propriety determining

25 step.

In this manner the receiving station or the relay

12




The above nobile communication system may be 25 configured so that the
transmtting station conprises the communication path determ ning means
having request 14 signal transmtting nmeans for transmttingrpgsesieplon.

signal to request communication at a predeterm ned conmunication Speed; and
request response signal receiving nmeans for receiving a request response
signal 5 to the request signal transmtted by the request signal
transmtting nmeans; so that when that it is possible to performthe
comuni cat i Draat ot hehps edeeer radrechricngain € atd psiResd iderdshfnined based
on the communication propriety information included i'n the 10 request -
response simgrats r eagieedoyuhieateguesp ropspenge @é%ir{f}%l \sleRg) means;

the transmtting station transnits the request signal while stepw se _
i ncreasi ng fdie defaestndagnmutietdidoni speed pdiafigyie acseperabpat k@p of being
uncomuni cabl e is nmade; and so 15 that when it is deternmned that it is
i npossi bl e canpericatidme worhruniloat ityaredmi 4l iy edaiAliNedCOoRpYni cation
speed, the transmtting. station starts the comunication with the
recel vi ng $tastiomofattle neequast cotynal cahdonhgpeadeee reahceonayaicati on
speeds 20 determ ned as comuni cable. As described above, when it is _
possi bl e t @nskr f bhen t e cedviing cas tati obhased ortHdhe £oOIAYNI g@kk@Bnpropriety
information included in the request response signal, the transmtting
station tr&eAfiwinhear egegsess sigrl vkitkemdhepw sikethereassi ngst he
request communi cation speed, before a determ nation of being 15
possible to perform the communication requested by the
request signél. 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
Cdmmunicationtpropriety determining means (or in the
15 communication propriety determihing step), and to
determine the communication path.
The above mobile communication system may be
configured so that the transmitting station comprilses
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




uncomuni cabl e is made, and, with a determ nation of being unconmmuni cabl e,
it starts the conmunication at the maxi num communi cati on speed out of
communication speeds deternined as conmuni cabl e. This enables the03-0107-00

communi cati on at the maxi mum conmuni cation speed avail able for
conmmuni cation between the transmtting station and the receiving station,
and comruni cation can be established at the conmunication speed first
determ ned as communi cabl e; which can decrease a period 10 of tine before
t he establ i SRFENN1GRtdO@ANecsPead Thiss abdetemmiinkd carasud cabhon Syst em may
be configured so that the receiving station and the relay station conprise
request si gREMMUBEERFLRG nBIRDIiet v edoifoirmgtaoneqiirsiudegnalnt rignsmi tt ed
fromthe 15 transmtting station through a conmuni cation path with an
i nt er medi ar Y SGHeAL | @RPUIRE r ePagnelat imrTadivadr obgh aheonmaeyudt on pat h
wi thout an internediary of a relay station; interference |evel neasuring
means for nEESBPPAG afiigmedr f efepetvingel meenshe lbet stmirison tQ nghen t he
requsst signal .receiving nmeans receives a request signal; comunication
propPi ety deFBFAPRI N HeUREES orthivt dedusisty whetbér whils passiuilse to
performco ni cation at a comruni cati on speed included in the request
signal, bastd"BhlPfe FREerfedepst | evmnupiCabhenr esbéndt hédfitms f ar ence
| evel neasurigg nEanﬁ; and %e uest response signal transmtting nmeans for
i3 5 g

16 11 1 11FtPahdlt (9hgPRingqueskmieipahie signakdeontandi vy
propr i oty AEReF MRy dants (AFELERCERE dOMRunAca: ion RRRTIRY (Ko
commni cat |5 BAR dev S m i HIHELTRE 01 nG'r cqU - SPGRAFCERBRBATL L1 ng
ot ot er m e e e el SRR (TGt redsnlft TRap ot rgnatarts
the communication with the receiving station at the
communication speed determined as communicable.
In this manner, based on the communication
propriety information included in the réquest response
15 signal, the communication is started at the
communication speed if it is possible to pe?form the
.communication, whereas if it is impossible to perform
the communication, the request signal is transmitted
while stepwise _decreasing the request communication
20 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

25 | configured so that the transmitting station comprises

the communication path determining means having request

14




10 receiving neans for receiving a request response signal to the request

i i i itti ; t hat when
transmtted by the request signal transmtting neans; so
5\ gnal -S—HpPosSi blé to—performthe communication at the predetF®03+08d7-00

| + MY
LTiat— 11

i i i i 15 comruni cation propriety
comuni cation speed is determ ned based on the _ |
information included in the request response signal received by the request
response signal receiving neans, the transmtting station transmts the
request si gnal g&ile stgﬁwﬁse | owering the request comruni cati on speed,

before a 20°d&P&rni hEEPSHIbF 1B8i P FBIMEAF c bt ansmi tinifey  andrsqué it when.
it is determ.,ned.,that it is possible to performthe comunication at the
I det ningégeﬁ&nu%PcaF?SHe§5eeH°mPH§iP?§ﬁ§ﬁit@tngastgmédﬂtemmﬂﬁédthe
Communi ¢ ti with the receivin station at .the 25 conmuni cat i on speed
goimu i ﬁgdl ‘s@m%‘ﬁﬁﬁﬁit&&ﬁl e. SERRIaboR8confRANLS | omepabhsdet esigmilng net hod
7 b igured to f t her conprise a request signal transmitting
gtYep mnﬁgre?ﬁggﬁgvgpgng‘ﬁaﬁsi Lﬁug?r FEAS I NG EndmquesE rr(ﬁﬁmse(sjiagi{miikho
i i i i cation speed, to e
Fecerving 5ot SERokSGr8bna By EXATSOH Ao lgh LR GmeMASSals@naat h i ¢ h
i i i h h a communi cati on
path i t hout PaneinE S naaRarpYer o5° r Bk, VBER FBRE 4% et BcRaridnes toovel
heasur [ i Vi ati ’ I tation 10
measurin rei he iving station or the relay s ‘
nmeasur esgazﬁ?ﬁfer er eﬁ%ée I eé%ﬁ%?lf%%l‘r%cel copr?mté}egt |t ;é’g:&;ttjgﬁlsfyay
station wheg SVl r est signal,_ a co _
det er ni ni n&ﬁ%ﬁﬁégg?ﬁ th .reﬁzel \l/lgng %}taﬁﬁwoecn%mhiﬁé:fégayz’ft :fililgn
det ermi nes whighelchtibs POS 0 REESOrM & qatjon at a 15
comuni cat i on speecc:i el ugigd&lsn %1% reguest sjlod'hall,ncg“é%‘lédpor’r“t hésteep' o

. i he. j | evel asurin
ngﬁzgfrfggﬁﬁﬁfzﬂiigﬁS%BF?ESEQf%??ﬁﬁpgféégéﬁgggin%?%e Q%%ei&?ﬂ ®Station or
the rel ay stedpdisd ragsghhs ark@@4eShg means, the transmitting
station transmits the request signal while stepwise
increasing the request communication speed, before a
determination of being uncommunicable is made; and so
15 that when it is determined that it is impossible to
perform the communication at the predetermined
communication speed, the transmitting . station starts
the communication with the receiving staﬁion 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




20 response signal containing information on propriety of comrunication

determ ned in the communication propriety determning step, to the
P t ot i an through'a prndpfﬂrninpd communi cati on DathFPSG—DMGU—OO

tlauoulttiﬂg Stati+-oh
t he conmuni cation path determining step is configured as 25 follows: when
that it is inpossible to performthe comruni cation at the predeterm ned

communi cati on speed 18 is determ ned based on the comrunication
propriety _ infornatiog i ncluded in the request response signal transmtted
in the requiBfoPBYRINELLS ghdl Macdgnsmidi nyishepa deterednestosi gnal i s

transmtted, whil e steﬁmﬁse 5 decreasing the request conmunication speed,

before a dePEFHRPndTR $nhesRte codfunfbaste thamdemmuhénations atet er m ned

that it is ﬁssible.to perform the comruni cati on at the predeterm ned
comuni cat i 61 s FEEH ™ e COTMPRHCEALON $ReSEarqd @ift hednimeriei ivimg

station 10 or _Lhe %fla station at the communication speed determ ned as
comuni cabl 8P€FR%t est%’a%‘é‘?dt RE redBMrieaiBiat i offlirml ehebiebaythst ati on

havect he co nication propriety determ ning means (communication propriety
dete?nininggqgm%?%ﬁ?g%SB dé?érn¥ﬁ?ng“%ﬁ@ﬂﬂ%@ i Eomsupdsethbbe t epeexd orm t he

comuni cat i gn. '£$léhe<§ransnitthn station, on the basis of the request
signal and The THATETf er¥hcé TERL t heetHERNeEhoN taseemigtdmgi ety of

comruni cat i terpined, into the request response signal, and 20
transmt t héé@?%ﬂﬁﬁs%%ﬁﬁsglaﬁsef FYhEnT ¢ RESESRRuni 258 GOTBRIA castienn ni ng

whother it 1o possi BrE2pd L SBRRL | AR ConRIRBAERbIoR 1hRebr ddeeer m ned
p0ssi bl ot o par o e conminhESbhay YhaSeoRatnFestron & PAFEPH cd at
t hero of time before the establishment of connection,

The above mobile communication system may be
configured so that the receiving 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 inteFmediary 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 levei at the host station

20 when the request signal receiving means receives a
request signal; communication prépriety 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

25 measured by the interference level measuring means; and

request response signal transmitting means for

16




19 comuni cati on speedy when it is inpossible to performthe
conmmuni cation, the request signal is transmtted while stepw se decreasing
nnnnnnn + orrURi-cation cpppd, befaore a determ nati on of bei Ngpo3-01 07-00

4+ A~
LITe T ecygutost—C oot

comruni cable is 5 made. This enabl es the comruni cati on at the nmaxi mum
communi cation speed avail able for communi cati on between the transmitting
station and the receiving station. The above nobile conmmunication system
may be configured so that the receiving station and the relay 10 station
conpri se refGassmityaag r ecei B quEe sieansebponseceisyighg 1a rc%}tt%sitnisﬂggnal
transmtted fromthe transmtting station through a communicationpath with
an i nt er mediBEGrBAtALD) eas Prope irslyay fs toaimin ieva thildino Wt G QAU Hcat i on
path without an intermediary of 15 a relay station; interference I'evel
measuri ng neAfs CPERMUMEatiiong puohiery edeneemi piel Abahbe. theSlght ation
when the reguest signal receiving neans receives a request signal
conmuni cat i oA pFEPRHaiFagécar mating arelins foandelet hoi Bgavhehhescit is
possi bl e tot erform 20 communi cation at a communi cation speed included in
t he Yequest“4Fgnal thfasedtbansmet Fhner f ersdradd drevel compsisesl by thae
interference |evel neasuring neans; and request response signal
transmitti g EGHSCRbHORr APRHR t tdeHE EnFEne s measpomsw isiggnakgaestai ni ng 25
i nformation_on ﬁopri ety ,of communi cation determ ned by the conmmunication
propriety det®t nitﬁg:nr&%%}ntghrx@g@ﬁsz(for transmitting a request
signal to request communication at a predetermined
communication speed; and request response signal
10 receiving means for receiving a request response signal
to the request signal transmitted by the request signal
transmitting means; so that when that it is impossible
to perform the communication at the predetermined
communication 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
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 receivihg station at the
25 communication speed determined as communicable.

The above communication path determining method

17




the communication path to the transmtting station; so _ that the
transmtting station conprises the comuni cation path determ ni ng neans
havi-rg—request signal transmitting means for transmitting a reqeess-B107-00

signal to request comuni cation at a predeterm ned communi cation speed; and
request response signal receiving neans for receiving a request response
signal to the request signal transmtted by the request signal transmtting
means: so that when that it is possible to 10 performthe comruni cation at
the predet eRAvnbe comfiiniwd dmw speethés dempribeed hasrdsen difhal

communi cation propriety information included in the request response signal
recei ved bytrABsméguésy r esppnsehsirgial térei Wi sFEARNS.ngt hetatansym tting
25 station transmts the request signal while stepw se increasing the
request conktAngaitenaspesiiestefnignal ded ersgnabioroninuBeicad {BRC@FTUNI cabl e
is made; and so that when it is determined that it is inpossible to perform
t he comuni @ aPiresede rmiaest ecemeumi aadi @o cpeRdni cted | DRe Spee@iviihg
trangnitting, station starts the comunication with the receiving station
at a maxi mPrbhAlnicFat Foh Fided ositabionorbnviugdt | #n copeedd cdetienm ned as
comuni cabl e. The above communi cation path determ ning nmethod 25 may be
confi gured R¥tR u¥ikRrancinpersediarEqadsetsilgast onenswilbyi sgastep wher ein
the transmtti station 21 - transmits a request signal to request

comuni cat i On ggr%g%?eﬂe?%@%ﬂﬁéaaééﬁﬁuﬁﬁ§btWéﬁhspéedp totehmeddaeivi ng
station or the relay station, through a comuni cation path with an

i nt er medi ar‘ﬁ/PoFl a{:e%'l%)ﬁsts?ﬂfel?%ﬂ afist dbterfsrencehrlangl ameesmunngati on

pat h mﬁthouttan intermediary of a relay station; an interference |eve
measuring st WHETETHR t HR® r BReP 1Y HRIsEReE&ANOPTt hBer sRAgysEhatdanmeasur es
an jterference level af the receivi station or the relay station when
recei ving a Fequest ¥ ghitSrEeancOnmhneLatt ok Br 6pFREYindesbrRrianng st ep
wherein they '\QéﬁéingggéT or ﬁhe relay station determ nes whether it is
possi bl e to pefform conmuni catton at 2°%o 7 cat FeAuepkett 9Pl tded in the
request si gi@imudasad i rferepce |Level neasured in the 15

i nterference |é¥§l neégﬂrF%§P§?§§¥ a%%gngéﬁﬁagt’yégboH Er§ilgnathe
transmtti ; ergiy i recei M ng ion_or.the relay station
transnits g&rcé%tcﬁ@'sdt@r es?pé(;cnlsée}?si(gﬁalw(’:%nt%%%g ?ﬁ?%i’?r%ti‘g?lt HHReDriety of
conmuni cat ert+Hdet e Red 4 0 ' l ropriety 20 determ ning
step,. to the t}.%g;sjr:rﬂ ??ngégst%{?lo% ?‘ﬁ?ggug Aaﬁgrgalgrt%é?ﬁf%‘éaoﬁo nf cati on

patl; so t katmmng GRTEMNI §akiean p@&fuggaergﬂrﬂq$% SE§§HE§Econfi ed as
ni

foll ows: when that it is possible to performthe co at¥ "the
- predet er m bedeconmaini cetd onispeede2onts debekRi ned hased on the .

communi cation propriety information included in the request response signal
22 interference level measuring step; and a reguest
response signal transmitting step wherein the receiving
station or the relay station transmits a request
20 response signal containing infprmation on propriety of
éommunication 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

18




transmtted in the request response signal transmtting _ step, the request
signal is transmtted while stepwi se increasing the request conmunication
speed.—before a deternmination of being uncommunicable is made; whgB_hig5_hs.

odl SASZASA S FEEN S A=k =i

determned that it is inpossible to performthe comrunication at the

pr edet er mi ned conmuni cati on speed, the communication is started with the
receiving station or the relay station at a maxi nrum conmuni cati on speed out
of communi cation speeds determ ned as communi cable. 10 In this manner the
recei ving stiti@dterminedr ebagedt aviontlhas ddrenworoatigat PO QR ety

det er m ni ng, neans (communi cation propriety determ ning step) for

det er mi ni nglWRRFRBELPR 1bnpbeded| eint other f bequebe cossponat isGrynailt h t he
transmtting station, on the 15 basis of the request signal and the

i nterferencer3ReBittpdt 4nt hbei mequesti crspbose UenALORTaGH iR ing

conmmuni cation thus determned, into the request response signal., "and
transmts tHePPeqhiBst rrasisets e ignpial s wheanbyi t hed ConNUBi e@lpwn skat h

determ ni ng. 20 nmeans (comuni cation path determ ning step) is able to

det et ni ne WRTFRASIRG| FhsvssrAnesto pemiwrinatiorcospeatcathafbad khe
predeterm n qgconnunipation speed. Wien the result of the determ nation is
that it is {%)%ﬁTﬂ%@?hPBe?FoPﬁ%PﬁeC@@WﬁﬂhPéhieohﬁ mhder eqhesat i25isi gnal is

transmtted ile stepw se increasing the request conmunication speed,

bef or e a(ﬂﬂég%ﬁW%ﬂ?gn 5%@23 1t heitfg &Wﬁﬁﬁghﬁcabpeipanﬁnhm wkhé a

determ nati . being uncomuni cable, the communication is started at

t he naxinu%%éﬁﬁﬁﬁﬁ?ﬁﬁ?%nagpggﬁ BrEdoteEBAERAI earrenicpbide dpeedpi ned as
comuni cabl.g. Tniﬁ enables the 5 communi cation at the nmaxi mum communi cation
speed avaﬂégﬁca (Nu%%ﬁﬁﬁﬁﬁ%ai?oﬁt%EYﬂ%é%l?%et??aﬁ%ﬁ?%Yih@ station and the

Comani cabi's comin EHon S58cachanin i doteTEHYE GHfel per | ape ot

determined as communicable: |

In this manner the receiving statien and the

relay station have the communication propriety

determining means (communication propriety determining

15 step) for determining whether it is possible to perform

the communication with the transmitting station, on the

basis of the request signal and the interference level,

put the information about ~propriety 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 cemmunication at the predetermined

communication speed. When the result of the

25 determination is that it iév possible to perform the

communication, the communication is initiated at the
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10 time before the establishnent of connection. The nobil e communi cati on

system may be configured so that the relay station further conprises
et i Pt ans for transmitting a request siEp&3-a10T+00

receiving station or another relay 15 station only when the conmunicati on
propriety determ ning neans determnes that it is possible to perform
conmmuni cation; and request response signal receiving neans for receiving a
.request response,signpal to the request signal transmtted by the request
si gnal 20t?éﬁ@ﬁﬁ%??gbo%eéﬁ§?dTm¥Qﬁmvétcéﬁnwmmﬁﬁsihﬂmato getrdomimni ng

met hod may ke configured to further conprise a second request signal
transmttin %t&ﬁmﬁaﬁ%ﬁﬁ?RWk rehdy LaEteoh SAaRsA ths atregeadttsidgnal to

the receiving, statioon or 25 another, relay station only when the

comuni cati"gﬂ‘% opt i RYE et 563791 e es dledsieist depmmpnacagiohat 24

it is possible for tEe relay station to performcomunication, and a second
request resHEIRY sPHHAFet PafShetingtdody athdPeing t Aremperbrabhe s8ation or

oth relay statiop as a destinatjon of the request 5 signal in the second
reqﬁgest sié’?ﬁﬁe‘traﬂ?ﬁistt?‘?%i?%ptbﬁar%‘?ﬁ‘rﬂ%maci**e%ﬁfés?tr ddponsaximgmal to the
request si %0061'- Since in an u(gcormu icabl e state between certain stations

constituting & Corrtin ChtTRFEDaT YA T12PLe 15°F nheRE1pL eat dopebebraen

conmmuni cat i t ugh. t.he co ni cation path, the relay station is

confi gured tfs?.{oL t%af%sg%%/tlvﬂ%ns%%rﬁﬂﬁi@é? i DRC P BERY et 2Bt Rr i ni ng nmeans
for the rel ay st Jeionb8vEs BeBidrm COMORACAERGR,  SHECFBquBSY SPBnal is.
further trans/d; 0. Se nmuni catiqn path to the receiving
station and so t at%Mﬁﬁ ?ﬁgge%g%n?ﬁgglyﬁgﬁi%ﬁ%ﬁ%%ﬁnﬁﬂéﬂ?ﬁ% f%f%%rforn1the
compuni cat is@Ry+ 4 NSALSSk of.1th eque i | .S stopped at_that 20

poi nt and ts%eQI trltggﬁesétg}n rﬁzg’%%ns%eé?gﬁgl Gééloﬁaafn%rr%ﬁlrﬁl&gmg‘%ﬁsab%%’f t he

D ovented From Tranhm i1 Eg o eerr ecrun  equesl SELERARS, TARTEn BAR achi eve
increase okrehbniitensy rddod™PhiSugh a communication path with
an intermediary of at - least one reiay station or
tbrough a communication path without an intermediary of
15 a relay station; interféfence 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 cbmmunication speed included in the
request sigﬁal, based on the interference level
measured by the interference level measuring means; and
request response signal transmitting means for
transmitting a request response signal containing

25 information on propriety of communication determined by

the communication propriety determiﬁing means, through

20




25 conmuni cation system The above nobile conmmunication system may be 25
configured as follows: the receiving station conprises _ request signal
Ve ps—forreceiving a request signal transmitted fronrbhg-g107-0g

LBAA A A4 LRAY | T T n .

itting station or the relay station; interference |evel measuring
L@gﬂin}éﬁ 59neasuring an interference level at the rece!V|ng_stat|on when
the request signal receiving means receives a request signal: and request
response signal transmtting neans for transmitting a requegp response
si gnal cont&idi FgmEHaicatdche pertde ﬁ@vehentasus@dtbynéos&hqlbayeg&prgnce_3
| evel measuring nmeans, to the transnmitting station or the relay station aI
a source of thdk redidest stgm@$mithengelaﬁtﬂﬁﬂdﬁﬁlcaapptggésrquggt si gna
receiving nmeans for receiving a request §|gna! transnlpted fromtheI
transmitti e 3TaR+6At oPn 1508t beteshiyisy atmedtis | ARy eReRul]Ye
nmeasuring means for neasuring an interference level at the host relay .
stati on wheW IRl r dg@asmigitdmal mesnsvifior MEIAnshEEeivigs & regadast ~signal;
request signal transmitting neans for transmtting a request stgnal,
r eqﬁst 20 HeHhs @i dirduesiceicommpmizatsi dror atecei VbrgdateeauasH response
signal transnmtted fromthe receiving station or a second othgr rel ay
station, i FTEEHOHEE 1P t hEPFEFuestard gnalequeans i tespbrine t heigaguest
signal transmtting nmeans; interstation communication speed 2S deternlnlrg
means for dSIEMMhJOSANT ntF sfaEebriireniunkauesbnreppedsbetngralt he rel ay

station an%gjgiéu%equest signal transmitted by the request signal

transmitting means; so that when that it is possible to

10 perform the communication at the predetermined

communication speed is determined based on the

communication propriety information included in the

request response signal received by the request

response signal reéeiving 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 is impossible to

perform the communication at the predetermined

20 communication.'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 the transmitting station

21




receiving station or the second other relay station as _ a source of the
request response signal, based on an interference | evel included in the
reguest—response—si-gnalreceived by the request response signal FhoRegehyLiHg

MUt oSt T PoOTToT

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 interstation comrunication
speed information determined 10 by the interstation conmunication speed
det er mi ni ngtreaa®;itand, neprest helgealiesd regpesse comdali J=2Geirved by the
request response signal receiving neans is one containing interstation ~
conmuni cat i ®n pepsled eirmfigrarht Commual sat tont aipriedy tthe tAbersddMivingl5
comuni cation speed information, to the transmtting station or the other
rel ay stati®hatson sourthkeofrelsy regacsbnsitgnalught he toomasiitddti®nst ati on
conpri ses the conmmuni cation path determ ning nmeans havi ng request signal
transnitting@heansthosnt taheminttiingyaofeqiedead® sngnalel ale@tatti onesponse
signal receiving nmeans for receiving a request response signal to the
requ%st sigﬁélt@¥9h§h1@t@qmmynihetdequpathsMgmabutransﬁh&@ﬁm@dﬁg@@s;
interstation_comuni cation speed determ ning neans for determning an
i nter st ati oif c@mbAlest i TR B Bhesd bénwerefierbrcer ansral t mR@ ssirahigon and
the receiving station ox relay station as a source of the 27 request
response sii#%ﬂ,W%%S%H“o%h%nr?ﬁﬁévﬁégeﬁ§étﬁemebr_thacradaq istathenr equest
response signal; communjcation speed_determ ning nmeans for determning a
communi cat i"OTF IPeRY Yh N tIORFBRFLREE AVRAL REf EbM rReeivangnstatagns station
to the recejyvi stqiion on.the basis of the interstation conmrunication
speed deteﬁﬁ%#ﬁ%tﬁﬁ e TTRBFQR AYIBA EBARLUNEREL Ronegpest ddusedinang neans,
-contains an interstation

22%’%mggfié§h L{gglg'ga?tsjg#fspg%%?{gie?ygpg!@ﬁgrminlng step wherein the
receiving station or the relay station determines

whether it 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 cbntaining information on propriety of
communication determined in the communication propriety

20 | determining step, to the transmitting station through a
predetermined communication path; so that the
communication path determining step is configured as
follows: 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

22




10 interstation communi cati on speed information as well; and conmmuni cation
path sel ecting nmeans for selecting a communi cation path on the basis of
e Rt ] speeds—on respective commini cation paths detern negobyotbe-oo

et An
cunmmmoTmm oAt T UTrT—opcTtT

comuni cati on speed determ ning neans. 15 The above conmmuni cation path
determ ni ng net hod may be configured to further conprise a request signa
transmtting step wherein the transmtting station transmts a request
signal to the receiving station or the relay station; a second request

si gnal tran$wiansivigt20 strephwherejuestherespensel 8gnkat teansRCEt VRS a
request signal, the relay station transmts a request signal to the

recei ving ss&epen tdre aroihestr elignadt disi dmanmmiitieat fiehsest eyl sereasuri ng
step wherein the receiving station or the relay station receiving the
request 25 angagastingnsthet erbquesthecornuestasignal speadsmibelfiog sd ep or in
the second request signal transmtting step 28 measures an interference

| evel at theeftessipatgost aiff drebngt hecomhapisehiods madeguasier esponse
signal transmtting step wherein the receiving station or the relay station
transmits alfeqiebermrirpdnsedhat gidl Sscoimpossiigle hed nperferancend evel
measured in the interference | evel neasuring step, to the transmtting
station or FRABMEBRERTIPAt ddn the Presiaterminachecomuireitasignadpeand an

interstation comunication speed determ ning step wherein the transmtting
station or the communication 1is started with the receiving station

or the relay station at a maximum communication speed
out of communication speeds determined as communicable.
10 In this manner the receiving station or the relay
station has the communication propriety determining
means (communication propriety determining step) for
determining whether it is possible to perform the
commuriication with the transmitting station, on the
15 basis of the reguest signal and the interference level,
puts the information about the propriety of
communication - thus determined, into the request
response signal, 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 predetermined 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

23




10 the relay station determ nes an interstation communication speed between
the station and the receiving station or the relay station as a source of
the—+egquest—response signal , based on the interference |evel In(%l%_%llorl] 00

the request response signal 15 transmitted in the request response signat
transmtting step; and configured as follows: the interstation
communi cation speed information determned at the relay station in the
interstation comuni cation speed determning step is put into a request
response si GNP OUREeMBHRL tallen itshen;@gueﬁﬁtheﬁpo&@@eﬁﬁmi&f agfrri tting
step to be transmtted via at |least one relay station or directly to the ~
transnittin&%ﬂ%ﬂi@m¢0mMEntoahﬁaic&ﬁaﬂb¢ﬁﬁﬁh£@%@i@ﬁnggg§géy£éang¥ises a
comuni cation speed determ ning step wherein the 25 transmtting station
det er mi nes &hConmaniBani rPpetan @ack peerTsL € akifone gl belegn t he
transmtti n% 29 station and the receiving station, based on an
i nt er st at i oRPESABUNFRBErBANSPedd beommenieabhepai rTifs Skahboas W
conngnication ath between the transmtting station and the recelving
stat Pon; anfC@TSNCERERATCat#on Sheh gelebtumg sbepurheneiBna CUEANI cation
path is sel ect eg BiSEd on conmuni cation speeds on respective comunication
pat hs det er i’ Add PRt hEE o AAMMWELG YL Bpebe toeker MERE NG Sirifhni d e nobi | e
connunicatiog §¥sten1(connunicatipn'10 pat h det erm ni ng nmet hod) according
to the presBht - tRPeTdnhehereeetyimag stedtiicon neadurceswivde Jartiesf er ence
| evel at thg rec iving station when receiving a request signal having been
transmtted Fromthe tTARM 809 stakiorkhe t e rs ay cotmaiundrabard 15

nse sjgnal_ containing the neasured interference

transmts quest | espo .
level, to ?%ée r%ﬁ%#f-?ﬁn@pﬁe&vi dfhigh t fanr slepyrestsat i tthe aseai s@ubge

t heygof , and: cansm fting, station or the relay station receiving the
request regggﬁggbéfgﬂﬁrkgﬁtEgﬁ?ﬂiés?ﬂénFn?ér§QaﬂB9hiQO.connunication speed

bet ween the stati e receiving station as a source of the request
response signal 0-12-[% he EJ%‘{;? sC%lFmYIP]JeC%-,{-@?fgy\ghe@ mayebei pohddgdred t he
request resRONgE %I 9 . el statipn nmeasures the interference |evel
at itself when 25 reglglévir-rg&ea rggééc%fmsi PEFRELY iGRFRdee s r aaguested from

t he transmgitgrma SEQEhQﬁiQrti%gOtIp@éné elay Séggxi'xggit?{]gg 3% reéuest
signal 'to the receiVing station or another relay
15 station only when the communication propriety
determining means determines that it is possible to
perform communication; and request response signal
reCeiving.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 hstation only when the communication

pPropriety determining step results in determining that

24




transmts a request response signal containing the _ neasured interference
|l evel to the transmtting station or the relay station as a source thereof,
ant—the—transAittinrg-stationor the relay station receiving theFB03eqLEBt00 -

response signal determnes the interstation conmmuni cation speed between the
station and the receiving station or the relay station as a source of the
request response signal on the basis of the interference |evel included in
t he request  response 10 signal. Then each relay station also puts the

i nterstati ohtconunPRaELBASspéed i her maeilay alsdatt itme det eprirfedn
interstation communi cation speed into the request response signal and
transnits tABPRBLEREIPRSpOHER & gB&Ccond t hequeshsni¢spaneest atigpal The 15
transnitting station determ nes the interstati on conmmuni cati on speed

bet ween t he"5tAFFOREERE t$eSP e A 25N sthe orr e ity elsatdiont | o as a
source of tge%requeay resgonse si gnal , based on the interference |evel

i ncl uded i O THES r dGdESt FERpbRARe & gRaldetk ¥natian t péd heomrehaesécei vi ng
statg on or %ﬂ& rfla ation. This permts the transmtting station to
det e i ne the ot at cghﬁﬂﬁ?ﬁﬁ?%nr?ﬁ@ééﬁmﬁ%&ﬂﬁit?@ﬂ@$@h§himgiﬁgeptation
and the recggg' .séation on the basis of the interstation conmunication
speed bet we€éh Heh har FIBESLt af PERSTEBNsTLIRR I ntE R EdenuREgaesdn pat h
bet ween trm%#égg§n1tting station and the receiving 31 station and
determ ne the’ conmmuni cation path with the hi ghest conmunication speed or
t he comuni cationy:path satisfying the.required |ine quality on the basis of
t he connunicatio%lggg%ds?Séih n&%ﬁ@@“ﬁﬁﬁ%l? i%%ﬁW%ﬁPs?%?Eﬁiﬁay be
configured ! WS, : Lving station.conprises request signa
recei vi ng 553%?%%%2r%ﬁéﬁ%ﬁ%ﬁggﬁgquesf%EWﬁﬁéfaFﬁgﬁsmﬁﬁ f%%n1%ge
tramsm tti Agnsdil or +the : tation: . feren | evel asuring
nmeans for 10 p?easﬁréng g% in%gir'f@%flgnceé%/uer}{gaﬁqjt%e rggéf)\‘}fgﬁg gﬁ%\?i on when
t he requestcoaingalcatae W e LV req t _signal; {nterstation
conmuni cati on speed det e;@rﬁ%'ng@ﬁiaﬁggggr %33?&0% lré'lesflgcozﬂnigli%‘{reer t3%i on
communi cat ittiats paey bekeesht he ol Watd ot Pl A, determining

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 prevented from
transmitting ineffectuai request signals, which can
achieve increase of efficiency of the mobile

25 communication system.

The above mobile communication system may be




15 the transmtting station or the relay station as a source of the request
signal, based on the interference |evel neasured by the interference |evel
reastr-rg—heans;—andregquest respanse. signal transmtting I’T'Ean%Pfo@LOlo7_oo

transmtting a request response signal containing 20 the interstation
communi cation speed information determ ned by the interstation

communi cati on speed determ ning neans, to the transmtting station or the
relay station as a source of the request signal; the relay station

conpri ses r EQRédGUFIRghaAs rbebloing hbanse2Bifing eneitidly comSaUess Signa
transmtted fromthe transmtting station or another relay station;, 32 ~
interferencéFéV@Fﬁnﬁﬂﬂnq#mf¢m§#mim@rmaaasufbmgr&@eﬁ&&m@e@emgghg%ﬁj at the
host relay station when therequest signal receiving nmeans receives a
request si gnafINRAt Ergnamiss ecorfinom datd drr speeid tdetersd a4 ngbrmans, d or
determ ning_an interstation communi cationspeed fromthe transmtting
station or FﬁgaﬁtHE@W%Q%WS%EFEéﬁeasnasomaﬂekﬁméi@urﬁm@eabaaggmﬁn based
on theinterferencel evel nmeasured by the interference |evel neasuring nmeans;
request si gNafStFaREni & ng Hewike foraot r beved t t Rhga thequesicesiving ;
request resgfnfe signal recej ving neans for receiving a request response

si gnal transitEte8fr ofh i virRguesst i onianala seeoatiother malamyst ation,
in response_t9 the request signaltransmttedby the request signal

transmtting neans® 18arfd FEqiestHEdonstnd| grare st anespohseg sigaad
fortransnit%}gggm%ﬁﬁuest response signal containing

t hei nt er st at 1 onconmmni Eaf't8RSs f&&d GIbwet § 610 det seatimetibyespense

i nterstati o i cati.,on _spe det er m ni ngnmeans andthe interstation
communi cat i%n‘ﬁg{oqerg?fg“l%ﬁfléq r?acfi gﬂ?n& STFYfe Le¥aéstmeasyxaseby

si grmal receipgd by t. response signal receivingnmeans, to the
transmitting stat %%%r(r)fr%q.ﬁ%eot hJségV I a;?éet%zft‘ﬁr&r?gasam§6[’1?ce dfe t heheequest

signal ; thetyansiddings i c ri.ses_the co ni cation :
pat h25det er m ni ngn%%in@hgg%%gg?e%%s‘{h%i 6ﬁg?yt Fgggl’rf’f‘t idfgnkafgurce
re nse signal ,receiving
W sost

fortransmitdfi ngna r eguESLLSi 9Paha1 ! equest ,3
means for receiving aHrequest aﬁ?%épgﬁgg 5%}1I ﬁ@nreﬁ f18%§na

transmi tteddnnddie Saguest -sLanlngr AESAL! L0 BANY; communi gation speed

determ ni ng nmeans for determn ning conmuni cat i"on
ConnuniCath@n@aIht&éﬂ@hﬁEQeHraﬁ§8%tT£HE]5%{3H§H1€€1H: esiggggxiqgrstation,

based on the
another relay station; interference level measuring
means for méasuring 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; request
20 response signal receiving means for réceiving a request
response signal transmitted:from the receiving statién
Oor 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 relay station and the

26




i nterstation comunication speed information included in the request _
response signal received by the request response signal receiving means;
and—communication path 10 selecting neans for selecting a CO”““P#@?&bf%H-oo

TATTO

path, based on comunication speeds on respective comunication paths
determi ned by the communication speed determ ning means. The above

comuni cation path determ ning nmethod 15 may be configured to further
conprise a request signal transmtting step wherein the transmtting

: o : s . | ay
station transaeisingr eaedbnsiggnaihd Osédend e6€h¥iNge3hdt is@Atbnt NG re _
station; a second request signal transmtting step whefein when the rel ay

station recai vesirzer enfieshe?2Gesjupd , réfponeé agignatlll, onpddansght s,a request
signal to the receiving station or another relay station; an interference

. ; : iad j tion
| evel neasuribgrieepnaoberkevel hdncicried ngnst éhé Onrfuddte elsdyngkation
receiving the request signal transmtted in the request signal transmitting
25 step or $ignak seeowd vesjueby sitgnal tegosskt tirgsSdede MTEagyhgs an
interference | evel at the receiving station 39 |
receiving means; and reguest response signal
transmitting means for Lransmitting a request response
signal containing the interference level measured by
the interference level measuring means, and the
interstation communication speed information determined
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 communiication 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 cdmpriseé the
communication path determining means héving request
signal transmitting means for transmitting' a requést‘
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 determining
means for determining an interstation communication
25 speed befween the transmitting station and the

receiving station or relay station as a source of the
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or the relay station; an interstation comunication _ speed determ ning
step wherein the receiving station or the relay station determ nes an
+aterstation-communi cation _speed between the station and the 5 fp@fl_Sdﬂd-;_l_d'tg

station or the relay station as a source of the request signal, based on
the interference | evel nmeasured in the interference | evel nmeasuring step;
and a request response signal transmtting step wherein the receiving
station or the relay station transnmts a 10 request response signal
cont ai ni ng téguestersspbhea eQgHENI, Cohised TREQGH IHr@FRLAR AT ned in
the interstation. conmunication speed determning step, to the transmttinhg
station or imeluéédyistaﬁaﬂréqhébﬁoﬁéﬁpoﬁéetBQgthge%bmﬁhﬁﬁéhti%Pd
configured as 15 follows: the interstation conmuni cati on speed information
det er mi ned spe¢diedeteeminbggshabhentel deeeraliay ngt at cORmuR1ELRe1on
interstation communi cation speed determning step is put into a request
response si%pﬁ&dtmnnsaitdmmmmmﬂ¢m@i¢mqmﬂﬂﬂ1resaﬁnagu§ig@ahsh&@agﬁbtting 20
step and the request response signal is transnmtted via at |east one rel ay
statd on or sfabenytpo tthee teaaswihgi myastiatd oo the GeEIisatitpe path
determ ning step conprises a communi cation speed determnining step wherein
the transnmiitienstationn eowensbcathes aspesdunteatimbnageedyontrach
conmruni cation path between the transmtting station and the receiving ?5
station, badeeEBHahion nteenranioattonmuapeati odespertininbet meenseach pair
of stations on a comunication path between the transmtting station and
the recei vidffirst #hedi® 4hE areanmdhi cresponpat lsigplact icngtsties Samherein a
communi cati,on -path is sel ected based on communication speeds on respective
conmuni cat i10H R TRE Rt FPYRERLFATLRE ERAAshi cot | Shespesd sdetfr thai ng st ep.
Injkpe nobi,l e co ni cati on system (communi cation path determ ni ng nethod)
accordi ng t'¢* QﬁgggaﬁﬂﬂncﬁﬂmPﬁ9€ﬁFﬂ8ﬁ §pred efafosmation msasweds:t he

i nterference | evel at,the.reIaZthation i.tself when_ receiving the request

signal havify ped TR R B2 FRofPEREHLNEnSIRANS P st IH: 619 amot her
15 the' ol SRS BAIE (T (09 90 sPa FOMMORLEAE OF eper@ay
evel 1 hus “geabiFERCTHRE TeRBIRG2EH AP PP T (AEE ANt BV drthee | cvel
at itself wagRHRCRIMING Sd %“{:ee%:tmi%i%ngalmehaanvsi ng been
15 The above communication path détermining 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 reguest

25 signal transmitted in the request signal transmitting

step or in the second request signal transmitting step
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20 transmtted fromthe transmtting station or another relay station, and
determ nes the interstati on comruni cati on speed between the receiving
station-and the transmtting station or the relay station as a gegsL® ®f-00

the request signal on the basis of the 25 neasured interference |evel. Then
the receiving station and each relay station put the interstation 36
communi cati on speed information about the determned _ interstation
comuni cation speed into a request response signal and transnmt the request
response sippaturesthr inbasferenng deakiloat Thies rpeedivisg hation
transmtting station to determ ne the total comunication speed on each
communi cat i @n pahh beedesn tdmmttiransnidti nggsésti oneapantbe segaibYi ng
station on the basis of the interstation comrunicati on speed between each
pair of statramsmiohingt atiepgwhel® icorheni patéion pat St dHelveedrt Bee
transmtting station and the receiving station and to determ ne the
communi cat i ol pat skt honhet haghm$tscoenmuniegatson spepdnse t Begnal
comuni cation path satisfying the required line quality on the basis of the
commini cat i éPnEpbebng 15tTke ahbeefapbinte cbewmhi catasnrsyst €m najebe
configured as follows: the relay station conprises request signal receiving
nmeans for rEtRNiPReRCe e4BEST Biegsalr indarssrein,t etb f tloen thensmansihyt i ng.
station or another relay station;, interference |evel neasuring 20 neans for
measuring a3t feF eHee Yebay atathenhastareapuycetafi bhewhequehe request
. g an-t . ) . )
signal receiyving nmeans receives a request signal; interstation .
comuni cat i BHE¥Peed d&Cr nfRi ng Hehstdbioniet &ommyINigadi omt espeadi on
connunicathfqés eed, between the relay station and the 25 transmtting
station or THEUHRANT eFEFPst % ¢ HH Bs thesobFarsBitEhed r &isdsionsi gnal , based
on the interference, 37 : .
lJ] Frid 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 requést response signal transmitting
step to 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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| evel measured by the interference |level nmeasuring means; and request
signal transmtting.means for transmtting a request signal containing the
Imrerstation comunicatton—speed—nfornmation determned 5 by th&P03-0107-00

interstation comunication speed determ ning means and, where the request
signal is one containing interstation comunication speed information, also
containing the interstation communication speed information thﬁ recei ving
i i the 10 comuni cation path determ ning neans having:
féghég? g?gﬁ&%%$§8eiﬁVﬁb nehfs FECeA¥EdOvi rif &t Fayuesbasegnalont r arsni tt ed
fromthe transmt ig station or the relay station; interference |evel
neasuri ng n%gﬁng%? g@ﬁsﬁqmﬂﬁn%ﬁ?q%ﬁ%rFE?@ﬁc@ﬂﬁ%ﬁﬂQzﬁaQMQpaecmoﬁr@ 15
station whep _the request signal receiyving neans receives a request signal;
interstati oﬁt%g?‘ﬁ’rﬂﬁi catfon pee‘a"%‘f’é%?ﬁ‘h}?@ meRAEN forbﬁfdefqmnnm ?Ee
[ [ jcation speed between the receiving statio
{P;ﬁgiiﬁtsggr§§§¥¥g 589 £ i M2RY afP8n resed vigs ottt aeion; t Aedr equest
si gnal basg nthe interference |evel measured by the interference |evel
measuri ng neans  tGARERT cat PG peeﬁeg%FEFHQninétﬁﬁhns WﬁﬁrGEMerin;pg a
conmuni cat i e n_each conmunicati on path between the transmtting
station and&%‘&wg lfjé%ae?%/?ﬂgpf§ st i 8ﬁ3655§Qd Q57 a%heor ncorgpaiiices ion

: . : . . eati speed 38
et or i n g Beae g F et e i Y G D4 L S aS b BARARRNg ™ |
i i QTR at i pnfornmation, also based on the
:ztgﬁztgt:gﬂ?%onnunl%gééggoégggge?2?%%%%??6%?9aﬁ5980nnunication pat h 5t'

| ecti ng nmeans f i QY i Lon_path ased on communi cation
:Seeds o% respecﬂ?ﬁéﬁg%ﬁﬁ%%P%%??gn pa?%%e%éﬁngfﬁgﬂ BﬁoﬁﬂB“&SﬁﬁﬁﬁPcatlon
speed det ergtH NAUWERABining 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 regquest 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 interferénce 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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The above conmmuni cation path determ ning nethod 10 may be configured to
further conprise a request signal transmtting step wherein the
transmtting—stati-en—t+ransmts a request signal to the receivi ng:”ﬁfﬁ-tdl%_(?{o

the relay station; a second request signal transmtting step wherern wien
the relay station receives a request 15 signal, the relay station transmts
a request signal to the receiving station or another relay station; an
interference | evel, measuring step wherein the receiving station or the
relay stati of3N¥EYVi fy. neesdquestpongral stigaram tbadainihhe Lgguest
signal transmtting 20 step or in the second request signal transmtting -

step neasur 8€3FNES it Eireenes dlewl the tieeet vaRemet 81 hQNs PLc { fig rel ay
station; and_an_jnterstation comuni cation speed determ nihg step wherein
the receivi R sFéFi oFeHRYt it atelary esat aorsaetes nitheso¥F,i NERESt@LL ON 25
communi cat i gnas ee% het ween the station and the transmtting station or the
rel ay station3& £3B9cSteFion ¢fr tihe rmsgegststsd givi  rO3EBH QN e
integferencgelgve% __measured in the interference |evel. measuring step;
and confi gur éd"as “f of PSRENSEheSigRat stdet ormivenunticat i ot &Raad i or mat i on

det erm ned .relay station in 5 the second request signal transmtting
step is puté%"rr]u%lggéc?éﬁty?é’st WHth PREMSERL t e n $het secondnaequest Si gnal

transmtting .and _the .request _signal is transmtted via at |east one
rel ay stati o%é%'?pﬁﬁ?eétl 08 tHe teeerdilay sttatiiors asheacesupskcald on pat h
10 determ nijpg s rises _a commyni cati on speed determ ning step
wherein the rece%%‘?%égg}t)a FR°B&Fer fitABala @BmMMiMiecabiasisspedd aneeach

comruni cat i o4 Pakd nthe trapsmtting station and the receiving
station, based on f eélg\ﬁ?'eer%‘?t tilélﬁqmni’-ﬁat‘?% JRanests bespoaseceach pair

of 150 ati ong jtuti C ni cati on path between the transmtting
station and the recei vﬁ%ﬁstg Ton: T8ndYa Rhimrtatabie paphtsel eheing step

wherein a corgasdGAtifn P ' ected based on communicati on speeds on
respective 20 comuni cati %ﬁﬁg?ﬁgg%%?e?%eﬁgd I QR e amuatrewt | the speed

ot o i oo o | hASBRLE EATULARLL B0, YS! Sl LcoMIUD caLL on pat
bty e it RSO TR R
résponse 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 réquest respornise signai, based on the interference
level included in the request response signél
20 transmitted from the receivihg station or the relay
station. This permits the transmittiﬁg station to
determine the total communication speed between the
transmitting station and the receiving station on the
basis of the interstation communication speed between

5 ‘ ‘ . ) ,
5 each pair of stations constituting a communication path

between the transmitting station and the receiving
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40 transmtting station or another relay station, and determ nes the
interstation comuni cati on speed between the relay station and the

transm tting stationmor—the—ot-her—+elay—station-as-a source of FhRe3requeshg
signal 5 on the basis of the neasured interference | evel. Then each rel ay
station puts the interstation comruni cati on speed informati on about the
determ ned interstation conmuni cation speed into a request signal and
transmts thg éeguest<£i%nal to the receiving station. The 10 receiving
station nmeaS0fESCPnENht EeERFBARR [t&fel commuicaieben vpaghswatthortd sel f
when receiv'ng thg request, signal having been transmtted fromthe
transn‘ittinél PEEFoIF2 YHeEately sPaerowr atie debmmuniesttiba igater st ati on
connunicatign fgged beaifen the receiving 15. station and the transmtting
station or TRe reYa)dsttdls oheqeinedodine ofuahity eguesthesi haaksonst he basis
of the neas gdcinterfer nce level. This permts the receiving station to
determine the . “POTAl €3RI EBBP8n speed between the transmitting station

and ¢ he 20 receiw% g station oq?xne basis of the interstation conmunication
speed between each' pai?” Df¢ st™ft IR ePm curehem catayon bpat h

belveen PG kATaTL LU 10, SEELGN A4 e recel ving station and Lo deternine
comnl Cal 10,0640 s5UbslV RS Lo el Line gual 1y onthe basts of s
[rfor el o e i del ek nec g opLeati n paLh Lo Lhe Lanerit 00
oo Vi 10 Sl PNt B 265 SARSE 2410, 954" MRS, SOIL 581 9, Pt

10 measuring an interference level at the receiving

-

station when the request signal receiving means
receives a request signal; interstation communication
speed determining means for determining an interstation
chmunicatioﬁ speed between the receiving station and
15 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 regquest response signal transmitting means
for transmitting a request response signal containihg
20 the interstation communication speed information
determined by the interstation communication speed
determining means, to the transmitting station or the
rélay station as a source of the request signal; the
relay station comprises request signal receiving means
25 for receiving a request signal transmitted from the

transmitting station or another relay station;
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The above nobil e conmunicati on system may be configured as follows: the
.receiving station conprises request signal receiving neans for receiving a
request—10—signal—t+ransritted fromthe transmitting station or Fphe-nebaypg

station; interference | evel measuring nmeans for neasuring an interference
| evel at the receiving station when the request signal receiving neans
receives a request signal: and request response signal 15 transmtting
means for trapsm_tting a request response signal containing the

i nterferenckFEYEPTRBASUr bAVEY tTRASWE NS emeros | €oel measurimg n@ans, to
the transmitting_.station or the relay station as a source of the request~
si gnal : thel?t?g§e§?ﬁFPo&Qﬁﬁﬁw$§e§h20hQ§$ﬂ¥§l@Ngaaatienewhbngﬂﬁﬁﬂw f or
recei ving a_request slgnab transmitted fromthe transmtting station or
anot her rel ay38tati ofit e At er FEFEAYE ey Bteamsas eiced iesans f arequeaturi ng an

interfer encgil egg[ at - the host relay station when the request signal
recei ving neanss 26 rateriRsa bR quedImEn il ior eqresd sidgt@irmtindngi t ti ng

nmeans for t smtting request signals request 42 response signal
rece;ssvi ng nz'é%%%sf °f ec%‘?ﬁﬁbl%%‘i]ueaﬁ ANESFGTS igrgnglommuansaitibed f rom

t he recei vig;g@é@t'fonor ﬁ?setcond other relay station, in responseto
t her equest &1 gnal "t PAnEAft fE@ P Y 1% et 9y el sthenehheri mglagans: and

request re £es] ltransm tting ans for transmtting a request
r esponsesi gnal co(s)l{n?agslanal ngC thesi B nggr ERgBePEVELIRBAsUPREeByphethe

interference,dsuel urk i ns, and theinterference | evel included in
t he request respoﬁ%e si%%gngﬁéﬁ%ﬁﬁf ythghFed&ﬁﬁrference level

responsesi G 186810/ i g an he .transmitting stationor theother relay
station as a sour ced/of tﬂ% r%&&é‘gft& gsrllz%n%tr}herglﬁréﬂ‘g‘rﬁtt’ﬂgnd“%ﬁ%iiBﬁrcorrpri ses
t h& 0comunitGRidsanRatihdef er gk having:_ requestsignal 15transmtting
means for transnittfhépa re%ﬁes?gigﬁgﬁ%ﬁéqd%% %%ﬁﬂ)?ﬁﬁ? Yn2t9Ratei vi ng

means for reeliviitg MHRHLSEoF ESPONSE: S € ;
requestsignal transmtted by the requestdlgéljlglh%f{!&eé‘p response signal

transm tti ngeeansicitey StabmONtEeMPEESHL] 0 SRERT det erm ni ng neans
for20determ ning an interstation connunicé?ion spéghbgfwegné%%ﬁ”ﬁair of

stations conhektuwhuyzsuznﬁ&mjcahiQ@Eﬁbhseb%%eQH¥1fég?%ﬁ?‘¥{¢§§fce | evel
i ncl udedi n therequest response signal; comuni cati onspeeddet erti nii ng nmeans

for det er nkneRngma ttedmby cahieonreapaat?500gaa LORFRisaalkikQRP3idL {4 0m t he
transmttingstationto the receiving station on the basiso? t he 43

i ntérstati8Rdconraneett i vasppeed delenal nedrbyshiteting ersdatd ooy
conmruni cati on speed determ ning neans; and comuni cation path sel ecting

means for SERBEMiA§iagceMaguestoresgtdnsen hendnstenehis@REURIMALI ON

speeds , _
interstation communication speed information determined

by the interstation communication speed ;determining
means and the interstation communication speed
20 information included 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
Lransmitting station comprises the communication path
25 determining means having request signal transmitting

means for transmitting a request signal; request
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[ [ [ ' | cation speed
5 on respective communication paths determ ned by the communica
deternin?ng means. The above communi cation path determ ning nethod nay be
red—to—further—conprise a request signal transnmitting stepg¥bgighhag

A
conrtgurea—+o

1 tti ' ' ' he recel ving
the transmtting station 10 transmts a request signal to t cel
station or i i the relay station; a second request signal transmtting step
wherein when the relay station receives a request i signal, the relay
station transmts a request signal to the receiving station or another

rel ay stati saspansg $5ghaﬂemﬁ€@éwdﬂg|ﬁ@ﬂnéﬂﬁﬂﬁﬂﬂéﬁbﬁﬂfﬁ@\Mﬁyéﬁdég e
receiving station or the relay station receiving the request signa

transnittedrpapoheer eyimstl skgnathd r aequetti NG AP OkahBmt PRegeERNd
request signal.. transnmitting step neasures an interference |evel "at the
recei ving sthei ore@oeot tsHgnad agrahami 08 ingndnéars £6URHIMASRAISS S| gnal
transmtting step wherein the receiving station or the relay station
transnits aSPegdedeteempoise megnal foontaiteirmdnting ianterimingree ilbavel
neasured in the interference | evel neasuring step to the transmtting 25
stat?on or ¥heedePRy et iqnTuamn i atdiorcepath t ficomeghestt rainghak i 1agd
configured as fol lows: the communication 44  path determning step
conpri ses aft3h@Rst &0 oFiomuetedving spcadideter based séep wherein the

10 . . e . . .
5 interstation communication speed information included

in the request response signal received by the request
response signal receiving means; and communication path
10 sélecting 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 reqﬁeét 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 sfep or in the second request signal transmitting step

measures an interference level at the receiving station
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15 20 25 transmtting station determ nes an interstation conmunication
speed between each pair of stations constituting a conmunication path,
—based-on-the—interference—level included in the request responsgp§igfdh-ng

transmtted via at | east one relay station or directly to the transmtting
station in the request response signal transmtting steps a conmuni cation
speed determ ning step wherein the transmtting station determ nes a
comuni cati on speed on each commruni cation path between the transmtting
station and°FhethRcdigdiay statiion; basedimbetéieathder stonrueil cee@EMi cati on
speed between each gai r of stations determned in the interstation -
communi cat | PREEPeLATHEMEPANEI Bt BPeraia &heommrmiicdhigon tpatibnsrect i ng
step whereipn the transmtting station selects a conmunication path on the
basi s of comuni céf"ﬁé‘b( sp 1o r esprervEnesmmuAncat iianepatat idat er ni ned
in the conmmuni catjon speed determ ning step. Wien the request response
signal conta AR PRt eSPE&CENc LT ewRen at thach sttatticon ceondti thki ng a
conn?nication ﬁath is transmtted to the transmtting station in this way,
the transm AT HY St S FInSitatiBre ato e errilay tHatiimmerst ati sburce

conmmuni catioop lgeed bet ween _.each pair of stations constituting a 45
conmmuni cat i on % T hoRIPRETHELODGE /t M@ Sast 91 ckkacéntpeferente caehslat i on

andt o deter g co i cati on speedbetween thetransmtting stationand
the recei vin{ngggs%a%éno lmrI?H@ BAEEL IGE SPREs IRtk Ml inerstepi oand

comuni cat i écﬁf‘eesdl Ts T ansmitting station | s ableto determ ne

t hecommuni cag'?:l oh pa hr,%%gcgergis%ns%%%ﬂnﬁﬁﬁ?ﬁﬁﬂ%hngpéEﬁEo‘ﬁh?h%in the
respecti veGQEEAR} Gt | .hs deterpined in this way. 10 The above nobil e
conmuni cat i on sysliq‘ggtm (r%rlg)%q%g%coﬁ i guir ed %esf?%l ISFRE I he traPgpissat 2 on

COMIY i Ses kRSt sirgr},%l receivi me for .receiving, a request signal
transnitted fromthe t rgr?ss% tts:ﬁﬁgg%t aglgglﬁagplgﬁot BP rEpLSretation:

i nterferenegmalcaBasur | ' ; .measuring an interference |evel
at the host relay station eénét Egg?éa{ﬂlg{s:tmgi g%‘glte BB nd-”msa‘h‘%e receives

a request sh@RdlsitANGr GERLN Bk tr jtting. neans for.. transmitting.
a request signal containing the ?E?Jérrlfes?)e%%c@e %éggfmh%h%%ré&eﬁy te 20

i nterferenchel evehnsRASULHHY SRANS ANy WRRLE e . signal is one
transmtted from anot her rgl ay stati on,r al §(E) C%)any ni(‘l’lﬁ%scé'ﬁni nt8r f&r ence

I evel incladedcen tdfe reglestegugsel @ sihRalfCeiWgNY C%tn%tiigqlr}e%orrparg ses the

communi cati on path determ ni ng nmeans havi ng:

15 follows: the intérstation 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

[EV)
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i i Vi i Vi st signal
25 request signal receiving nmeans for receiving a reque o
transﬂitted fromthe transmtting station or. the 46 relay station
Faterference level neasuring neans for measuring an interferencedpeyel; At o,

i Vi [ [ i Vi means recelrves a
the receiving station when the request signal receiving m
request signal; interstation conmmunication 5 speed determ ning neans for
determ ning an interstation comunication speed between each pair of I
stations constituting a comunication path, based on the interference |eve

h , L ) h
neasured by Stetianerff@sedcen| enel IrpastE 10 TR ANSmRN cELS ggge&eques _
signal is gne 10 transmtted fromthe relay station, also based on the

interferenc@ﬂhﬂﬂﬂniem¢hdpdikndﬂust§xumﬁ§_ShgﬁmdoﬁHHHEEH€¥HdOﬂaéﬁeed
determ ning neans for determ ning a conmuni cation speed on each

conmuni cat | SetpEen béhseenrbhentitais t kicag ishat kAR apdet hecseceiying
station on 15t?ﬁ2 basis of the interstation conmunication speed d%?ernlned

by the int es&E&tiicor cdﬂnﬂni@atbommapeedtdeher@b&mngéE%EE%iﬁH“istep h
conmyni cation path sel ecting means for selecting a. communication path,
based on coithg#idat i 6n SpemUBicatiespepbihe tonMmueicatéan patds 26
determ ned by the comunication speed deternlnlng_neans. The above _
communi cat i 6RTPANH Caddennisnarssreehodespy chéveoringung e atta ohurgals conpri se
i itti t wherein the transmtting station 25
a request signal transnitting step wherei U | tation: a
transnits a9 E&E@épe§i@ﬁaﬁhﬁocpmmwmaﬂabwcmgsgeau ofe terrning nigelsaypst at i
st signal transmtting 47
second reque gn the mobile communication system (communication
path determining “method) according to the present
10 invention, the relay station measures the interference
level at the relay station itself when receiving the
request signal having been transmitted from the
transmitting station or another relay station, and
determines the interstation communication speed 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 t:ansmitting 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 rélay station put the interstation
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step wherein when the relay station receives a request signal, the rel ay
station transmts a request signal to the receiving station or another

T Ay otrtoatd

receiving 5 station or the relay station receiving the request signal
transmtted 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 nt er f er enceonmyeicatasnr espéen t Ha fiormatfierenabolievethdre asleirid nsliep i s put
into a request signal and the request signal is transmtted via at |east ~
one rel ay simté¢vstatidnrectdymimiddiei seceispierg St ahten; 4 he re@iaRi cation
path determ ning step conprises an 15 interstation communi cation speed

det er ni ni ngrerpnewereignahe ardei tragsstiati ehedetregiieBeS BspBheestation
communi cation speed between each pair of stations constituting a

communi cat | ®¥9at htobaded bremsminténgeseatdonevelTHine! pgledi €8 @neequest
signal; a 20 conmuni cation speed determ ning step wherein the receiving

st at? on det'efaRFmRit Gindnmusitedtioon speed ode¢acmicenmuniiat i ogopath bet ween
the transmtting station and the receiving station on the basis of the

i nt er st at i SFIPESHRG R 0RPSpde@nd ety ersununi ¢dtel A5 patler seawken

conmmuni catiQn speed determ ning step; and a conmuni cati on path sel ecting
step wherei'm'® heraBsmitEgrgi witaf istatdnd $beedtesed viavgmsti &zt dronopat h,
based on ¢ nication speeds on respective conmuni cation paths determn ned
in the con%ﬂ{ﬁmcaﬁqso‘rﬁ spfégd et er i BeRgtatbpn Scotewnibetiober §peedce | evel

at each stg%%on form ng a conmunication path is put into a request signal
to be tran qﬂ%ﬁ?t()ﬁ%%? r e®&iMFi ng Ot at B6AL1PRE recensthgutiagi onzis abl e

to termne the . nterstati.qn comuni cati on speed between each pair of
stétions %ommunlcatlon paék between the traégmitting station g%d

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
ahother 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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10 formng the comunication path on the basis of the interference |evel at
each station and to determ ne the conmuni cati on speed between the
transm-tting-station and the receiving station on the basis of fbg3-9107-00

determ ned interstati on comuni cati on speed. The 15 receiving statiron 1S
able to determ ne the comuni cation path, based on the comunicati on speeds
on the respective communi cation paths determned in this way. The above
nobi | e conmuni cati on system (the 20 comruni cati on path determ ni ng met hod)
may be configueéd meashaedt Hey corheiniiostd mie patde f riaspdihe roaamsAinigt i ng
station to the receiving station determ ned by the comunication path
det er mi ni ngieeass (endi n neymesdnmengra 1 ont pat smiet £A1§1 Nheenst egbr S al so
25 applied to cases of transmtting packets fromthe receiving station to
the transnit¥amgnsthingn. @9 rdguastses sfgmal ryi 6gnedinbhgi reghicona
communi cati on between the transmtting station and the receiving station,
conmmuni cat | Uit EShpkborarpBUndaatibnosghetihénformunioat dencpat Aedet er m ned
by the above 5 nobile communication system (the conmmuni cation path

det e? mi ni ndPYrettl) IovFeurt afciani eemsfurticartsinirt t ispg egac ket srit atmyhe
receiving station to the transmtting station, which is preferable in that.
it is feasi™EI 028t "RE St oFc@gasrh ddgmedi risngondeconhmiiningti on 10
path fromthe receiving station to the transnmtting station. On this

occasi on, tHE TR Tat | GAMEEBEGakEPNbe SP@sed brtormahipn 0 tadasni ssion
powers of the transmitting station and the receiving station. The above
mobi | e comfiH @ e systeen 15 pERRFtaFERR | onCpEMANdeatinhni ngpaedhod) may
be confi gured so that mh%he there exist a glurality of conmuni cation paths

sati sfyi ng THETWUIYYd | FRE quRGeY ithe EbARLANCAtGMPYIASE detRe i ni ng

me (the c¢ ni cation path determ pnipng step) determnes a path 20 wth a
sng]rblsest hgpo(?rg;({)&lunrﬁc aﬁé%e atttﬁ‘e ??Bﬁﬁm’e%gﬂg r%‘?%ﬂsf oR3YA@ It her p@eRF Vi ng
station, as; i i vath. Increase of ,the hop count can bring about
a del ay at %elga%q??%/gg%%@?o%egﬁ , WHer®StReYE er 8 F5I4UASA  $ygral

transmitted from the transmitting station or the relay

station; .interference level meésuring means  for
measuring‘ an interference level at the receiving
15 station when the request signal recéiving means
receives a request signal; interstation communication
speed determining means for determining an interstation
communication speed between thE'reCeivingistation 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 speéd on each communication
path between the tranémitting station and the receiving
25 station, based on the interstation communication speed

determined by the interstation communication speed
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25 of communication paths satisfying the required line quality, it is

i i i the smal |l est hop
to sel ect the communication 50  path with . .
Egﬁi?ragkgu a—predeterm-ned—delay tine is given .as the requiregddongigy-gg

i i i i delay tinme can be

lity, a hop count permtted for clearing the given me
gg?ikeé as a Ehreshold. The required line quality 5 can be SatISLled by
determ ning a communi cation path wwith a hop count smaller than the

. . . . . th
| d. The above nobil e comuni cation systen1(connqn|cat|pn pa
égigfgfningA%Qﬁﬁﬂﬁﬂ%ﬁ%/Wﬁ?&ﬁwﬁm@urwdese tthat ,retierst tdigfs 10X $tofe . )
plurality of 10 communication paths satisfying the required Iine quality,
t he comuni CRAEA ARG det éﬂﬁ&nstgar?mnﬁ (t MW?;%? O?rgﬁés%es%i o

i ni , St e determnes a path with a sma _ _
gg;[/vg:rsn glt n?r’r’é‘fﬂg‘)&ﬁﬁﬁoﬂri ng 318@i onbasedat toe rekay stathnwarddidy 15 the

[ i a communi cation path. Decrease in the total of
f?mﬁ gglt :)%gﬁ‘g\'ﬁ@at E?agzﬁnsﬁﬁﬁﬁéséﬁfmﬂ@a:s@ Tin dmt erdnenenice tidrs eLle to
rel agi ng of cket. transmssion at the relay station, and, where there are
a pl ér al i tysgiesgﬁﬁ'ﬁnirﬁﬁ??ﬁn i9f hsed@dtsing ng 2Comhentesitl sed ddtrg quality,
itpis prefeggggg to sel ect the ¢omuni cation path with the snall tpta{_oL
transm ssion power s.°"The SBBVENHBRELENCcONARREdR | onoBy st emasearuiva cat i o

i ni igured so that, where there exist a
prural 1y of RUTRER E4C orPFafhs Satvoring i 1w ousiimecston
speed determining means.
The above communication path determining method
10 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
sﬁep wherein when the relay station receives a request
15 signal, the relay'statioﬁ 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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quality, the communication path determ ning neans (the conmunication path
determ ning step) determnes a path with a small transm ssion power at the
; i a—communication path 5 In the case whepe3power-is

T ST atT o, —ao—a—uY+HHH &t . ¢ i
éhggrrgd touthe relay station and the receiving station, it is preferable
to mnimze the transm ssion power at the transmtting station whichis
normal |y conprised of a cell phone or the Iike. 10 The above nobile
communi cation system (comunj cation path detern1p|ng nmet hod) may be
configured €6 t &t DS SESnmRkITRt i oba pad hodetbeniimitry feranse( tiharel _
communi cation path determ ning step) determnes a convunlcat!on_path out of
connunicati%ﬁagBrBQtH§ ﬁ@ﬂrﬂf%ﬁ¢ﬁﬁf@ﬂﬁﬁnlbeehemathE1hga@$§pbtam@ station
and the receiving station. of not nore than a pre@etern1ned'thrgshold.

I ncrease of CPRelBpeEo@ft €ahlpWhag tisouintedstayion communication

speed information determined at the relay station in

5 the second request signal transmitting step is put into

@ request signal transmitted in the second request

signal transmitting step and the requeét signal is

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 trahsmitting 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 réceiving station; and a communication path

selecting step wherein a communication path is selected

based on communication Speeds on respective

20 communication péths 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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at each relay station and it is preferable to 20 prelimnarily define a hop

an upper limt in determning a commnication path. Wen a
count o PE given—as—the required line quality, FBOBodlZbuim

redetermned detay tite—+s—ghver—as—the- :
Bernitted for clearing the given delay time can be defined as a threshold.
The required line quality 25 can be satisfied by determning a

communi cation path with a hop count smaller than the threshold. 52 I n

ot hod) . 1 CT2PRPLFETABI coFBChaRy Pho BUNHILRR oRL% A S RARE b changi zg“gd__
[0t he prosarTeFRVRE| GRS S kP REAS PP FRETEPACROR ChpFoiad EStaomohi |0
CUat T on' thr G0 B dmI AT o Ba Rew SRR S Q1o 8F 001 Oal cheast one
d oty atatien. (el SRR T ot abPUn B0l | SHhoTeRHRBRI CATTEA paih

a relay station, Ll
det eg m ni ng,freags £9%; 46ty Ml Qe Ssured interference level. Then

each relay station puts the interstation communication
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 station 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
recelving station to determine thé,total communication
speed Dbetween 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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comuni cation path with a | argest conmunication speed or a comuni cation
path satisfying a required line 15 quality, based on interference |evels of
i stghats—reeelved-at—a-relay station. constituting a FP03-0107-00

[prﬁbt Ve —St grarSs—rC€C
comuni cation path to the receiving station and at the receiving station. A

programfor the transmtting station according 20 to the present invention
Is a program applied to a nobile comuni cation system and, for transmtting
a packet fromthe transmtting station to a receiving station through a
communi cat i BA® p AR Fc 2L omt soeedi. ar yTbénattHeastcobeingl ay astiadd on or
through a 25 communi cation path without an intermediary of a relay station,
letting a cbFputBitéxecthe a Eofpamationon &ut pathe detdetmirfiingdst ep of
determ ning_a conmuni ¢cation path with a | argest comruni cati on speed or a
connunicati%ﬁWTEﬁhc§5%P§f9Pﬁg &Or £hei ta@nismid tdugl isttyt ibasedhereby
interference |evel s of respective signals 5 received at a relay station
constituting'd &EAmPRicdtirch phahieBt Ween thensmahsmadkeng staticag and t he
receiving station and -at the receiving station. For determ ning a

comuni cat i o paf Hdy HiAtidp ConAeeprdanse byithngihe hdpteonthaeti on, the

1 ransmtting sftation according to the present invention
O trans téomﬁhn{catfon path. g P

The above mobile communication system may be
configured as follows: the receiving station comprises
request signal receiving means for receiving a request

10 signal transmitted from the transmitting station or the
relay station; interference level measuring means for
measuring an interference level at the receiving
station when the réquest signal receiving means
receives a request signal; and request response signal

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 rélay station comprises

20 request signal receiving means for recelving a request
signal transmitted from the transmitting station or
another relay station; interference level measuring
means for measuringlan interference level at the host
relay station when the request signal receiving means

25 Treceives a request signal; request signal transmitting

means for transmitting a request signal; request
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determ nes the comruni cation path with the | argest comuni cati on speed or
the comruni cation path satisfying the predetermned line quality, based on
t+he—interference—levels of the rF‘QpF‘(‘ti ve Sj gnal s received 15 aE'P@jT-%IOﬁ-%’O

station formng the communi cation path and at the receiving station,
whereby it can achieve inplenentation of fast conmunication. The
transmtting station programaccording to the present invention can
substantialize the aforenentioned 20 transmtting station when executed by
t he conput eresponsdestgnabesetbévingmmeiaaat ifor paickiwihh bhecgaegest
communi cation speed or the communi cation path satisfying the required |Iine
quality, basesioms¢heigntér frererscod titevk| Sraf the respécinye stiagishs at the
25 relay station form ng the conmuni cati on path and at the receiving

stati on, whereby s¢cooa adchieever&bay istgaltdrent athonxregpbohast tombei cati on.
The above transmtting station may be configured to conprise the

- comuni cat ixeqpash detgneilni rigamsaistieal/i foy r egest reggeat t sagsailtti ng
means for 5 transmtting a request signal to request conmmunication at a

pr ed®t er m reteremhtbicat | arespeed; aadd reggesstr espmssd gnakghadei vi ng
means for receiving a request response' signal containing comrunication
propriety iwfanymitbhnaboeanpr dpri dinarEmicoingmi zatequesiOrespnasitted in
response to the request signal transmtted by the request signal

transm tti nfFeRhs Coat@iadmyd guhed g anfarsiem Lhueli tméasymgsbsbibl e to
perform the conmuni cation at the predeterm ned conmuni cation speed is

det er ni ned B ed1BhCERELEECEonARTat | BR2PREPAFet JPSadBor ned®dn £hel uded in
t he request, response signal received by the request response signal

recei ving r?éhtr%fg?ﬁ%“‘f? aﬁserﬁeclti AGCUGEon 1 Br airledri tLEAUSS tr e§REBPNERgNal

whi Idre stepwi se decreasi n?{ t he requeﬁ_‘t comruni cation speed, before_a 20
det®t ni nat i B W L beFfGed niR¥bl 0% nhBEUSAE sFIIPRShenSiEnps

determ ned that, it is_possibl t&}{)erform t he .communj cati on at
g‘ée ,

pr edet er ni ned” contithi Tation s § hé& AP NS 53 5t Pon % a%‘{:;g t he
commu o2t Kb et AF, SERELA" 5" BN R BatBut sligmut (he
the transmitting station comprises the communication
path determining means having: reqguest signal
15 transmitting means for transmitting a request signal;
request response signal receiving means for receiving a
requést response signal to the request signal
transmitted by the request signal transmitting means;
interstation communication 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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55 The above transm tting station programmy be _ configured so that
the communi cation path determ ning step conprises a request signal

transmitting-step—ef—t+ransmitting-a request signal to request cBROBHOTEL+EN

5 at a predeterm ned conmuni cation speed; and a request response signal
receiving step of receiving a request response signal containing

communi cation propriety information about propriety of comrunication,
transmtted,in response to the request signal 10 transmtted in the request
si gnal transhte¥fhatieep; cappusdrbitdoned speedhatdetieeminiat ity i $hempossi bl e
to performthe comunication at the predeterm ned comunication speed is ~
det er ni ned PAS2ESBALiAe conMuAication spepd deyermfionimgt meanisnclamdied i n t he
15 request response signal received in the request response signal
recei vi ng st¥FIURHEAt efiesPakhgneelectinansmeansed fgn | scdteqyhdinge decr easi ng
t he request commupi cafi on sEeed, before a determ nation of being
communi cabl TRIBHFGRI LY BBtRhaR Hhenbpsiss odecermundgazd onhapertsi s

possi ble to performthe communication at the predeterm ned comuni cation
speel, the YomhATRERGIOIF | SoTamiEatdiam PREhFecdeveryinedt ih Ghewith the
relay station at the comruni cation speed determ ned as communi cable. 25 In
the transm TUFHFEEAETON SReBF dPRESFBLEABIPREIBAE | nvention (or through

execution of theT§§ : , .
e above communication path determining method

may be configufed to further comprise a request signal
transmitting step wherein 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 Qherein the receiving
station or the relay station receiving the reqﬁest
signal transmitted in the request signal transmitting
step or in the second request signal. transmitting step
measures an interfererice level at the receiving station
20 or the relay station; and a request response signal
transmitting step wherein the receiving staﬁion or the
relay station transmits a request response signal
containing the interference level measured in the
interference level measuring step to the transmitting
25 station or the relay station as a source of the request

signal; and configured as follows: the communication
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transmtting station program, the request signal transmtting neans (the
request signal transmtting step) transmts the request signal to request

t+he—comunicati-on—at—t-he pt edeterm ned commini_cation -speed 5 _an@POB-03$07-00

determ ned whether it is possible to performthe conmmunication at the

pr edet er mi ned conmuni cati on speed, based on the communication propriety
information included in the request response signal transmtted in response
to the request signal. Wien the result of the 10 determination is that it

i s possi bl ePR§hper fetarmhnisgmmusiiert i congritses pr edet etmt ewesk oivani cat i on
speed, the communication is started at the communication speed; when it i5S
i npossi bl e FeMpERfcRRitRe ciPedi cdeitenrmdninige psteelet emtierednconthmi cat i on
speed, 15 the request signal is transmtted while stepw se decreasing the
request conkBANERELEANSpeedtaAfdioor e Aedetrarimiarat | m of treiewstcnimmi cabl e
is made. This enabl es the conmunication at the maxi num communi cati on speed
avai | abl e f GRTPYRAGATLERN ofPIsee & teen0 eacdns maity np st atiaicarad t he
recepving station. The above transmtting station may be configured to

conpPi se t hEPBSIMIHEasi orf pabAMBRREEAT hPRg MEdde: h2@sed r eguesthesi gnal

transnitting gea?s f.or trﬁnsnittjn a_request signal to request

comuni cat i DH-35*§F®R<Fr e %Y%}n‘iﬂé%-%ﬁmﬁinca?hﬁn EQ@ERIS T arfte SRENESst
response signal _receiving nmeaps for receiving a request 57 | response

si gnal contgf‘ﬁf‘ﬁ %&ﬁﬂﬁﬁ‘%cta?? nVbP ot etS2AFhf GPRatIVRBbEERtpPBpETet y of
conmmuni cati gn nsmitt in_response,to the request signal transmtted by
the requespgéfaé{é?yt rta%s%]g‘tet i BﬁaﬂgﬁﬁgFl@?arﬁF%ﬂﬂ gdPedtd® mPsaRten t hat
communy cat i SCBBBER T S2HBPYy m A DASEAEn SHEPEomAuNCEITTE RO et y

i nfognmation_J u Ln:the _request.respon si_gnal recei ved by the request
10 ?gsponsesgggﬁa ggggﬁ%bpﬁa %ggﬁsthﬁg Pe%ﬁ?s? §P§H&E'%?%l%§ Hoft ed while
stepw se i i he r ; nication speed, before.a determnation
of being g%%‘?ﬁ%ﬁ"ﬁ?gﬁﬁlg i%%n@é;&gﬁﬁsp%éaf TheRFl FETOEPARTIER that it
I's inpossi _bé&tltl%@@%éé’ﬁ%Eget}§n9ﬂm9h§ats't9@i@k thg predeterlned

communi cati on speed, the comrunication is started wth thé receivi‘ng

station or gtahiéfip bebaM Shaliah AlcérSBXE IAN CORRUALESLIBA Speed out of.

comuni sati on speeds determ ned as communi cabl e .
between each pair of stations determined in the

15 interstation communication'speéd determinihg sfep; and
a communication path selecting step wherein the
transmitting station selects a communication path'on
the basis of communication Speeds on respectiVe
communication paths determined in the communication

20 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

25 to determine the interstation communication sﬁeed

between each pair of stations constituting a
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20 The above transmitting station programmay be configured so that the

communi cation path determ ning step conprises a request signal transmtting
step of transmtting—a—request—signal . to request conmuni cati on BPOB-0107-00

pr edet er mi ned conmuni cati on speed; and a request 25 response signal
receiving step of receiving a request response signal containing
conmuni cation propriety 58 informati on on propriety of comuni cati on,
transmitted in response to the request signal transmtted in the request
signal transtiteih aE%%: Batd cBRf i e e g haf vihtem tilndte rifte Hesiceossi bl e
to performihe communi cati on at the predeterni ned comunication speed is
det er ni ned based orft he S&fhuniSER/G I pr &nd et ytd nf creteirindmel ncktded in t he
request response signal received in the request response signal receiving
step, the request*SFghdt iSPashnBARtrees wihee ttanmmidd 11y | screashng t he
ion_speed, before a determ nation of being uncomuni cabl e

request co iC
i s made; ang o) ?%%t FRET T et ifRhedoBhatthiet ibasimossf bl ehto perform

t he Lomuni [ QN t he_predet erm ned commni cati on speed, the
communi cat ioge?lctélrg&s adrte]d’%’f%ti%l?'he FREBHDLREtsPAL | 6Ac6ASW th The rel ay

station at g Jypxisnyn comminicati on speed out of communication speeds
det ermi ned as COMTUNI blgFa%ﬁoPhe fgansﬁ?%?ind“étaﬁﬁ@ﬁrﬁéﬁﬁrdih@eto t he
present i Nyl . Jhr execution of the 20 transmitting station
progran), the Fg%ﬁigbéfgggggtr?ﬁ?ﬁqt?mgtﬁﬁaﬁ$Wﬂ9ﬂ%Q%§w%§tSB?@@%I
transmtti S ‘ i t uest, signal at the predeterm ned
communi cat :agln Eggéd%égg%&v&z? hrel:reo | %ﬂ?lsc%tols%’?blpé‘t?ﬁ ngFgFﬁgf’ﬁé in
comuni cat ikBA salyahhe predeterni ned 25 conmuni cation speed is deternined
based on the information on propriety of comrunication included in 59 t he

reglest responseTiegnabotéangdbiied Lo hE3PRLSELL 0 system may be
configured as follows: the relay station comprises

request signal receiving means for receiving a request

signal transmitted from the trahsmittinq station or

another relay station; interference level measuring

15 means for meesuring an interference level at the host
relay station_when the request signal receiving meahs
receives a request signal; and reguest siénal
transmitting means for. transmitting a request signal
containing the interference level measured by the

20 interference level measuring means and, where: the
request signal is one transmitted from anoﬁher relay
station, also containing an interference level incl;ded

in the reguest signal; the reéeiving station comprises

the communication path deteimining means having:

25 request signal receiving means for receiving a request

signal transmitted from the transmitting station or. the
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the request signal. When the result of the determination is that it is
possible to performthe comrunication at the predeterm ned conmuni cati on
speed—5-therequest signal is transmitted wile stepwi se increaBPag-0be7-Q0

request communi cati on speed, before a determ nation of being uncomuni cabl e
is made; with a determ nation of being uncomuni cable, the communication is
started at a nmaxi num communi cation 10 speed out of comruni cation speeds

det erm ned as_conmmuni cabl e. This enabl es the comuni cation at the maxi num
comuni cat i 8Al3Peed ahiain ;abl ot ¢ 5F e cenmanileatslomeéres wekmg t heahsarRm tting _
station and the receiving station. It is also feasible to establish the 15
communi cat i BAAAKRILAG fianst igymufdremte cbevwebi cati onhspeemscadhiichy can
decrease the period of time before the establishnent of connection. The
above transffFeEifAg stsion ®WR§ b&eaosisitguregnal conpeceseinbe oemmsni cation
path determ ning nmeans 20 having: request signal transmtting neans for
transmtti nfSactE€ffest ERGRAFE r ; r eBpenskatignalcomgewiidatg omeans f or
receiving a request response signal to the request signal transmtted by

t he Yequest SEfgAafctPERSALRE| REapsader deterdiatngn adomisiredritdonspeed 25
determ ning _neans, for determ ning an interstation conmunication speed

bet ween t heCPPERRAFEELIRG sBBEFENn BETWEERd ERENr ePAl¥i ngLst stiagd oms t he
relay station as,a _,source of the request response signal, based on an

i nt er f er enceTeveFUEENPhe 3 ecCePRRMY SR 54PBN BAtEne RASBA sta®i ofhgs a
source of 'the request response 5 signal, ingluded in_the request response
signal; co E?Eg?F8R°§p38%eeu%ﬁ%ﬁﬁgﬁg hﬂa%i?cﬁnﬁ%¥%?ﬁ?%Fﬁ913V91
connunicatngn speed on a_conmuni cat i gﬂ%h fromthe transmiting station

to the recel ving stat "6 Sha¥ey ol %% i mter SEALFBh & i ca¥i SRespeed
det i ned . I t at I i d .det 1 ni
etgg m ne ﬁ%ﬁﬁ£ﬁ&é@e NEehat A ON sooyuntcat ion gﬁ%%tq€§§§p%ﬁ:£ﬂgneans

and, where the request response signal rs-one fr rel ay

tation, al g td i cat,i i.nf Qrmation bet
station, aleo-aRerosde! Nret 2l A0 SOULEAAN SBERELNT gLt on bet ween

each pair of stations constituting a communication 8*is relay

station to ddmieeshvisy iﬁ%é‘é&%eté?ﬁhﬂgﬁgrﬁ\gafxgeféfgligﬁérﬁm?ﬁﬁ’ﬂ sg signal.

and comuni cation .path selecting neans f electin conmruni cati on path -

on the basisorfu0RaRbEakheRds BREEH A é&%ﬂﬁ%éé@wmcﬁ%%e at hs

determi ned by the communication 20 speed determ ning e above
transm tti nghst aEbABMRELYRGIMIBRL 5 CORAT GHECT 3R ik3ly tdes CosRTUBhcation

path determ'ning step conprises a request signal transmtting step of
trarsmttinthe reswbst 6f gnethe iR €EUE8htEBEP0BSAMuUNnication 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 compriée a request sighél
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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25 signal receiving step of receiving a request response signal to the
request signal transmtted in the request 61 signal transmtting step; an
interstation communication speed deternmining step of deternini ngPAR-0107-00

interstation communi cati on speed between the transmtting station and the
receiving station or the relay station as a S source of the request
response signal, based on an interference |evel at the receiving station or
the relay station as a source of the_request response signal, included in
t he request SteppohsaEedingnyien stkonnahirastahispedgcgdvesnianitRAWp of
determ ning a 10 _communi cation speed on a comuni cation path fromthe
transm tti n§igpati otheo reRayr sdaitiiony traasmgn s Pagefiunst Ml dnalertst at i on
comuni cation speed determned in the interstation communication speed
det er ni ni ngtBeeFesRd viRgerstatHon REied8RoFR8poASLaY| ghAl liogiomard rahsnitt ed
15 fromthe relay station, also based on interstation conmunication speed

i nf or mat i onlBEEREERSBEEN 1R FRastatingn & tepn stharfdimdhe camaivide i on path
fromthe relay station tqQ the receiving station, included in the request
resg]énse si ghaFioBna®a ddHuficddy oﬁtﬁgtlﬁnmr@‘é?éﬁpﬁg Shep Buestecting a
conmuni cati on aﬁh on t he basjs, of onnunication,sHe ds on respective
connunicatiﬁﬁgga h< TS R e CoTHRT tafit8Radpded® @ Idind ng step

In the transg%tting.st tion according to the 25 present .inventiagn (or

t hrough exettfPofTof ™ HE & rSFSHe ¢ FRGUSEht FOAPBrodrAMS Mt d "onSHSH ati on 62

i ti d det 1 ni t int tati . icati d
commun cat | NG*SRERS A8t SPRERESTENES AEtPd AL GRS GRRSTICAE G A8 bet veon
the transmiting stat]op aqd &g regelvind-ALathan o 0%10us: the

10 interference level measured in the interference level

-

measuring step is put into a request signal and the
request signal 1s transmitted via at least one relay
station or directly to the receiving station; the
communication path determining step comprises an
15 interstation communication speed detérmining 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 épeed determining step wherein the
receiving station determines a communication speed.bn
each communication path between the transmitting
station and the receiving station on the basis of the
interstation communication speed determined in thé
25 interstation communication speed determining step;_and

a communication path selecting step wherein ‘the
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5 relay station as a source of the request response signal, based on the

interference |evel included in the request response signal transmtted from
the—receivi ng—st-at ion-—or-the rel ay-st ation. The r equest. r F\annQBPQBTleﬂao'? =00

receiving neans (the request response signal 10 receiving step) receives
the interstation conmunication speed information about the interstation
communi cati on speed between each pair of stations constituting the

comuni cation path between the transmtting station and the receiving
station. Th¥SCpévings STt iqmansalecrAg a1 5c@maER bea tsolePathi ndasrd t ot al
comuni cati on speed between the transmtting station and the receiving.
station on PRe BRERYNaFathen nfRPSHESt i Oh CONTRAR EhYE orFf YPEH Iitth@en each
pair of stations constituting the comuni cati on path between .t he
transnitting2EPat AReaRdned e thec SOPMYE isaddicoh SRar (AR RN t he
comuni cation path with the | argest communi cati on speed or the
connunlcatlﬁﬁeBath satisfying the required I|ne quality on the basis of the
co ni cati on speed. The, above transnlttlng tion may he configured 25 to

conpPi se the conn“%?%atFBﬁ palhedECERRFRI ndSheans aviSfED r stfddorsi gna
transmitting means for transnlttlng a, request .signal ; request
response Si gﬂﬁtﬂ ngre?:eﬁﬂ“ﬁ‘{j”ﬁé%fﬁ:s"‘t’br PR&Lei 47 ng"ht r dGGEst 2 r FSFNRSE si gnal
to the request_signal snttt equest ,si,gnal_transmitting means;
comuni cat i ¢h? §6£ 5°deter é%%%aﬁ F%? 58F8ﬁﬁ?%ﬁn§t§t&8WWuﬁﬁE%t|on
speed from ting_stati cei Vi statlon ased on
|nterstatlo%ggg%ngﬂgcg%ﬁgﬁggpéeda%ﬂForﬁhtFgﬁgbéfheqﬁl tﬁﬁﬁﬁgﬁﬁp “stations

constltutlnggﬁ?g gg¥8£8§tlgge§%th E@ggkhee%r%ns éfﬂf“%§t§&1 Iy N t he

receiving s ncl u i nthe request response signa recelved by

thelbequestfgeﬁgﬁgs %gQﬁﬁm{§H¥%a€fB%,rE§Eﬁ apd nisGati op 9§%ﬁ

sel ecting neans ecting a conmuni cation path on the basi s

comuni catlgﬂtéeeegénee fL@%Q@Cta'tV%a%ﬂ”WB't(i%Tn' A PUN AL A MGG DY the 15

conmuni cati on spee det er m ni ng neans. The above transmtti ng station
program meycSfmGRDELBYERT %eé@atbét%eqpmg' Cet4Q8mPat fngetRraring step

conprises a' request signal transmtting step of transmtting a request
signal ;. a &ggueshel eSONSHring 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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20 signal receiving step of receiving a request response signal to the
request signal transmtted in the request signal transmtting step; a
s¥aaaaBla oh—speed—d 0 epn of ng _a_communi caFP8a-8pee
fromthe transmtting station to the receiving station, 25 based on
interstation communi cati on speed information between each pair of stations
constituting a 64 comuni cation path.fromthe transmtting station to the
receiving station, included in the request response signal received in the
request response $Pgnalcas&ei vin§ st EPrriRfada comtuni datdbrepaidnakl ecting
step 5 of selecting a comunication path on the basis. of communication
speeds on r ESPRERLFE tdermRbfitetertpat hsagsmétiinad sitatiee eodniheat i on
speed determ ning step. In the transmtting station according to the
present invERERSNINGr $HrbLeh, eXx@FMUNGFadiiqheiso aksmsarrring sxuli on
program, the request response receiving nmeans (the request response signal
recei vi ng stBpPUFEC&NFeSIMBIHRAISN rR3PANGE terghardc Bt &ihe mPavr
integstation copmuni cation speed information about the interstation
co nicati@ﬁb%gggdcﬁﬁﬂﬁééﬁa AER paYFten of tBeatFomaunbeatiemt iRRfh he
communi cat i ntgath bet ween transm tting station and the receiving

station. ThP§-pePAt89%t Héepggﬁén‘i‘flh oSt 8EFERLPE det ertfidismideing al
SRt ion on PRGTBES! S25h e HOSrH BT e EohoBin s | A 5t vioan
Cransm t1i gt e aPhon Biat e HAdikATl €TI0 BheBnat dactesiie the
commini cat | SHiBSthbEebl Ge AREEEh TR AR St ke hasi s of

thel§0nnuniﬁé%ﬁthﬁﬂﬁthe65receiving station to the transmitting

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 be
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) determiﬁes a path
20 with a smallest hop count between the transmitting
station and the redeiving station, as a communication
path.
Increase of the hop count can bring about a delay
at each relay station and, where there are a pluraiity
25 of communication paths satisfying the required line

quality, it 1is preferable to select the communication
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The 'above transmtting station nmay be configured _ to conprise the
communi cation path determ ning neans: havi ng request signal transmtting
means for transmitting a request signal; request response signalfP®3-0107~00

receiving nmeans for receiving a request response signal to the request
signal transmtted by the request signal transmtting neans; interstation
communi cati on speed determ ning neans for determning an interstation
conmmruni cati on speed between each pair of stations 10 constituting a

comuni cat i ®3tFati thddal srebiesht PPeFeHBE | fotn a2 predeteaminedi ncl uded
in the request response signal; communication speed determ ning neans for
det er ni ni ng 8 1eYmhiMedtS Gt eSS obNe hEe GohHehi LR oRupbity f ranieme
transm’ttin% station 15 to the receiving station on the basis of the

i nterstati off® TR speEd dederifhebhpy IiHeni fedest dtdimsn can

communi cati gn speed determ ning neans, and communi cation path -sel ecting.
means for séfe ‘?ﬁd‘ c®FmEni ST KAt h SRSt FeWdsrd Jfincongiwmt E&Y i on
speeds 20 on respective comunj catjon paths determ ned by the comunication
speed det er fiPAi ?lkgerrééﬁé.s'f?ﬁéi abBv eI ARG ny SOAMUS CaitdgrarR ey be
configured sqQ_ that the co ni cation path determ ning step conprises a
request si gHalr™t FaRSR O sst“?alcﬁr' 3% drisi 1Ri§7 A G equest signal ; a

request response signal receiving step of receiving a request response 66
The above transm hgng s gtolvc?n (t?b?ﬁ%ﬁﬁti ng® STHT5R PrBYr am) S ¥ e

cont gured satlighsclhecs, | neese St (Veelcamunicat grpathe

sati sfying erequired Tine“quality,

nmeans (the ggmg&g@g oy p@kgt(,jet‘g{éa%'gi Qge?teepgxids[ec'{ e mng%e‘%Fﬁ& ath with a

smal | total ansn ssi on powers the fransmitting Yantt at the

rel ay stati EBmanE%QQi%?,e conpni C%Qt?.%f&é% agy & cgggﬂri\irggti on bath. 10

Decrease in the total t ransm ssi on poviers can Suppress I ncrease in

| nterferencguanisg, dud Q-dithayl £0c Pln PRSKR! dekIRTLIRLOhAn Nl By
: : plurality of comunication paths satisfying
the requiredominifi@d@kiohy pdth | St ShER BN €st@pfeli@Ebrmines a path
with a small total of transmission powers at the
transmitting station and at the reléy station forming
15 the communicatioﬁ path, as a communication path.
Decrease in the.total of transmission poWérs 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 quélity, 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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15 the communi cation path with the small total of transm ssion powers. The
above transmtting station (transmtting station program may be configured
—so—+that—where—there-exist a plurality of comunication paths s&P0SHPiLeG-00

the 20 required line quality, the comunication path determ ning neans (the
comuni cation path determ ning step) determnes 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 relay 25 station and to the

recei ving st@dldtyiitthe ppemunipréion matihmdas tmirtimgnsmeass ontpewer at _
the transmtting 69 station which is normally conprised of a cell phone
or the |ike COMRBIESRtE QT apati t €phgraiatnen stepansiatarmigest & i patipr ogr am
may be configured so that the 5 communi cation path determ ning nmeans (the
comuni cat i 8 that A dEtekhi FnASRHSPL et BPHEResta dANUBT2RsRDIt PRy h out of
conmmuni cati on pat hs having a hop count between the transmtting station and
the receivi FFati@foRoR FRAHEHE 3 HGAN P3fredet er ni ned threshol d. 10

I ncrease of the hop count can bring about a delay at each relay-station and
it i$ thus pref er&g‘l é"%teo LR | WRREP | PYWEES Lhe SaPRE ot tdie arelaper |init
in determning.a comupication path. Wien a predeterm ned delay tinme is

gi ven as th?ﬁ%&hﬂqwﬁP i?ﬁ@qﬁﬁFg%V}na RGBT18Neodit {FermitiBREIS ® earing

t he given deLag t.i_me ggn be defined,as a threshold, The required |Iine
qual ity can"p& 843t rBd ny* aREBt AF hPRg BPY i cEPPort HERIEEIA hop

count small t he threshol d. t he above transmtting station
(transmitti %r&a%g%rs;g[ é”tq‘llocr%1 plfsog?%ﬁ??i?i’ FgmBFéFEPaB?eat &&ldr 3’11% or
connunicatigﬂes§§%g, by changing a nodul ati on system or a spreadi ng system
A receiving stafion according to the present invention is a receiving

PLILbon 2P 100, {Bng TODLE LS, CORMINGAt | ORISR AN O AU °,
(communication path deétermining method) may be
configured so that the communication path determining
means (the communication path determining stép)
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 1is 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 reguired line quality

25 can be satisfied by determining a communication path

with a hop count smaller than the threshold.
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path with an internediary of at |east one relay station or through a
communi cation path without an internediary of a relay station, the
receiving station conprising communication path determ ning neangghenigz-gg

determining a 5 communi cation path with a | argest communication speed or a
comuni cation path satisfying a required line quality, based on.
interference | evels of respective signals received at a relay station
constituting a comruni cati on path between the transmtting station and 10

the receiving staflinon, thed atbbhe remeb¥lsy Stahh@AichtPHAIN a8y §Qsnmt he
receiving station according to the present invention' is a program applied
-to a nobi | e (communmiicattiiam syplaeh andetkemingei Vi patAoBacket jfrom a
transmtting station through a comruni cation path with 15 an” i nt er nedi ary

of at |east poréerelde statvany othé heomglind ca@TdMNisgAldObyPatia g ihut an
internediary of a relay station, letting a conputer execute a conmuni cation

pat h det er nenmeglusedd cof syettemrion By sp reerdny cAtdtam path with a | argest
comuni cati on speed 20 or a conmmunication path satisfying a required |ine
qual Pty, based ondi riizsrismigiicind evthtioh respecting Sbgraks goseimed at a
relay station constituting a communication path between the transmtting
station andiPRENLEEE isng Stramisov:t tamy st atieon egpp ey =4 &t insbi RS For
determ ning a comunication path by nultihop connection or by single hop
connect i on, CPRBUREEELIORg PYStedt atinsh asudidiuned o ttche tprasawitt ianvent i on
determ nes the communi cation path with the |argest communication speed or
the comuni BAFKER F& h2 sAEFSAYARG tSte triejui Fedoughe aquedninuy i desiaxh on t he
interference_|evels of the 5 respective signals received at the relay
station forRPhg FAERCERmMIRtEAMESH a5xt RTakd deaste arne glediany sstadtiiam,
wheigby it can gchi eye i npl enent ation of fast, -
Oor 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 “lan
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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communi cation. The receiving station program according to the 10 present
i nvention can substantialize the aforenentioned transmtting station when
executed by the conputer, and determ nes the communi cation path ReoER0lg-00

| ar gest conmuni cation speed or the comuni cation path satisfying the
required line :quality, based on the 15 interference | evels of the
respective signals received at the relay station formng the .comrunication
path and at the receiving station, whereby it can achieve inplenentation of
f ast comunipedth odetZhmiaboge seEmi vifngdstatmbningy dbecomnbihgusaetloho 20
conpri se the communi cati on path determ ni ng nmeans havi ng: request signal
recei vi ng mg@td f owitbceiai nd axgesuestomimgndkatiansnidépesd f r @n t he
transmtting station or the relay station; interference |evel measuring
means for mE@SINEaidmipatler sateésEpinl at @Suihed ecmei ggasiayj on when
t he request signal receiving nmeans receives a request signal; interstation
72  communit@@ticdon ospedd t@sterningieng levads f of deeepathing sbghalerstation
communi cati on speed between the receiving station and the transmtting
statidon or tRESiales) stafti ondas zedslr ce sdfattifem r equarstt Swmialg based 5 on
the interference | evel measured by the interference |evel nmeasuring neans;
comuni cat i GRTEWEEFaFday HatimPateman fidre deransmiitnbng sonplen candon speed
between the transmtting station and the receiving station, based on the
i nt er st at i of"CoORPFRIVANI%D $tHFdOR Farbrafi P bye dol wing stiarisirat i on
comuni cati on speed determ ning neans and, where the reqfest si.gnal is one
recei ved from t he P&l AP T&IRIGRY A sEOBRYBACALPAL Pashatormebrher cat i on
speed i nformati on hetween .each pair of stations constituting a .
communi cat i 67 P& FPom e t Pinsmit RS 15 BIRt i otPIREEHP el aythe ati on,
inchyded in [ est_signal; and copmmuni.cation path sel ecting neans for
selggting atégﬁﬁﬁﬁggéPﬂoﬁt%%ﬁﬁP BASEF B St e 415 e S ebis® it s pect i ve
conmmuni cat i et in ... _.the co icatjpon eed det erm ni ng
nmeans. 20 Tﬁgtg%ggéegecgﬁg}ngggﬁé?%Sﬁké ggrgggﬁaywbtgcoﬁﬁ?gS%%ﬁF?ﬁ?1:hat t he
conmuni cat i .erm ni tep nprJ;,ses a uest_.si gnal receiving
eBmPaht cd@LSHhM NisRG 5t ep GO ﬂhte[ od c%cgn%nql %Ceaiilf%nsmff% g

step of receiving a request signal transm rom
station or the;jkehangStakl Pred@Rermined 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 speéd or the communication path
satisfying the required 1line 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 interference | evel measuring step of neasuring an interference |evel at
the receiving station when a 73 request signal is received in the request
: i-At-erstation-conmunication speed det erf® sl SE-2R)

signal—recetvifg—steps—an—hnt

of determ ning an interstation comuni cati on speed between the receiving
station and 5 the transmtting station or the relay station as a source of
the request signal, based on the interference | evel neasured in the
interference | ev neasuring.step;, a communi cati on speed determ ning step
of deterninﬁ#?iéﬂﬁﬂﬁéhﬁ?ﬁué&w&%%%eﬂo%@Fﬂk@ﬁt%ﬁ@-10 transmtting station
and the receiving.station, based on the interstation comunication speed -
deternined in the it 6P&1'S | bhaBBRAHRLEE iSéa td@@ednatetles ntnhfiggateg and,

where the reque i | i.s one received fromthe relay station, al so based
on interstati onéérgér%gggcatt OnCPEMRAER Lo hath o etermdeni ngachepas r  of

stations comglis in ogyunicatio path fromthe transmtting station to
the rel ay statﬁoﬁf i%ggﬂ%%d in fﬁgn?gque§F%§%ﬁ%ﬂﬁlW%ﬂ(jmeQDSconﬁmnication
pat hssel ect i-hg nSl .of  sel [ a_co nication path, based on
communi cat i on 20 gggégg'%h'ﬁéé%ggfi§é988 R Hgommerieatiord in the
communi cati gg spe 1 Nl step. I.n the case of the receiving station
according to the ggﬁggifgfﬁéﬁélicﬁ? P4 oRgh SREESY i oAnEf iemuestcei vi ng

station progea theipgcei v .qf.atj on 25 asures the interference |evel
at the receivi %ngt at ﬁgng?"t \syeelré%l\?\’tﬁglré SR & FEHIENRI S girduerdvi ng 74

been transnrbkgdnkeomgd fransqitii tation or, the relay station, and
det ermi nes thegiﬁtersfggﬁgﬁ'co%ﬁ%%%%gg?in SPEBHPAEAREER t ¥ IRIEE T ng

station andihbherhsansai ttid)h st ati g3 - ithe rel station as a5 source of
the request signal on the basis of%tﬁ r&e%@hredg¥ntef?%W%ﬁﬁ%?qqﬁﬂﬁr. In the

recb?v! ng stasnsmittée repuestreyyHiple reggl Vi pg.means Lgthte request signal
recei ving step) receives the request signal Contalnlﬁﬁ The i ation
communi cat i braspebdtéaf bYMRONraRA8Et signal transmitting means;
and configured so that when that it is impossible to
perform the communication a£ the predetermined
communication 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 poséible 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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10 the interstation conmunicati on speed between each pair of stations
formng the conmuni cation path between the transmtting station and the
TRV j i [ i YA station to determBEEOIHE07-00

total conmunication speed between the transmtting station 15 and the
receiving station on the basis of the interstation communi cati on speed
bet ween each pair of stations constituting the conmunication path between
the transmitting station and the receiving station and to determ ne the
communi cation pat FA& t RPONe | hirgesmizoisenmeind then orpspee omayhebe

conmmuni cati on th satisfying the required line quality on the basis of the
communi cat i c?r?rng'&é‘b‘?Edl'héor &deityi e scarmunichéd onr aresth t detheminingmat i on
about the determ ned comunication path to the transmtting station,

wher eby 25 tTHER r QAERF£BPAg St ABABASEarf igndisntranspatkangt etdre ofcei vi ng
station in accordance with the determ ned 75 comuni cation path. The
above recei ViTig'® 1P iy T BBUEBAf Sgared tt® crpieste cpemenhrabieati on

pat h5determ' ni 3% nmeans havi,ngéil request, signal receiving nmeans for receiving

a 5 request 2 ghaPTEFSREATLPES SVMUHEAT AT nFPEeRy snat imnrequesie rel ay

station; interference JeveJt rreasuri,ng means for measuring an interference

|l evel at thé - rEcEi VI ny Ftati SACRAEANENS Y Ryuest TeFEANR NBecei Mo TREFRANS

receives a g:ggkggit esi narériaj[ nters%ati on 10 communi cat,i on speed determn ni ng
In

It er §PREPORLBEmMATTEANGR tifed BeRREkst®ach pair

means for determning &

of stations;geRstiityking a nication path, based on the interference
| evel measu%eg E%/naitﬁtglni nt e??ge)%ce RIKF Sieasur Phg nmestim 2 vkfite t he

o e L e

an interference level include e request signa

det g0 ni ngtFEABA keeadet el MY Nde duEOETWNIGAY 0D SRERE, betuean Lhe

transmtting station and the recelVving station on

| nterstat| OAnaOBBAHICAIDN. 8CRRACLAIR NedabY JEher L NURELALLID oo

conmuni cation speed deternining neans; and conmunicatioh path Sel€cting

means for spkeebing acKOMUSbEALL OP2 PELR, based Q%Sco | GatiQn gpeeds on
e 25 ¢

respective comruni cati on paths determ ned by th nmuni cat i on speed
det er m ni ngcomansicdbeoaboveps@tei YisNg &L iR OJLRANIBRY B8 the
communication propriety information included in the‘
15 request response signal received in the request
response signal receiving step, the request signal is
transmitted while stepwise decreasing the request
communication speed, before a determination of being
communicable is made and so that when it is determined
20 that it is possible to perform the communication at‘the_
predetermined communication speed, the communication is
started with the receiving station or with the relay
station at the communication speed determined as
communicable. |

25 In the transmitting station according to the

present invention (or through execution of the
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76 configured so that the conmunication path determining _ step

conprises a request signal receiving step of receiving a request signal
trancmttad framtha ”ansnittiﬂ{} st-ati-on_-or _the rel ay st ation: FRA350107-00

CT Ao oo TYO T 1T O orre LB}

interference | evel neasuring step of measuring an interference |level at the
receiving 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 10 comuni cati on speed between each pair of
stations cohSBNEULFAING cohRFdiodat iIRFPPRAM), » bathE owehesitnt evifgeradnce | evel
measured in_the interference | evel neasuring step and based on an

i nt er f er enck*PRYBF L FARPUABERTH th%h?eqﬂﬁﬁ%e%tgn%ﬁgnaﬂ(thﬂnﬂm&nﬁﬂmg speed 15
determ ni ng Ete of determning a comuni cation speed between the
transmtting %PgtiBﬁa%ﬁﬁlFﬁe R i XAEL St atFInDdh the REguesf tthe

interstation connunigation speed determned in the interstation
conmmuni cat i oA EpREg2 é?@rﬁﬁmﬁafsﬂ¥ﬁﬁe%ﬁﬁmén%%nﬁﬂﬁméaﬂpéhlpatﬁp@@dselecting

step: of selecting a _comuni gation path, based on communication speeds on
respective %%cﬁmﬁﬂi &8t 95k SFaime ddthatheiedt F nieheossihlai sat Perfogeed

determ ni ng_step. ln the receiving station according to the present 25
% 34 €1

i nvention (or°t fFEUYH SR oft tof thhe RERIF VAT R At COMTBNSGRERPN t he

communi cat | e heatt S84c00r AR RGErBbTFLoRDPEPS aeroLmREReRRon

| nterstatl omheammual eA! LAY SacRdReteqn cach paLL, of ghaklepg,cqnsti tuting
response to the request signal. When the result of the

10 determination is that it is possible to perform the
communication at the predetermined communication speed,
the communicationn is started at the communication
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 trahsmitting station may be configured
to ¢6mprise the communication path determining means:
having réquest signal transmitting means fof
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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S interference level at each station included in the request signgl, and
the communi cation speed determ ning neans (the communication spee
det-ermi-pi-hg—step)—i-s—able to deternine the comminication speed RROE®LAREO0

transmtting station and the receiving station, based 10 on the
interstation comunication speed between each pair of stations thus
determ ned. The receiving station is able to determ ne the comunication
path, based on the communication. speeds on the respective communication
pat hs det er iTEPTTF t P $IRAY. EP”ﬂﬁéuﬁﬂﬂme@@K%WN&¢%F$@@I|prfp@nefg|v:n? _
i on progr may, be configured so that, where there exist a plurality
z#azgﬁnugicgfﬁiaF 4i§15at?§P%¢ng thECPEgBFYed Idfe geamimugicehgon,
comuni catiqn path-.determ.nning means (the communication path determnining 20
st ep) deter%ﬁﬁ@f@%ﬁﬁﬁqlmﬂf% arSRRPRESt hbp cdit beegwestt hesignadnmitting

station and _the receiving station, as a communication path. Increase of the
hop count cgﬁﬁﬂﬁqﬁfQﬁ%ugYaﬁiﬂe@e%fe%%cﬁlﬁéﬁéy@ﬂ%ﬁﬁmﬁitﬂﬂg mhane; t here

orc, 8 vy 25, ol oL caion peLls SallSying,ihe Leguyed L ine
request st ot dransTiiLed LpLie ratueal signal Lranemiling Step, on
T BT FBRRY, DR LT o
0, L eQUeshkssoaRse 1 9Bl A COMIUCAL,On Speed el ol ng, Step o

transmitti Ngegakhon do.fdied ecelyling 20 stalion op,thg basis of the

i nterstation comruni cation spee er mi'ne P&t atFoiest

comyni cat i easpBERd @@gﬁgﬂr}g@b§$§§? apd.a cgggg&%%ﬁ%ggg ﬁatQ€§eJecting

step of selecting a comunication path on the atidn speeds

on Tespect | veakBrGQERUN oAt Pat b deker shReda bl Lhe MUl gaon speed
determning step. In the transmtting station according to the present

i nvention (otmhhnoughiexecsésd, oM d r ANl td dniG Stk 0gePrRgnLAM . the
interstation
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 communitation 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 recelving step of receiving a request

response signal containing communication propriety

58




20 conmuni cati on speed determ ning nmeans (the interstation comunication
speed determining step) is able to determne the interstation comuni cation
j i i i.ng the communi cat F@A3palh7-00

based on the interference | evel at each station 25 included in the request
response signal, and the conmunicati on speed determ ning nmeans (the 67
comuni cati on speed determning step) is able to _ determ ne the

comuni cati gn speed between the transmtting station and the receiving
station, bad@dosmatien MmierBEaPFbAtyorfurcELINGFaiiesd botaweniteeh 5 pair
of stations thus determ ned. The transmtting station is able to determ ne
t he comuni é&t iTHRRRTE BesddionreAEesbmALtnGdt | bharpeetitedn imhethespecti ve
communi cation paths determined in this way. The above transmtting station
(transnitti R§IEESSt aBigR2pr ogFaRFRHEYIRS i gurad seonfiaguredersot here
exi st a plurglity of communi catjon paths satisfying the required |ine
quality, thEP@&nmiHieat i 5Rapat hitdet éFnmi Mos§ildens teonpewifoam ottt h
deteﬁnining steegédeternines a path with a smallest hop count between the
15 t Pansni t CPRGUSESEEIRMaRF t Hee r BEEPFAEMIPEE Gommas igatdmpunirerd on pat h
| ncrease of ,the hgg count cgn bring about a del ay, at each relay station
and, where tRer8°C5FBIRSH uPaFPEy BF cOMRUMTMIBITHAMS RAIRFAAHY t he
required |ipe.20 ality, it is preferable to select the comuni cation path
with the sngﬁF §f(‘g§88ncohﬂf‘iu9\ﬁgn J<';1“prt27c?et EPARES dEFEBCRFRe $19ien as
the require LE uality, a ho ount permtted for_ clearing the given
delay tine gg%%ggegeﬁpnéﬁeagﬁgq%%ﬁﬁﬁ%ﬁé§nSﬁu?ﬁ%ﬁﬁﬁrﬁﬁfﬁﬁWﬁP U8Ry 25 can
be satisfiefnly debeeini ng G LMD CeLLRINRRLAGY L3 NOR gt SRl T er

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

cemmunication 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 is 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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path with the smallest hop count. Wen a predeterm ned delay tine is given

as the required Iine quality, a hop count permtted for clearing the given
delay—time can-be-defined as a threshold. The required |ine QIIHIFPQQ‘EJ.OQHOO

be satisfied by determ ning a comruni cation path with a hop count snaller
than the threshold. The above receiving station (receiving station program
may be configured so that, where there exist a plurality of comunication
paths satisfying the 10 required line quality, the conmmunication path
det er m ni ng tMGarkEquaRt coRPRPREat PoANPAL Fréasavititsichginstegdpateterine nes a _
path with a small total of transm ssion powers at the transmtting station
and at the ftdleay seduedh consinaliting thercomthei car¢onlipat bf 15tks a
communi cation path. Decrease in the total of transm ssion powers can
suppr ess i nfeéggaing tilper i 8r &t ndtsel tupossibdleayt ag pefr fpatkethe
transm ssion at the relay station, and, where there are a plurality of
comuni cat i GRATPAPRSSAOTs AN i 2 iete reguined tompuriedtign spedd,
preferabl e Lo sel ect the conmunicatjon path with the small total of
transmi ssi of"FonerIuehe aBddB2tecdivi ngréﬂa’c“i’-éﬁeér eddilm ngsBrRMti o
program may be configured so that, where there exist a 25 plurality of
communi cat i )éﬁcﬁﬁlaﬁ&ngatﬁ:g?yirr‘?@uteﬁé: r EHUPPBY RFANqUERTSEYr, PRECESMRUNI cati on
path 79 dég rninin%,neans (t he conmuni cati,on _path, det erm nin __step)

I

det er m nes SERNRREACR sthl PeLPEn SO e is made; wilh

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

s@:ation. 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: req'uest signal transmitting means for

tfansmitting a request signal; request response signal

receiving means for receiving a request response signél

to the request sig.nal transmitted by the request signal

transmitting means; interstation communication sﬁéed

25 determining means for determining an interstation

communication speed between the transmitting station
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at the transmtting station, as a communication path. In the case where
power is supplied to the relay 5 station and to the receiving station, it
is preferable to minimze the transnm ssion power at the transm tpigREQ107-00

station which is normally conprised of a cell phone or the |like. The above
receiving station (receiving station 10 progran) may be configured so that
the communi cation path determ ning means (the comunication path .
determ ning step) deternmines a communication path out of comunication
pat hs havi ngnal hope caente iofimpt stiet ohhair atheedeflenni segeibreshold. 15 _
I ncrease of the hop count can bring about a delay at each relay station and
it is thus prsfrerabbé toher eldquesr i kpsgehisee aiboplcobdsedf an upper limt
in determning a communication path. Wien a predeternmned delay tine is
gi ven as thanteqfierechdd ndegedl i &y, Bhéopr<&kicalmy peamibhedofortigd eari ng
the given delay time can be defined as a threshold. The required line
qual i ty canrgdayat s$hitédnbyadet®r riquimze a cdomrhei caéqoaspatfesponse
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 communiication
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 reguest response

signal to the request signal transmitted in the request
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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 nodulation systemor ‘a spreading 80 syst emn3A0107-00

receiving station according to the present invention is a receiving station
conprising: request signal receiving means for receiving a request signal 5
transmtted froma transmtting station through a communication path with
an internediary of at |east one relay station or through a comunication
path wi t houtsigmantterarethidrying stem! aynsintéostat 16LrECRROSECAEYEH -
nmeasuring means for neasuring an interference level at 10 the receiving
station wheReiesl rdguesrisiggalstegced i dgtremnaingcainy ebnte £ €EAESSn Si gnal
conmmuni cation propriety determ ni ng neans for_deternynlpg whether it is
possi bl e t o GPEFRGYYRAGGRTUNEP&EdONPatwaerorheni takhenitting station
and the receiving station or the relay station as a
5 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; a
communication speed determining step of détermining 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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speed included in the request signal, based on the 15 interference |evel
nmeasured by the interference | evel neasuring neans; and request response
signal transmtting neans for transnitting a request response SE@A8F0107-00

containing information on propriety of comrunication determ ned by the
comuni cation propriety 20 determ ning neans, through the conmuni cation
path to the transmtting station. A programfor the receiving station
according to the present invention is a programapplied to a nobile
conmmuni cat i GeMyRieatded Spred edeteimin meankats f (e al 2betsansioiti ng
station through a communi cation path with an internediary of at |east one
rel ay stati &emomngratiorhrepegd acoonunncestingn spaph wetwomiis ither nedi ary
of _ arelay station, letting a conputer execute: a request signa

recei vi ng st-@festtagdeinyi ng commeguestt isingnal speadsni t betwéeom t hehe
transmtting station through a 5 comunication path with an internediary of
at | east onéTREISE}tELaG ontdElenr etgh Heconpemi chng ostpathnwiarhditie an
intermediary of a relay station; an interference |evel nmeasuring step of
measdring ahSitAter FEREAGR | @Fel 2 atSAUKRES e®di vichg sregiest wessronsmjuest
signal is 10.received in the request signal receiving step; a comrunication
propriety d&t8RRiini BGS&CeProft fetidtih T sipvretirsre] tinal il eheo perform
comuni cation at a conmmuni cati on speed included in the request signal,

based on t hESAHFEM &SRB I%vet IhRashreasPAtERe fSomitde erardie inayel
ransm {01 ndCa P huctt FRepoRBLSY, GhERELont ai Ry FARBPRAC I ISR opri ety
O ooommmt CaLbRA1 It ELOLOE,! TddiSs COMRYY §25020.P" PRILSHYe AT M
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
tbe 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

63




20 conmmuni cation path to the transmtting station. The receiving station
according to the present invention (the receiving station program as
xeeuted)—neasures—the interference level at the receiving statigpo3MED7-00

o
CATTUOUTTUOY)

receiving a request signal, and determ nes 25 whether it is possible to
perform the comrunication requested by the request signal, on the basis of
the 82 5 10 15 20 25 neasured interference |level. Then the receiving _
station puts the information about propriety of comuni cation based on the
result of tHSRHREEYH Hat # ofcdNes ta Siansdst regposiserssgoaseandghaansnits
the request response signal to the transmtting station, whereby the -
transmtti nd SISV RFRBTGEPF er ¢helvhher anregneabouespoopei elynal
comuni catign at the receiving station and use it on the occasion of

det er ni ni ng $heFRonRANRSE | DRIt ht rapemhtted ebpi Yhagregaesbnsagoat di ng to
the present i.nvention is a receiving station conprising: request signal
recei vi ng nEdROSOE TG ISR % r ceREBENECyREeNt r spesilt t ddt érnimihe
trangmttin statifn or, fromthe relay station: interference |evel

measuUri ng rrgﬁr‘?élsfo O he SSHEEREHNG ne erFaMBHdeCAtévasl  apeetie firemei theg

station when the request signal receiving neans receives a request signal;
i nterstati o Eﬁﬁﬁ% Q(ﬁF%%ﬁﬁﬂj?Rﬂ?#?ﬁFﬁ?ﬁﬂﬁ%%&sstﬁtl@@zebm$mdng1an
interstatiogn%% %k%ation ggged ggﬁween the receiving station and the
transmitting station or t T ERHraltef ofP§8da $BEPEBABEORNEL G BIRRSL |
signal, bas n [ rence |evel, neasured by the interference |eve
nmeasuri ng n%gﬁg P tgg% rogqﬁg(’agsateclroensspo%ogésets]itdh%nq rAnSTHRYR MR Teth P 3 it
transm tting an egdest, i . contai,ning the, interstation
A SR B e oo v B Tt b

conmmuni cati on spee or mati on deteriined by
10 included in the request response signal received by the
request response signal 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 signél; 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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comuni cati on speed determ ning neans, to the transmtting station or the
relay station as a source of the request signal. A programfor the

recelvi-ng—station—according to 5 the present invention (S a progrraR-apRl7i-@d

to a nobil e comunication system and, for receiving a packet froma
transmtting station through a comrunication path with an internedi ary of
at |l east one relay station or through a comrunication path w thout an
internediary of 10 a relay station, letting a conputer execute: a request
si gnal receiRATHPASEER: oin reeth vEngmathequeshssighahgt saashbht €d £Remthe _
transmtting station or froma relay station; an interference |evel
measuring sti8F iV iiEas §itiatg can i Anelidedncen| evked  ateques tr ee€ybNge 15
station Wien a request signal is received in the request signal receiving
step; an i nt%3E3k | oASEBREAI cath on thseedrdeuestr nimegppoinae of stigh£I ni ni ng
an interstation conmuni cati on speed between the receiving station and the
transm tting S5t Grtamve and oy QomeRitobion patbusekeotindesteguest
signﬁl, baseg on the interference | evel neasured in the interference |evel
measuring sCép; SEAGCALIRGquBst CPBBPBASRLEPGNaPath armwi tthiengbsskp off
transmtting a request, response signal containing the interstation

communi cati & 834 M IR PET 0ANd EESPROVAT S reanmuri itadristratpairhs
connunicatigntspeed det.erm.ning step, to the 84 transmtting station or
the relay sPECFEAEE%h 18 fhee e Gadghris iSRS qrhalet spims nvigxpistiery st at i on
according to the ?res?ﬁt iﬂvention gthe receiving station program as
execut ed) 5 measur®s tHE i hf8PFBrERLBY| eFERLAPNL NRCFREGLIRT NGt &t dtheon when

receiving a t sjgnal,..and determpes the interstation conmunication
speed bet vvegggtg%g%r ecieligl‘\'/?rrll%:jl%?at i (GF a%ﬂFHBg r afSHRTHS R st afi ofR t he

meactrod | neerTeratee Povar 1A, PRESTERL vi R o BT purEaEse
osponge of sat ot Facs to et REL rEdbRRe R Sa rae iy e
transm ttinge et I QRAVEACINL @equest response signal containing
the interstation communication speed information about
the interstation communication speed bétween each pair
i5 of stations constituting the communication path between
the transmitting station and the reéeiving station.
This permits the transmitting station to determine the
total communication 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 gquality on the basis of

the communication speed.
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15 the interstation comunication speed information at the receiving
station and use it on the occasion of determ ning the communication path. A
relay station according to the present invention is a relay statgmy_ngin7-an

conpri sing: request signal 20 receiving neans for receiving a request

signal transmtted froma transmtting station through a comunication path
with an internediary of at |east one relay station or through a

comuni cation path without an internediary of a relay station; interference

l evel 25 neasuringilmeaalsoter traasuitngnan sudidremeneepd evshratutbg host
relay station when the request signal 85 receiving neans receives a
request signad; computsiecationcomapnicayidet @athni duk sBeisidpr mdghgt m ni ng
whether it is possible to performcomunication at a conmuni cati on speed

i ncl uded in hdwelisy r equegtiestgnalsighaded ardriniitvierd er enesnd evefopeasured
by the interference | evel nmeasuring neans: and request response signal
transm tti ng-raessifoing ranseiguesng sd gnaqueste PRSIONSEs 5o s CORARI Ni ng
information on propriety of conmunication determ ned by 10 the
commi cat i GiEGFOpII@E e aRs ef of N eige retmg, a t heuight t hesponFRING Cta DN pat h
to the transmtting station. A programfox the relay station according to
t he present ShVER itrAUssta prorghnt eppinitited by nube i hoguesbi $ Bgnal
comuni cation system and, for relaying 15 transm ssion of a packet froma
transnitti ndSERMGHF ¥ a Meadsivi AgteEatiagaonl ecommgniacabipuot espesckcut e a
request signal receiving step of receiving a .request Signal transmttedd
fromthe tr&fRREENHST e8RS t hEBEgh A8 tesmipANgat iaon phit e 14 t4t fon
internediary of at, 20 | east one_relay station or through a comunication
path wi t houtCIMYNHEE T ar§Pasid a Bedingerst R3®h; RALY ntef f etteatcionsvel
neaﬁﬁring S f neasuring an interference level at the host relay station
c

when “a r_equtcgfs?’tl?'LS PHYEIA% r Ecei SRIRYH 43t AequBdEnsi grRAsexb redei vitg st ep;
B ool bl SR pR R V1 dELET RE R OB OR CHRC T G " nd 10
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 commgnication speeds
20 on respective communication paths determined by the
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

25 transmitting a request signal; a request response

signal receiving step of receiving a request response
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-07.07-00 conmuni cation at a comuni cation speed included in the request
signal, based on the interference |evel neasured in the interference |evel
neasuring step; and a request response signal transnitting step gind g1a-_o

transmtting a request response signal containing information on propriety -

of comuni cation determned in the comunication propriety determ ning
step, through the comunication path to the transmtting station. The relay
station according to the present 10 invention (the relay station program as

execut ed) Measyhes tBe thal eRbELaRCR1IAUal 13l t;t%:df&ingttgfgissi el T when

receiving a request signal, and determ nes et he

perform the gogpyni e%hgrairc%%ﬂ%sfs%%p@ya NG HRGLRSH 139 00 LG Jpasi s of -
the 15 interference level. Then the'relay station puts the Tnformation
about propr! Sh¥ed! RATRHNIAM] 08 0858¢ ALddiinIfRY Lo’ 1htes JAgkeLl natlon
into a request response signal and transmts 1t: t Fhe ransmtting
station, wheeemMuhbeatisAsSMspbeRd Hbalien C@Qcﬁcqwa'i% 2@ £t hgLgeaEIQI cation
propriety information at the relay station and use the conmmuni cation
proprbety intonseitaning the oeeamunfcatidat erpati g bagegONTRMI cafi on
path. The above relay station may be configured to further conprise request
signal transtmtérfigrerass I&FePS inAnMEd t HRY €hé eGURAle st ORBLpbAskhe
receiving station or another relay station only when the comuni cati on 87
propriety desbgmahi nganmeaosmdatieanions tpakdit desermpasagbl etkg pekformthe
comuni cati on; and request response signal receiving nmeans for receiving a
request respdesersighag to comaundqatdtonsigpedd temnshet temmbyibathenr equest
signal transmtting nmeans. The above relay station programmay be
configured tRatkt fxem cbhputeradsmiteingxetattedona tequest segeakving
transmtting step of transmtting a request signal to the receiving station
or dHBtherriﬂ%ﬁﬂ%maﬁnoﬁhéanSis 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) is able to
determine the interstation communication speed between
each pair of stations constituting the communication
path, based on the interference level at each station
25 included in the reguest response signal, and the

communication speed determining means (the
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10 when the comruni cation propriety determning step results in determning
that it is possible to performthe comuni cation; and a request response
signal receiving step of receiving a request response signal to fhe3+Enuesio

signal transmtted in the request signal 15 transmtting step. Wen a path
bet ween certain stations form ng a conmuni cation path is unconmuni cable, it
is inpossible to performthe conmunication using the conmunication path;
therefore, only when the comuni cation propriety 20 determ ning neans (the
comuni cat i oropmoplicety odet expded ngdsteminiter nkbes) t hat i abile passible to
perform the communication through the relay station, a further request
signal is trdesarmtied tothear clroimund catimumni catdeed patfetivesar d the
receiving station; when 25 it is determned that it is inpossible to
perform the toanamitatngn,sttdieldnr aasdi sdiconrefeithing equesion) ghalsed8 is
termnated at that point and the request response signal containing the

i nformati on PRditdw | Agteketandommuedrrelh et v ispetedansatwéed, eal@r eby it
is feasible to prevent transmission of ineffectual request 5 signals and

t hus &chi evePahEr eafe s tdfohisci bhuy oletdmmimdi! e chrerumiraatsindn tiygt em
including the relay station. Another relay station according to the present
i nventi on ma§tdelians disayabiat iteh dehprhineg:theeqoennuildcst immal peebei vi ng
means for receiving a request signal transnmitted froma transmtting
station or fPBRPANAThethfel agMBERE ¢akion nisRdasicnes |Wvel resrsoting neans
for measuring an interference |level at the host relay station when the
request si gnQPTPRREFFF RGN nBARES19eEREREDEd Anr BRLBsWagignal ; request signal
transmtting nmeans_for %gansnitting a request siggal; request response

signal receiving nEdhs PBPVRecdiRANRPE YidflesttrbiPRnsdtEPRARL tELAES N tt ed

f I Vi . Stati f d oth | tati , o

to tPL 20 r cyHbetSdi BREFTeRhnUAT t PEdCB) L ARX FEq SRS EREE giPFPARBRFEL | ng
St . Lans " qu o 'ng

o or ot at Tooe b o oA E0" b8 L SR E S bR BrBEs "Far s 2 adr bReand t he

el Lt e A T N R
request respANSERthing means (communication path determining step)
qetermineé a path with a smallest hop count between then
15 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
of communication paths satisfying the required line

20 quality, it is preferable to select the communication
path with the smallest hop count. When a predetermined»
delay time is given as the required line guality, a hop
count permitted for clearing the given delay time can
be defined as a threshold. The reqguired line quality

25 can be satisfied by determining a communication path

with a hop count smaller than the threshold.
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si gnal

recei ved by the request response signal receiving nmeans; and

request

response signal transmtting neans for transmtting a request response

signal
b

contaihing the interference |evel

measured by 5 the interferenge . ..

| evel measuring neans,

and the interstati on comunication speed i nforratioh”

determ ned by the interstation communicati on speed determ ning neans, and,
where the request response signal is one received fromthe second ot her
relay station, also 10 containing interstation conmunication speed

i nformation includathd n 4kevée equeshsnesROASE SHPRAlon t O(EP&%IEP{?{EX ti no -

station or the other relay station as a source of the reques

program for tshatriedmyp rdiidndn rese Al dish Ryt Agd 19 PEBSENt i dye

a program applied to a nultihop nobile comruni cati on system an

rel aying tramestiisssizoplafraA imAcket ddndiirdl dd @SN g 44 W §§@1té@3rfgo the .
receiving station, letting a computer execute: & request signal” receiving

ST gnaf .

EA%%naybe

step of receireiqud red equedsie 20 gizgialy,t ra&q{gtt%ﬁﬁ@lé dd ansgiddit i ng
e leve

station or fromanother relay sration an interferenc

measuring step

of measuringdafermienher ancens e eheatcdiuiiosdt 16k apashatdan Mg & r equest

si gnal

is received in the request signal receiving step; a 25 request

si gnal trans#siteping datepmifnds ansm pathg arigguest signal : rathequest
response signal receiving 90 signal received by the request response

si gnal recei ¥rAgsmésndonapdwesuestt tlesponsessigbihgt kaasHbht bRE Aeans for
transmtting a request response signal containing the interference
measured by Sheh&eilaversttartdimre faveingredsar cogmuraostiandphbi, | aserst at i on
communi cation speed information determ ned by the interstation
communi cat i oR°EPEBECAELERNPALAg neans, and, where the request response

si gn b
cont
request

is one received fromthe second other relay station,

ni ng i nt er st2&8FePREDMADNILES iteFalpexll tndnsmassboni povededcin t he
response signa

station as a”SoufEd

according t

mul ti hop nobi

packet fromga,

o the transm tting station or the other r

al so 10

| evel

el ay

, 1 ! 3
ot "thE2rPEquBstNEPFRRFSNACpREESaASr tPhgelalanyst at i on
o.the 1 resent invention nay be_a programapplied to a
°$es%%ﬁ%ﬁnFE%PF%hS§§gPeﬁFaﬁH¥ F6LavePhptAgne r aRgni ¥BR6A of a

g a

nspitting statjon to_a receiving statjion, lettin
conput er execu%%? %Q%e%u%g?rgibh%l°¥e88WWFﬂbc§Fé nopPatRgerdragiiingquest

15

20

25

the required line quality, it is preferable to select
the communication ﬁath with the small total of
transmission powers.

The above tréhsmitting station (transmitting
station program) may be cdﬁfigured so that, where there
exist a plurality of communication paths satisfying the
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 is supplied to the relay
station and to the receiving station, it is preferable

to minimize the transmission power at the transmitting
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20 signal transmtted fromthe transmtting station or from another relay
station; an interference | evel neasuring step of neasuring an interference
level at the host relay station when a request _signal is receivegdoin the

request signal receiving step; a 25 request signal transmtting step of- ' °°
transmtting a request signal; a request response signal receiving 90
step of receiving a request response signal transmtted fromthe

recei ving station or froma second other relay station, in response to the

request sign ransmtted J e Lgnal, transnitting step;, an 5 _
interstationggggﬁ%ﬁigg?f%h'%%é%ggﬁ%fgyn?%?é%géggpggfad@?éﬁmﬁ%QES aF
interstationyggmupi,cati on speed between the host relay stati.on and the

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

request response sigpal s Rased 0P, 20,1 0f 84 erggggiggveufggdg%yégﬁy in the

request response signal received in the reguest reésponse si gnal Jei vi ng

step; and a LegHesh ! SHUYISEnST IR tb@r‘sre'otrg'

# p t mtting a
request response signal containing the inter éggﬁ§%Flé%%I %ggguréﬁein t he

| nt er Ber encechyeh1BRASEA! BYcho dBk@RniAiNd! AR dnl! QiAo GABIILGAL | on

speed information determned in the interstation conmunication spee

detern ning phen. ARy (dHed)C0uEeE 1 H30ONGC ShANAL cbE 18AC paggel ved
fromthe second other relay station, also containing interstation 20

conmuni cat i oBuspeed ddHninBdd ibh nﬁhaﬁgd HaRrihle J eiestoiREPBRSGeshgnal , to
the transmtting station or the other relay station as a source of the

request signahe hkraniemicadeofstiieisel apdstaid ore @e0PIh Ngts0isheopr esent - .
invention (or through execution of the relay 25 station progran), the relay
station neasnoesmbhe thaerbependetkemehedt threshelldy station itself when 91
10 .Increasé 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
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 % hop count smaller than the threshold.
In the above traﬁsmitting station (transmitting '
20 station program), it is preferable to vary the
communication speed, by changing a modulation system or
a spreading systemn.
A receiving station according to the present
invention is 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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receiving a request signal having been transmtted from _ the transmtting
station or fromanother relay station, and transmts a request response

S1-ORe CO a1 H-Ag e Neasul e [ € erence = a [] al] rh vl A A
station 5 or the relay station as a source of the request signal. e r%lé&
station transmts the request signal and determnes 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 signal,
based on thephBBGQEEHGBﬁeih%é%beﬁ@%&?déﬁ LR &@%s%e%H%SEeﬁﬁﬁpgﬂa%i%hg“a' to
the request signal. Then the relay sfation puts the interstation

connunicatioarseﬁgeubnfgreaﬁhgaiéaegbntBathnb&&ﬁbﬁki9@ QQ%E%REEQEERQ speed

thus determ ned, intd a request response signal 15 and transmts t

fequest respopsa steldl lstddied,! apgel beddd kgl | oh Ofoh NEohl-ax 3kl | on as
a source of the request signal. This permts the relay station to transmt

t he infornat&@mmaﬁpaatiaﬁ,ba&ar%k&@fﬁlﬂananmééﬁgif%ksasegrmﬁﬁ?ﬁgnaeach

pair of stations 20 constituting a communicati on path between

transgitti ngcotath 08atbent bR thecei vh NE Staaldedt ¢Ombiei d4 NS thibg
station, whereby the transmtting station is able to determ ne the total
communi cat i onr speedoreiumdera il t paRaN s4tDEFPingi an arduihed ecehyi ng 25
station on the basis of the interstation comrunication speed between each
pai r of statqembiand thasket erom nén88rferlrceonlemns Lat icd pakpewvtihet he

| argest conmmuni cation _ speed or the comuni cation path satisfying the
requi red |ineigualst yrereived badi saof ré hay conmmiarat iconstfieadingnosher
relay station according to the. present S.invention is a relay station
conpri si ng: ¢coyuasicatpml patbebotwgenebne toanseietinggshatigueshdsi gnal
transmtted froma transmtting station or fromanother relay station;

i nt ekd er encethevegcorcabng | st beeins 20d akathe i receivimy estetiomwe | evel at
the host relay 10 station when the request signal receiving neans receives
a request signal; & MEPSEHLi 6AL c ERRUTCCRLVEM S pEaat It ex et hndrebds f or
deternining_%ﬁ%interstation conmmuni,cati on speed between the host relay
station and tHe RFSPRAT ¢ +PRENELANI oF & PURYGPhePRIdIeH) 9 st i BAPELe 15 a

source of the req#esr signal, based on_the interference | evel neasured by

the interfersCE At a%Xﬁ??ﬂ;%@%ﬂsg°¥eﬁﬁ%§%v%?%n%!P??Eﬁ%nf??mp@ nmeans
for recervirg ISTHIEHE TREREARE EnGRHERSs SHRMTA LI pd G u2LN0 oA

15 an intermediary of at least 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 reiay station constituting a
communication path between the transmitting station and
the receiving station, and at the receiving station.

25 For determining a communication path by multihop

connection or by single hop connection, the receiving
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20 transmtted froma receiving station or froma second other relay

station, in response to the request signal transmtted by the request
i itti ans;—and request response signal transmittgpgs means

for transnitting a request response signal containing the 25 interstatton =~
communi cation speed information determ ned by the interstation

communi cati on speed determ ning 93 nmeans, and interstation comuni cation
speed information included in the request response signal received by the
request respehséisngreicortinyi 8g @RNSpréSetheihbaRsibht IAG SiAljqn or the
other relay station as a 5 source of the request signal. A programfor the
rel ay statiohhaccmmiiurg dat idre paeRenti thnvend | 08r§8s8 RIReHATARRLHed to a
mul ti hop nobi |l e comruni cati on system and, for relaying transm ssion of a
packet from apeednsm thengostanieationl@athr 8&eiivirdd ngt hic0Beh8lbiing a
conput er execute: a request signal receiving step of receiving a request
signal transhineedukddmy, heodsemsont theg isitaid fatedicd r Day Ot her chgl ay
stations an interference | evel nmeasuring step of neasuring an interference

| evel Sat 15 ¥®&epeotiveel ajgabdisi oredeciven r efiesthsi gpalaiys egeiygd in the
request signal receiving step; an interstation conmunication speed

det erm ni ng 5¢&ping d@v%rnbmmngiaatﬁnher§aamiQ@d@o&ﬁunﬂﬁat&gee§9§gg bet ween
the host relay station and the transmtting station or 20 the other relay
station as & sdbkeRr oFheRebyedlestansiaptalsvedatmnl emettet i esf eFenee | evel
measured in the interference | evel neasuring step; a request signal
transmtti ndSEERF2EF@Msnitting a request signal; a request response
signal receiving step of receiving a 25 request response signal transmtted
fromthe receivi ng & afP6RLIEA NG oFk @t k@R oFd Ogwisar aeteoydinat iton, the 94

10 present invention can substantialize the aforementioned
transmitting station when executed by the computer, and
determines the communication path with the largest
communicatibn speed or the communication path
satiéfying the réquired line quality, based on the

15 interference levels of the respective signals received
at the rélay station forming the communication 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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response to the request signal transmtted in the _ request signal
transmtting step; and a request response signal transmtting step of

—tranrsm-tt-rg—a+regquest—response signal containing the interstati @Rn8 14~
comuni cation speed information deternmined in the interstation ~ =~ ~ '
comuni cation speed determ ning step, and interstation comunication speed
information included in the request response signal received in the request
response signal receiving step, to the transmtting 10 station or the other

rel ay statioroxsnumis@iyics Obpk88 RASH: rSirgNaheadde rug! aYeSd AL
according to the present invention (the relay station progran as ef%cutedf

measur es theamnt etfieeencetiovel @6mﬁ&ﬁ&éé¥fﬂhfﬂf§ﬁ%§ﬁ 15bé£ﬁ§£§ WA§N.

fa¥al
\“Av)

receiving a request. signal having been transmtted fromt ransmtting

station or fmrewedwdnierstatioyn skalli @he mrpﬂﬁﬁﬂlfssgggiégt gLstatd on
comuni cati on. speed between the relay station and the transmtting station

or the relayrsiayi eltadsom srces@rod bhethequegiiesitdnalynan ,t g fasis of
the neasured interference level. Then the relay station puts'the

i nt er §t at i onoBoineni ioete e e 1Vl NAéh ORraBOBY LR iR Featien
communi cation speed thus determ ned, into a request response signal and
transmits itlegelhoezsuniagsmednang stattnicaThos age@ut YekRenigliay station
to transmt the information about the interstaticn 95 comuni cat i"fon speed
bet ween eachMBanf é&prsdatesméningoasttmunigaaicnanapeiecabed8nepat Rnhet ween
the transmtting station and the receiving station, to the transmtting
station, whetEdySRhEtipanstatiiong andt tbe Sdceiahimey t stateten i basthe t ot al
communi cati on speed petween the transmitting station and the receiving
station on tPR BASi sinffersiaatinrer spamibhcsbdimmnisgatedndspeamt bed ween each
pair,of stations,and to determ ne the communication path with the |argest
co i cati onfa01BpEEATEF 1PRe COBMWRICEAtioon radd sdetsfiyimind hreargui r ed
line quality on the basiﬁ of the communi cation speed. Another relay station
according t & tHe BRREEnERENFERLURSS iS4 9R%lelidy) anait Feme borpr fxdmgthe equest

' nal 15 transmtted froma

Cranarm (11 nd VRt 1D S1oFr ohFSRGPHERS [ oF agee B T BBLOR nEoRRen bRRE bRV
Station wher Hies eyl EeEREF i Rty Fidhs PedE ved & FRLASES o gnal
interstati oMUY CHd U 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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20 speed determ ning neans for determ ning an interstation comunication
speed between the host relay station and the transmtting station or the

fa)

other relay station as a source of the request signal, based on the-. A1,4 A
FAmAVAY)

interference | evel neasured by the interference |evel 25 neasuring nmeans
and request signal transmtting neans for transmtting a request signal

containing the 96 interstation comuni cation speed i nformati on determ ned
_ by the interstation conmuni cati on speed determ ni ng neans, and, where the

t signaled BN _ h ' F
request si gnalequesine JidpRived d I ofaddisy & gidnirﬁ%%%n;%%#\é)%c%% n the”

containing 5 interstati on communi cation spe

request signakce&vgm@grgﬁbp?r tRe {ﬁ{gr??%g%Bﬂn @§ﬁﬁﬁg%§%%#§giﬂgﬁ£%§sent

invention is a programapplied to a nu nobrTe CoO stem

and, fox rel apitegmifinigansetesi o Of ARAUANL LM 3nt rANRT 140G station
to a receiving station, letting a conputer execute: a request Si val

receiv!ng.stepmmhpﬂeeeﬁ%hmkﬁké@qyéﬁhééhgQﬂetfé@éﬂ@iﬂ&ds%ﬁ??bﬁh%nd |
transmtting station or fromanother relay station; an interféerence |evel

15 medsuri ngtbeept pinsreastihgg Soati ruer ber eere eely akehhg hosis rel ay
station when a request signal is received in the reduest signal receiving

steps an int@psraei ofi thenueiquasitosigpea] delsidTidd RGSLeR Bfredehgrni ni ng
an interstation comuni cati on speed between 20 the host relay station and
the transmitipiglstmeasnred tie otter irdeyfeieidodn Rved SadRearehqt he
request signal, based on the interference |evel nmeasured in the
i nterferenceSteRel Reastonmen scapiomndsperdqueddt singintalng ragsep tt by Step
of transmtting a request signal 25 containing the interstation
chmunicatio‘ﬁe PEBHLRAY or nAt | oACHBUBAARKEMNI N Sheeldnt ebstatkAn 9%he
10 transmitting station and the receiving station, based
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 communication speed determining step.
In the case of the receiving station according to
the present invention (or through execution of the
;eceiving station program), the receiving station

25 measures the interference level at the receiving

station itself when receiving a request signal having
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-0107-00 comuni cation speed determ ning step and, where the request signal
is one received fromthe other relay station, also containing interstation
i i i i i uded in_the request signal FpOR Q-0

station according to the present invention (the relay station program as
executed) neasures the interference |level at the relay station itself when
recei ving a request signal having been transmtted fromthe transmtting
station or from 10 another relay station, and determ nes the interstation
comuni cat i Bespecdahemieerdt Erdnel tye stabnemiandnyhastatansein ¢ti agest ati on
or the other relay station as a source of the request signal on the basis
of the neasurelhy nt esfetonce | ered . Hewedniemeas=l ayhet at inoetStputisnt he
interstation comuni cation speed information about the interstation
comruni cat i arorgpeeikcs hiisn deperd et wdert other eguredivisiggnatataieh t sadsmi t s
the request signal to the receiving station. This permts the relay station
to transmt #hee itnfaorsmEttitimabeuttiba 20ri rther sraflayn soaion cats or speed
bet ween each pair of stations constituting a comruni cation path between the
transin tti ngssimte orofandtHehe regoeisti ngighafli oon tithe hdasdeei wifngtaeat i on,
whereby the receiving station is able to determ ne the total communication
speed bet weereBitde inbesfierenng iewelon amdtheereeedvinggssadtioon on the
basis of the interstation comunication speed 98 bet ween each pair of
stations andhe deteesineighelcoensiiviag aears h(the hregecstr gdgnal
communi cation speed or the comunication path satisfyin§ the required line
qual ity on tiRc&jasirg oftene &ermiNicGatinen BeEeRet Thednsl t RENEBEBEPENg
station transmts the informati on about the determ ned conmunicati on path
to the trandiia tiREeEEERLARAN \WPEPERY CRfE Oy FRGAT timEP TRk om 8RAYEransmit

a packet to the receiving station in accordance wi.th the determ ned
coﬁﬁu%icatidﬁ“ba%%terStagion communication speed between each pa?r

of stations forming the communication path between the
transmitting station and the receiving station. 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 guality 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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10 In addition to the above nobil e conmuni cati on systens, the present
i nvention further provides the nobile conmunication system wherein the
receiving station and relay station conprise. request signal recepyif®ioz—00

means for receiving a request signal 15 transmitted fromthe transmtting
station through a communi cation path with an internediary of at |east one
relay station yr through a communi cation path without an internediary of a
relay station: interference | evel measuring neans fox measuring an
interferencecémwehiebt26ntpethost station when the request signal receiving
means receives a request signal; and comuni cation propriety determ ning
means for menoriziTige eabbee ebcaiveag \strg-idminpn har gehryghvedand a

rel ay-station target value for control of transm ssion power 25

i ndependent | gorsetiaté t hher ecomtiung caitdioron pach at débermehaygst akbas;
wherein the comunication propriety 99 determ ni ng neans of the receiving
stati on det eravimg: whetthesti sigaapossiddiering pesdros nfconmpeoetaingna
requested by a request signal, based on the interference | evel neasured by
the idterfereegecsevelsi§nadasurransmitirsd andrbasedtion t heanemékzing- st ati on
target value, and the comrunication propriety determ ning neans of the

rel ay statio¥taeienni ags whet hereliay | sstaskimhi e intepefépenteonieredat i on
requested by a request signal, based on the 10 interference | evel and the
rel ay- st ati gieasygeng vaeaes dnd wieassind nicherc oimew Det¢rore pheheeter mi ni ng
means determ nes a conmuni cation path on the basis of proprieties of the
communi cat i ok deeeehyhHedl Bhathenrekpectheereannshi sagheh peopivény

determ ning neans. 15 The invention also provides the nobile conmunication
syst em wher éi¥AtHhe i%ﬁ%ﬁ%ﬁ%ﬁichconﬁ%%?%ﬁgionséﬁ@éhidetéﬁﬁﬁnﬁhgtﬁeans
nenq@%zes a receivjng-station tanget val ue and a rel ay-station target val ue

for Tontrol TIMFYRHEHT LR 0APFEHe I T RAIBRERY AT afetREMiBEBEVI ng

station and at the relay,station and determ nes the interstation .
connynicati6ﬂl§b8§arsgagé8noﬁqﬂﬁ¥q T8t ePRESF ePEYCER 137F eBPEEL i ve
LALLM COTSE ML D d % SR E001 P B s LDE SRV T SLal o o aet
systens, th%ﬂﬂ95§n%%%ference 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 communiéation speed determining means; and
communication path selecting means for selecting a
communication path, based on communication speeds on
respective communication paths determined by the

25 communication speed determining means.

The above receiving station program may be
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station target value is set to the m ninum necessary val ue and the
rel ay-station target value to one different therefrom whereby it is
—feastbteto—suppress—the decrease of system capacity while | ovverhsl(ggjm;im

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
menorizes a receiving-station target 10 value and a relay-station target

val ue for co%@mﬁig@tedransnﬂssﬁonhpow&ﬁmmndﬁﬁﬁﬁﬂﬁﬂtﬁytﬁege%grhggi5%ceiving
station and at the relay station, and determ nes the conmunication’path ~
with the |argeR compmisesi an spepeesy (i e0MmyRicealiion patRpsabiesfyi ng
the required line 15 quality, based on the interference l'evel s of the
respective:ﬁ%ﬁﬁﬂ%ﬂﬁ@ceﬁve¢eﬂu&§&ersigya$tawnmmsmygﬂg4Lnffghthghe
communi cation path and at the receiving station, the receiving-station
target val udTamnitelnel ayptsttdtdron bar getheal useladp Ferthelmor e, shhe
invention provides the transmtting station wherein the interstation

co i cat | Ot ipar Aser Mevely memsUnENYr i gespa 6 ECehvh8Grshgti oA tar get
value and a relay-station target value for control of transm ssion power 25
i ndependent N Sdifenengfe Aeysilvi ag sthei orecetving t keatdloay whahi o9, and
determ nes the interstation 101  communi cati on speed, based on the

i nterferencd At atSinHe ricveingerivedt i bh othe hereghayt statgoal as a
source of the request response signal, the receiving-station target val ue,
and the rel &y-&atih Pgﬁgét #8l uentsragasianngceonehibsat{oansspédd ng
stati ons, i%eis feasible to suppress the decrease of system capacity while

| overing thE SEFFBE A% oftBRe et i r dedpmiming an interstation

10 communication speed between each pair of stations
constituting a communication path, based on the
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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In addition to the aforenentioned receiving stations, the present invention
further provides the 10 receiving station wherein the conmunication
—propri-ety deternining means nenorizes a receiving-station targetp¥akug§9rnan

control of transm ssion power set independently of the relay station, and
determ nes whether it is possible to performthe comunication at 15 the
comuni cati on speed included in the request signal, based on the

interference | evel and the receivingstation target value. Furthernore, in

addi tion to tbeeghonengnineansd (Releal n¥ledsit@RS onl ROMBIESRYL i N &Pd Y
provides the 20 relay station wherein the conmunication propriety

determi ni ng geassmiRIRGi 8€8pd hel AWl ald QRtlanlple @S Jtr HUUH Of
transm ssi on power set independently of the receiving station for

perform ng packetniEcadsshsskpedanted@e@hni BASHWNELAS ids | $12% jReSsi bl e to
perform the communi cation at the comuni cation speed included I n the

request signabnsifPutihgsed oncémuhiEgtionenpathevelp Ak t hgnrel-gy station
__ target value. The present invention also provides the relay station

wherebn the imterféatnoe chevehi caf | @achpeedabidat ef HE A8 MEBNS HRNOr i zes
a relay-station target value for control of transm ssion power set

i ndependent | yegieshesigoalyi agdsthti aomhanipetiennispecpacktle riiansg ssion,

and determ nes the interstation conmunicati on speed, based on the

i nterferencen¢avel (theandotmanieadyi-st aspesdt adgeérmbhieg Apcey)di Ag to each

of these stations, it is feasible to suppress the decrease of system

capaci ty whiakle ofer ided etriyeiney r bher gpemohiché ient ispeesy/ sbetwetn atldi tion to

the aforenmenti oned conmmuni cation 15 path determ ning nmethods, the present

i nvention furf3Rsmbtoingestandcoomai thei aegedtindet stathomg beskdd

wherejin the communication path deternmning step is to deternmne the

connjtéli cati G pAtR WA tPE¥Heat hpRestommhA#AtdS oAPepdedaltwadte each

comuni cati on path ) .

pair of stations thus determined. The receiving
station is able to determine the communication path,
based on the communication speeds on the respective
communication paths determined in this way.

15 The above receiving station (receiving station
program) may be configuréd so that, where there exist a
plurality of communication paths satisfying the
required line quality, 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 reguired 1line

quality, it is preferable to select the communication
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20 satisfying the required line quality, based on the interference |evels
of the respective signals received at the relay station and at the
receiving station _and based on a receiving-station target val u€radd0ao7-00

rel aystation target value for control of transm ssion power 25

i ndependently set-at the receiving station and at the relay station. 103
According to this conmunication path determning _ nethod, it is feasible
to suppress the decrease of system capacity while lowering the error rate
of the entipatdystiezh thd nsrealtlésonhop thenaf ori@nemt & opeedebermimedt i on
path determ ning prograns, the present invention further provides the
conmuni cat i aielEat htidet erstigiven progriaan nbguiereadt hene oquahi tyt | anh@at h
determning step is to determ ne the comruni cation path with the |argest 10
comuni cat i @owyteak mitbed cdorunileatniony pahd gavesf giedgyt heimeequamed |i ne
quality, based on the interference |levels of the respective signals

recei ved at dehedefimgd stat iontlanelsladld he Theeireigug redatliiors awal baged on a
receiving-station target value and a relay 15 station target val ue for
cont rsol of tgeansing ssiadri fowel budejshredmriiing et aommha icaddion rpath at i on
and at the relay station. The invention al so provides a conmuni cation path
control progtidh @ppdrecaunta smd kiew b the 2oheovmid cati on system and,
for relaying transm ssion of a packet froma transmtting station to a
recei ving stationTheet ebagea opdlyERg exdd@Rion a (Fegaé¥ingi gitdt¥ekei vi ng
step of receiving a request signal transmtted fromthe transmtting
station thr ®FPErRTg5 Meohfmi TR T 1rd S Erean YReE? nER 58 yeBFshta | east

one relay station or through a comuni cation path w thout 109
plurality of = communication paths satisfying the

10 required line guality, 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 quality, the communication path
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an internediary of a relay station; an interference _ |evel neasuring step
of nmeasuring an interference |level at a host station when a request signal
is—received in the request signal receiving step: a communicati ofe®3-0107-00

propriety determning step of determining whether it is possible to perform
conmmuni cation at a communi cation speed included in the request signal,

based on the interference |l evel neasured in the interference |evel

measuring step and based on a relay-station target 10 value for control of

transnissiond@@@@miﬁ@h?imﬁﬁnﬁﬂd¢ﬂhéycﬁhmmmgdaﬁyawﬂéwtﬁta@k@&mia&%ga -
request response signal transmtting step of transmtting a request

response si gsgépFoféteAngekNhOpABHI QAtANaPERARNLEtYafknE 8RHYAI BalkeN
determ ned in the 15 conmunication propriety determ ning step, through the

conmuni cat i oft pekd tPahbRAittaA§NEthtDgnst abi @Ncotieni BYENbHOPashsO provi des
t he conmmuni cation path control programwherein an interstation

communi cati on speeth deher eeBeNFhetrep powdro idet Lipp Need@nt @0chat eeshgt i on
comuni cati on speed, based on the interference | evel and the rel ay-station
targed val uestaticwnandl tef theansdeisiiony povericet indepepdertkybot the
receiving station. When these prograns are executed by the conputer, 25 as
in the case ©d nheinbdewunheattmmsEtssidet erawer gt nehdodsanbmhitsihgasi bl e
to suppress the decrease of 105 system capacity while | owering the error
rate of the mtiensykiem iFhaocabedd yolgosprised atthea ¢eht upksnandr
advant ages of the present invention will becone 5 apparent to those skilled
in the art Hyhe ebikdg the foll owing detail ed description with reference to
t he acconpanying drawi ngs. Brief Description of the Draw ngs
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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Fig. 1 is an illustration showing a configuration 10 of a nobile

communi cation system according to an enbodinment. Fig. 2 is an illustration
showing a configuration of a nobile comunication system accordippgit@ian-gg
enbodinent. 15 Fig. 3 is an illustration show ng a configuration of a
nobi |l e station according to an enbodinent. Fig. 4 is an illustration
showi ng a configuration of a relay station according to an enbodi nent. Fig.
5is an illustration show ng a configuration 20 of a base station according
to an enbodighgnt., Fig. 6 is an illustration showi ng an exanple of radio

| ink design rn a nobile conmuni cati on system according to an enbodi nent. -

Fig. TATS an I114StEREROYsHG | LIUSLGA! CadBofQIRYN €511 Ofle SHORESeAY ST Ol e

hop connection. Fig. Is a lustration to ustrate comruni cation

speeds 106 4hRyldi hop GONBEEL:EGAngFifraBidis dbhpwelany . shawhngst he
operation of acommuni cati on pathdeterm ni ng net hod according

t oanembodi Mflyr3fli GreSed ¥irdd | AWBRET Lr SNOME 881 ¥ 116 OBE UGS 10T & ni cation
pat hdet er mi ni ng net hod accordi ng t oanenbodi ment.Fig. 10A isan iTlustration

to ilg ustratean@mdytad SHHem Ry miidnp coiipctdtidi 9. tfbhgh  a

isanlOillustration to illustrate another relaying systenbynultihop

connect i on. Eicgmuhk dat i&fn PaaRL T Nt tdienaPied B | ON Hf aceadmIndEat i on
pat hdet er mi ni ng net hod accordi ng t oanenbodi ment. 15Fig. 12 is afl owhart

showi ng t he reperAtdat Dén asenTENtERH 0 paihdat earishngatit hotltleegor di ng
t oanenbodi nent. Fig. 13is an illustrati on show ngaconfiguration ofa nobile
stati on accemndiiigdesilenpost nentefay. stéitiomn iidwstieatdrore level
show ngaconfiguration ofa relay station according toanenbodi ment.Fig. 15is
an il | ustrameasuxtiow mgedte ofidr gueasiipingf anbdsd estfatrienreaclcoradi gt
t oanenbodi nent. 107
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 reqguest 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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11 G 11 Fig. 16 is a flowhart showi ng the operation of a _ conmmunication
path determ ni ng nmet hod according to an enbodinent. Fig. 17A is an
illustration showing a 5 configuration of a conputer programforrphe-0107-00

transmtting station according to an enbodinent. Fig. 17B is an
illustration showi ng a configuration of a conputer programfor the relay
station according to an enbodinent. Fig. 17Cis an illustration showi ng a
10 configuration of a conputer program for the receiving station according
to an enbodi phpbughi . cdBung car iiohl pthatdiehcHtOWmMd rt Lofdignatdon of
anot her conputer programfor the transmtting station according to an
enbodi ment . &i geldy B3R Uiwmgn Id4thvig adi oomphievkngxacaeeli aurdlguersof

anot her conputer programfor the relay station according to an enbodi nent.
Fig. 18C is ahghhlusteediwinghewepy efcadddgivaig oa ofequosbersiepputer
program for the receiving station according to 20 an enbodinment. Fig. 19 is

an illustratteanshowteg anosmertiaxanphesofitdinecesyhdgot athoh.gi ogr am
Best Mbde for Carrying out the Invention The preferred enbodi nents of the

nobi | 8 25 cocummiunatadhosyphem atchr dnngnte riveeipres ATt aitnvellsitorns | | be
described below in detail wth reference to the 108 drawings. It is
noted that thelsgneteefienenme shimbobk a vidnmuleihod el éhepaahe walterrntt s
t hroughout the description of the drawi ngs, w thout redundant description
t her eof . an intermediary of a relay station; an interference
level measuring step of measuring an interference level
at the receiving station when a request signal is
10 received in the request signal receiving step; a
communication propriety determining step of determining
whether it 1is possible to perform communication at a
communication speed included in the request signal,
based on the interference levél measured in the
15 interference 1level measuring step; and a request
response signal transmitting step of transmitting a
request response signal containing information on
propriety of communication determined in the
communication propriety determining step, through the
20 communication path to the transmitting station.

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

25 whether it is possible to perform the communication

requested by the request signal, on the basis of the
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5 (First Enbodinent) [Qutline of Entire Mbile Communication System] Fig. 1
is an illustration show ng the configuration of nobile comunicati on system
l—according-to-the present embodiment. As shown in Fig. 10 1, nopph€-0197-00

communi cation system 1 of the first enbodinment is conprised of nobile
station 10, at |east one relay station 30, and base station 20. The
description herein will be given on the assunption that the "transmtting
station" is nobile station 10 such as 15 a cell phone owned by a user and

the "receivihgaseaedon'intedfaversiat ilswD. thatTken beneonneeisd it anot her
base station 20 through a core network, but it is noted that the -
transmttingstationn patsbe tlese shdvimat2@nanddie: r egeb¥LNgL§t aion
nobile station 10 20 or that the transmtting station can be one of relay
stations 30.cRenayicatieonbdsedson thenirpaller elfayhier deRtalknihavidg a
function of relaying a packet fromnobile station 10 to base station 20 or
rel ayi ng a petket 3ronedaeetst aespon26 t eignbill eaatat keantfitd5 Shace this
rel ay_station 30 consunes power for packet relaying, it is considered to be
a tertinal CERFER T ok eBEPPNSEr esbgnahg tsupphy of reposseire f 1y atgekah, cell or
a power _ generator, or through a wire, in addition to term nal equi pnent
pover ed by tYieZ&hienthenatrsasmétyingonciatdilde exapl e5qefrsel ayest ation
30 include those 5 installed by a tel econmunications carrier for the

pur pose of Mt Pt @douti nppbaséedly bafe cdmaturcinsatibd 0 a@OVERear eas,

t hose receiving supply of electricity with novenent |ike autonobiles and
trains, thos& J)?’éd’pganosq'%ff:’é?ﬂli MPSupp?s oft power th&e weodsingnlOofmchi nes,
and so on. Nag?%ﬁg rel ay .station 30 corresponds to equi pnent having the
function of GToBiHE SR T FPUMPIFRE ¥ B3y function, and to relaying
appargat us installgﬁoﬁg such_vehicles as autonobiles, trains, and the |ike
and ‘on vendi ng machi I 15TF0etHeR? al ISFatiien heapres@hng sy sicem base
station 20 E%%ge%%CU{g a ﬁgnneclion with nopbile station 10 directly or via
at | east oné relay statront30. For 2t HSETeLNh, SEALAOCPaseomR Bt § Mg 20
updat es and iAS At er redetermned interval of tine, not only 20
attiliation P o iat oAy IRET L AFFORS 16°%afS5Rd Vdnadia ekqquest

of i rect coriinicattanoRhG eI+ i BHY NEbrRRIRSH BE HBERTEOSt AT on 10
Stat] on 30. TS rablon ase St oton ORGSR thEcd AsAHEe
i nf aSmati onmeknallsBRbi k@asuring an interference 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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i 10 3-0107-00 stations 10 capable of direct and indirect communi cati on,
wher eby connection is secured between base station 20 and all the mobile
and direct communication. 5 Eaclrpof3-gnbi7ke0

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 coptuedicatasponsespdghal dorg anihsingl aynedri®) matton (€hg.

containing information such as an ID of the source station, an ID of nobiTe
station 10 kawnsgitttadngyr stedidsheoer itdienatel£gueshtsbgnals, saansddrce
interference |l evel at the source station, a hop count and a conmuni cati on
speed to basdE shat ireudkt anidgred) on). Mobil e station 10, receiving a
request response signal, determ nes a connection path .fromthe information
in the signal, trangmdgram #0K shgnalkcedvang0 sstaatiioon dacdredicannect ed, and
establ i shes the connection path . For exanple, nobile station 10 shown in
Fig. 52, spréads poedbdnansnvestioe Leqaeptrogirgmalappl imddaro tao salcile a
connection path to base station 20. A dotted 25 circle represents a range
of arrival cbmmuaiceduest syisfren dndmimbitecstatiom IMacketd Baoh zel ay
station 111
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 +*ransmitting 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 or 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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30 existing in the range of arrival, when receiving the _ request signal,
transmts a request response signal acconpanied by the relay information.
Theﬁ nf'vobi l e—st at: oh—10 recni \_Ii !"Ig this quuP%t response Sl Clna| , BP03“0107'00

=I5

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 (nobile station
10rel ay statjon 30;base station 20). 10 The configurations of mobile
station 10, bhR3BSBEAEiLBA ?GP@%%@rQﬂa?thdﬁL@Y1§Iaﬂm&niaatangaﬁn;qwesent
systemw || be described bel ow with focus on portions associated with the
present i nveffi bhe FagvBastvebEnalst ati on) 15 The configuration of rmobile
station 10 will be_described below referring to Fig. 3. As shown in Fig. 3,
mobi | e station 10 TB® cHRFSiFdMdof StrEASHI t3@ePTRng ptocesisor preskart
processing ipput data and transmtting the processed data; received data
processor 12YBRBFNBEOPr dEbSsi TRFH Y@ $E8t4P§Nn AT GREIT 08T e ekiery tEidd
processed data into output data;, request signal transmitter 1la for

transhitti ngd"et T ehtRst TEPgnARL S EGFEICE eskiRe s@@nat?ﬁecég@@ﬁVinF ;gr
receiving a request response signal to a request signal; and signa
analyzergllc§t€%+%nt%%egeﬁﬁﬁnggP%nélrFHHﬁ§ﬁiF%éﬁai1a?nﬁeé§é§ﬁmﬁé§§onse
signal receiyer 11lb, an i,gnal 112 anal yzer 1lc constitute communication
pa?h detenﬁ%ﬁ% 117F8FS 8tégﬁrﬂ?ﬁﬂ%P%bﬁ%ﬁi?%atﬁBﬁe&ﬂPPe¢¥ﬂ%%ftt§ﬁgnaL
transmtter function of transmttin ,request_signal containing
an IDfor 5 |éeﬁpﬁﬁy?nSEFﬁéoﬁo§PQNsﬁ?oﬁréﬁamgﬁsﬁPﬁaﬁ§ﬁ¥¥ﬂﬁnﬁrﬁtPéquestt
comuni cat i e e i | _tr tter 1la trapsmis t reques

si gnal on aqﬁzg agt%gggg %% %tg??§F%g%§$q%§hﬁﬁﬁ%%ﬁ?oﬁ%g%% u8§t%P85ponse
Siangd receipiays d1bshagng 1unel 0BnpLrEBSERLENG Ayl £OUCH, Seopgase

signal transmtted in response to a request signal~ r'equ Bnse

FLOIE oo Ak tmte (st ongedrecne] Merdlangl Mlyeer ol e o
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
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whether it is possible to performconmunication with base station 20
t hrough a predeterm ned conmuni cati on path on the basis of comuni cation
propriety information included in the request response signal. PP03+0107-00

further has a function of giving an instruction about whether request
signal transmtter 1la should transmt a request signal, based on the
result of the determnation. Mbile station 10 may al so i ncl ude a channel
25 group selector for selecting a channel group, a hop count information
buf fer for meaelivingg i Mieamat i onreafe il a hopreguest andismadn. -
[ About Relay Station] In the present enbodinment, relay station 30 is not a
term nal fuachinoningtasna r gueatetefwr reledpirmgndngy spreeaansi gndlomr ecei ved
as it is, but atermnal having capability of despreading signals received
froma plurdéteymohiingbi lehetéronsitl0 dis bapessihleonst@0 ged fdewodi ng
theminto informati on sequences. Relay station 30 cal cul ates transm ssion
power s accocdinmgniocatdodesitr ed saweynicrti@vespeedt ihrdydefl By dthetions to
recei ve packets (packet receivers), again spreads the information
sequinces, negugat tIlsdasaloul advededr apsm sshon poherfersnche r@ysdcti ve
spread sequences independently of each other, and places and transmts 15
t he spread magsunedi by sbgudnterfegrace e VeleFersumingd mer@diecladd e. g. ,
channel s according to channel groups sel ected based on hop counts to base
station 20)redsSpfAce thespenray statgoal hast¥shikeindn e calf®dl ating a
transm ssi on power according to a desired reception |evel of a packet
receiver, itraapnifpiBgent stERAEINd FEFPARFR t FAASALS SISO ARG he
transm ssion power. Since relay, statign 30 despreads received, si gnal once
and decodesiPfOFrREbiaR PRf BERE FGﬁYsquéﬁEEWQQCPF&OHe%§5F€§HPeﬁ %t is

feaibble totggf%%%ﬁ%ﬁ¥g;€?gﬂ(§}gﬁ¥iéggndgée££§n§h n%kan%}4through

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

15 transmission of a packet from a transmitting station to
a receiving station, 1letting 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

20 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
reqguest signal 1s received in the request signal

25 receiving step; a communication propriety determining

step of determining whether it is possible to perform
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The configuration of relay station 30 will be described below referring to
Fig. 4. As showmn in Fig. 4, relay station 30 is conprised of request signal
receiver 31 for receiving a request signal; request 5 signal trasi3idxay7-38

for transmtting a request signal; request response signal receiver 33 for
receiving a request response signal transmtted in response to a request
signal ; request response signal transmtter 34 for transmtting a request
response 10 signal to a request signal received by request signal receiver
31; data processonidstion ptoeessimmgurpackeiordaspeed nieciededcen! enel _
measuring part 36 for neasuring an interference |evel at the host station;
and conmuni ce¢quespr opiigaty detiasedier o7 fulre 15igeé efer@hag Wietber it is
possi ble to perform comuni cation requested by a request signal. Data
processor 3mexdueedsin dasi rietaifpmindg olevel eneayedisg gsakpandndespr eads
it to reproduce information. The reproduced information sequence is 20
agai n subj ecd ed reguesdi ngrespoeadi nggigrd D/ Areasmérsiag angkdhe oésul t ant
data is transmtted as placed on a carrier wave anplified according to a
transw ssi ot powemiteied cal culesfuedtf r arespdmsernt s bgnéd. gconicafiadngt i on
about an interference |evel and a 25 propagation |oss at a packet receiver,
or the |ike)irtegmatdon rom propahehisefonopousicebavnobetrriinoedlis
shown). Request signal receiver 31 has a function of receiving a request
si gnal transkie t eammppFcadbione BYeRT baty0 det ermdmiagot $iegp r ekhyosghti on 30.
A
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 transmitting means for
25 transmitting a request signal to the receiving station

or another relay station only when the communication
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5 notification of reception of a request signal at request signal receiver
3l is fed into interference |evel neasuring part 36. Interference |evel
i ' ' an_interference | eRpA3-At]O7RE0

host 10 station at the tinme of receiving a request signal. Conmunication
propriety determ ner 37 has a function of determ ning whether it is
possi bl e to perform conmuni cation at a. comuni cati on speed requested by a
request signal received by request 15 signal receiver 31, based on an

i nt erf er enc@opmsie ypasineriinimg erfieaencedétemhinessuthay patt 36. _
Whether it is possible to performcomunication at a comruni cati on speed
request ed | PaFidrld ndd, tPeriorapitde bgohnudicgtaomaxi and coeguastat i on
speed 20 avail abl e for conmunication on the basis of the interference |evel
measur ed by HeRRATSE ehicnd levied covsabng | meppar foB6rareli compaa i ngguéswi th the
comuni cati on speed requested by the request signal. The result of the

det er m nat i G®SIRPESMBRTBALI P 2Bher awduest deignal ndra3Bniit teetl byt o
request response signal transmtter 34. Wen the determnation is that ?16
it |9 possibhe tePETorshanrl CorARAMIEion neanfiest signal transmitter 32
is notified of the determ nation result. Request signal transmtter 32 has
a function of 5 tF8%s@OMend S aYefilatl ol gheg 9 vdTe maydes oyt bgwoedf i cati on
of the determ nation of being conmunicable from comruni cation propriety
determi ner 3P Fefqukle coEpy :ﬁ%ﬁﬁheFe@é??é?eSBBhéﬁqyﬁﬁhuﬁfémﬁbf
receiving a,request n?igonse si?nal 10 transmtted in response to a request
si gnal tran§rﬁa‘§£r5gﬁtl§3} IR Sfghdansmfding ¢ B2IuREHuSIGNds pomse
signal transpmitter 39 has a function of putting the determnation propriety
infornation% ESeﬁeﬁﬁlYﬁggrégR#%lQﬂ: e ?EPﬁfnngﬁﬁ’bﬁtatlon 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 tfansmitting 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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15 communi cation propriety determner 37, into a request response signal
and transmtting the request response signal. It also has a function of,
j eceiver 33 receives a request resgmisSe0107-00

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 siignatermbmatée 25 debatnabion iandpebef imdusstanréEpomséuded in
the request signal. 117 [ About Base Station] _ The configuration of base
station 20 widndde desctabrdinbel dhe ef enfongatbofi g.irslics ishppwnthe Fig. 5
base station 20 is conprised of transmtted data processor 25 for
processi ng turenesmurntiethdat a sfhadre t e cdrensetiwtekl, andherabym tti ngst he
processed data; received data processor 24 for processing received data and
gener ati ng rfegsiidd dat prevdeEt ttaansmission cof henebfeches hor&guesguest
signal receiver 21 for receiving 10 a request signal; interference |eve
meas® i ng pa&ignzd st andetlkyg i aghaaveniackterseceoll @fficieneced¥itlye st ati on
20: conmuni cat.ion propriety determner 26 for'deterninin% whether it is
possi bl e t o T\Yfler m eenmUALEation wi sYSEeBI | eintlardiniy 10888 t heebagi s of 15
the interference | evel measured by interference | evel nmeasuring part 22:
and request Sté$pPSise signal transmitter 23 for transmtting a request
response signal cgntaining conmunicatjion propriety information determ ned
by conmuni cation PRGHEE yEELRYr MtAGL 6. 2S6OREHNEstERi (& PEREFVer 21 has
a function aof receiving a request signal transmtted fromrelay station 30
or from nobii¥ e HOonay & %uﬁﬁﬁﬁruf%@ﬁb??fF@&ﬁqﬁ§Hﬂg%eﬁ% t¢dh of the

rquﬁ§t signal_tq interference | evel neasuring. art 22. 25 Interference
I

| evel’ measuriig3gartS St WY aMEARGt iTH ofSRehEtA I ng HFTIREr 2T ¥Tk | evel

at 118 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 reguest response signal, based on an

interference level included in the request response
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receiving station 20 when receiving a notification of _ reception of a
request signal fromrequest signal receiver 21. Communi cation propriety
: i ini whether it is possiBf+-G1PD7-00

perform comruni cati on at a request comuni cation speed included in a
request signal received by request signal receiver 21. Wether it is
possi bl e to perform conmuni cation at a request conmunication speed is 10
determ ned, for exanple, by finding a naxi mum comuni cati on speed avail abl e
for communi caigoalon ndneikad s b t hehe nt @eaesiice tesrdnseassigoaby
interference | evel neasuring part 22 and conparing it with the request
communi cat i oReSPLEENG equBSEAE by tdnd 15 Fequest si yraponRequestgnedponse
signal transmtter 23 has a function of transmtting a request response

si gnal cont atheRgnEbRARG BeRN6n TR pir sl ki brdad i 6AIBASPr gEsPenyeof
communi cation based on the determ nation 20 by comuni cation propriety
determ ner 251983l r glopfaiiuiiontie okntebierenaat Leelo reasueaslr b¥ of a
request signal. Request response transmtter 23 can identify relay station
30 or>transn¥lei ndnéeafesenre aslevebur BeashriRg r MRS sidhdl téased on a
source ID 25 included in the request signal. [Method of Determnin

. quest [ ) ]
Conmmuni cat i ol P2FRf233on CON@PﬁéﬂétéPndéPéﬁﬁiHPﬁ@r§aééﬁﬁuﬁFéaﬁméﬁegath in
nobil e co ni cation system 1l of the present enbodinent will be described
bel ow, whi | ¥l s'¥et ﬁ%%ﬁgt%ﬁfeo%orﬁﬁfﬁ?%qm%’at FP&ECer APHERGIReREO
according to an 5 enbaqdi nent of %he reseq; i nvention. ,The met hods of
det er ni ni ng PR Tonfifr cALROEE phth iTRIIRRE nEERBARS Bt Sd&r&tni 17 ngng

et e mi ng. S CERERT b TS hSRENer yPROCE rRIY od THEIERyuarLEs.
g =T i n y r e quafi£§.
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 accgording 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 1relay station; an interference level
measuring step of measuring an interference level at
the host relay station when a request signal is
received in the request signai receiving step:; a
25 request signal transmitting step of transmitting a

request signal; a request response signal receiving
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10 These nethods will be described bel ow usi ng exanples in which nobile
station 10 serves as a transmtting station. Prior to the descri tionl of

design in the present systemis presented in Fi; yuﬁﬁTF@ferring to Fig. 6,
the cell radius in this systemis 1.66 kn1andCzQ#nunica®ion at 64 kbps is
secured in single hop connection. In this system conmunication at 384 kbps
is available in part inside the cell where the 20 distance is 1.06 kin from
base statiosigfalWiearesed védopkgonnebei orraguesta sragpensel ayiig®adpplied in
this system the present systempermts four communi cati on nodes of single
hop 384 kbpseceuktingop 3@&rcps, andigl erhagpesd kbpesrangenul 598§ 164 kbps.
25 Supposing a relay at a relay station requires a double communi cation
time, an ef teehbméttamgumezats ofospbednMiipbng amyeGuRsS FHEFREESSon
beconmes half that in single hop connection. Nanely, the effectiv

conmuni cat i engapéedcostdDRikdpstien BBRekbpEeREE!t iIfHSlcORRBERT B, %é’nd 32
kbps in 64 kbps nultihop connection. This point will 5 be detailed bel ow.

Fi g. 57A shotkean ioxeenfierencahi ¢RVABDhI IMEARERITGs MP2RFe cBRAect®® to a
base station 20 by single hop connection; a nobile station 10 withjn 1.06
km from t he ip&ee steatioon CROMEEYL ARt Ioh iRassH L oFne Ydies  dSHFI™E 5ot her
mobi |l e station 10 apart nore 10 than 1.06 kmfromthe base stati.on wthin
the cell isbyonkbet ednheretakppd. FPHPURECRELIGR i??%%qréﬁﬁﬁﬁmgﬁﬁﬁfhg an
exanple in which a nobile station 10 | ocated nore than.l.%f kn1%ﬂlrt from
the base st B€ESS 2030%, cHREEE: S by LREFEPhoF SCEMEG i "% né8 a rel ay 15

station 30 for relaying between the bile station 10_angd. { he station
20 is locat é@c\ﬁiltvﬁid% 1IeB KhPEr o?ﬁ‘f%@be?stzlesrt aﬁegﬁyZO,s %gjé%)ﬁhecal;ss(;%n at 384

(PR PR e s Cslay S ghon S8 a0 ik getraen 2011
fhe el ay sCAELHeS0 Shpphaf ng ERECPE a) Srea res SHONRIE RS commint cat] on
kbps bet neol 2RSS | € eb A0 om0 RS R b 2t of Lo o, SRethods of -
deternininggg%iégngg“gﬁéﬂﬂéﬂhégﬁrEignal.
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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121 with the | argest conmunication speed will be described below with
reference to Fig. 8. The nethods of searching for the comunication path
wi-th-the largest communication speed include nmethods of sequent iF@lblky0%07-00

searching for it, starting fromthe conmunication path with the maxi num
avai | abl e conmuni cati on speed and net hods of sequentially searching for it,
starting fromthe communication path with the m ni num avail abl e

comuni cati on speed, anong which a nethod of 10 sequentially searching for

the comuni gMdPbPatdbe Std | 10rdd0er ¢ hﬁewlﬁéwp PRd s £ fled he

maxi mum avai | abl e conmuni cation speed will be first described. Fig. 8 is a

flowchart shrawngHe e RETAEAPNs 0 t CEHTBMNI £0drh O Pédndledeids nes1dyd i n
determ ning the 15 conmunication path with the | argest comruni cation speed.

Mobi | e st at isasatli®riet e ntassohbe eoMttei aRigus todeymild codmamiedd on pat h
at predetermined intervals of tine or at timng when a need for

comuni cati dm 20 tiid sessefiseshowsidndi 9. frandmeiting e sswdpon fan st
attenpts to connect by 384 kbps single hop connection (S11). Specifically,
mobi 1% st at iiont kG taddem r egueshisagiah tspesdi tdetre riim iirransiep aof equest
signal containing a conmuni cati on connection request at 3B4 25 kbps and,
when base stdattieomi2(i e cal vigst d et ateipre stommuymiata t tamsspada dod rweemobi | e
station 10, interference 122 | evel measuring part 22 neasures the
i nterferencéheevamist raldpaset Stian an@hsSubserireind ystdtasm seattilon 20
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 level measuring
15 step, and the interstation communication speed
information determined in the interstation
communication speed determining step, and, where the
request 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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makes communi cation propriety determ ner 26 determ ne whether it is
possible to performthe comrunication at 5 384 kbps with nobile station 10,

based on the neasured interference | evel. Then base station 20 peps-0107-00

comuni cation propriety information on propriety of conmunication thus
determ ned, into a request response signal and transmts the request
response signal to 10 nobile station 10. Thereafter, nobile station 10,
recei ving the request response signal, makes signal analyzer 1lc anal yze
the comuni galde@R iRIgORY irRighd 9 yimid Dhdwitdgidegen e theshiegp@st fx@gponse
signal. As a consequence, 1f the single hop comunication at 15 384 kbps Is
possi bl e, atepemMmiiaineaiiita Meatst 14 o384 Khpsoms | g thawprsnestd Oion S

determ ned and the conmunication is started. If it i.s inpossible to
perform t he ap@nmagreaditon Hyrd88dekbpeesppplse Rdgnadnneeidadmimy sgegch is
made for 20 a relay station 30 avail able for 384 kbps nultihop

communi cat i araETkdd iPpedfldmaldey/,lawsl It silid | traddhittairsgm dsawi srequest
signal containing a comuni cati on connection request at 384 kbps and, when
a relsay st abironh30 fedGsi &t raquesontgnadf tleasreduesk fsigmb, nobil e
station 10, the relay station 30 neasures the interference |level at the
relay stati @heltgellhy Theati@ld tidresmitsay tdteat requad8tnakegnadbnmamd cation
propriety _ determ ner 37 determ ne whether it is possible to performthe
conmuni cat i detatrmtime sc duiveu nirdty sora tsipee 88z Idpsi drerspegd riesfuestred by t he
request signal, 5 based on the neasured interference | evel. Wen the result
of the detetienatdlay i stahaoni ends theposerdleing géatdem e @RI cat i on,
the relay station 30 puts the conmuni cation propriety information

i ndi cati ng Ph&eInggpali IStakieon tafe a FARAMTRT dlhe i TRD1S T RARANSD
response signal and transmts it to nobile station 10. In this case,

reqdfst si gRdEnedandiisecderihy dnfifnie RN giREl sinmiadidedatel §he since it
is inmpossible for this relay statigon 30 to performthe conmqunication at the
request conFEAVEST ofPIRRRIC SEINGluslkd eS8t FABIGRY f SN LseartHFF or a

comuni cation path fromthis relay statiqon 30 to hase station 20) For this
reason, tranSf S5V oFt?ﬁéoPecﬁ}’éyset ERGnadn e SEEAPRat S A G WY nt of

| nor ease of SERFRcOHAPIALGT  HeSht £FE TS Koo PN S “vhen
communi cati Qn _proprni ety ermner 37.deterni hat, it isS possible to
perforn1thesgg%ﬁuﬁﬁgﬁii%%?gfﬂ%anra§J§%%I?o%kggéfﬁaﬁgﬁpﬁgé%ré&ﬁ%éi si gnal

cont i ning gn(éom%int%‘?htiit%n %%%“e?é%sffq%eéég 56%8?%1% Wign dp, base

stafion 20 recei ves € request signa rans e relay station

30, interfe%gg%gmh%%ghdnggggigw 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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124 part 22 nmeasures the interference |evel at the base _ station and

comuni cation propriety determner 25 determ nes whether it is possible to
serform-the—comminication—at-the rnnllF\Qf communi cation QpF‘F‘d V\E‘PhB'SOI@]E"OO

|JL4I UT T TITe— oot oTTT oo

nobi l e station, based on the measured interference | evel . Subsequent vy,
base station 20 nakes request response signal transmtter 23 transmt a
request response signal containing the communication propriety information
on propriety of comunication to the relay 10 station 30 as a source of the
request sighhk. chwenurelcatisirat path3®ithecehei dgrybetr eguesin reespiise si gnal
thus transmtted, transmts a request response signal containing the
comuni cat i epepdopri éhy icotnoumetadi onn@attde o atri stiyd nige ey etk queiierst
response signal and 15 the commrunication propriety information at the rel ay
station itsélife(Yuednuyi cabktée besdisnpf tthensommenstcatiion b@ecthen nobil e
station. 10, receiving the request response signal, makes signal analyzer
11c anal yze the 2Bnetheunimstdonspgrsponetyctafdimat iton thel gpdedeant t he
request response signal. As a consequence, if the communication by 384 kbps
mul t Phop cohn¥entdan; QSpessleaIaer sttladti oins compani stilng :r elegyaessttatsignad0 and
base station 20 both are comuni cable, the nobile station 25 determ nes the
conmuni cat | BACPAVANEY 3IBRTKDpPS fewl t | hepe Lohh@ct ifon Beguestr t idnal

comuni cation. 125 | f the comruni cation by 384 kbps multihop

connection FE5angpdssesl éromphe flbinisaistdnidorn tatiemros from another

relay station; interference level measuring means for
measuring an interference 1level at the host relay
10 station when +the request signal receiving means
receives a reguest 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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to connect by 64 kbps single hop connection (S13). A specific nethod is the
sane as the aforenentioned 5 attenpt on the 384 kbps single hop connection.
When-it is possible to performthe communication by 64 kbps singPe3hdb07-00

connection, the nobile station determ nes the comrunication path by 69 kbps
single. hop connection and starts the communication. Wen it is inpossible
to 10 performthe conmunication by 64 kbps single hop connection, the
mobil e station attenpts to connect by 69 kbps nultihop connection (S14). A
speci fi c meRR8AS) s anke igded sda ttilpn afaammneina tormed sneashpin fmrnated 884 kbps_
mul ti hop connection. Wen it is possible to 15 performthe comunication by
64 kbps nul £RRdBIEEnABCTinen readve stolid s ot istrgrddt eratigised Hey the
comuni cation path by 69 kbps nultihop connection and starts the
conmmuni cat | BATIUREEN reIpPRIHossiBhalt o yrasfioring hemeamsuni tat i drheby 69
kbps multihop 20 connection, the nobile station is incapable of any
comruni cat | BA2BABLERENFobi Tt ket PEn Yhskeobhes| Iredigonestat idre Reke is
determ ned to be | ocated outside the comunication area. As described
above, nobi FEUEESt Pénthe Fsavestesdom@ly attenpts to connect fromthe
fastest comunication speed and establjshes a connection to 126 base
station 20 at thePcBRREAPRaET Hiecte Y ef hRhéan agso&dimgniteaite wher eby
it is feasible to, determ ne the communi cation path with the | argest
connunicatiBﬁe§BBEd¥£ﬂFQ§ﬁ%&HF§h%ﬁﬁf%%ﬁﬁ%cﬁ?gﬁlﬁétWéénanﬁﬁhﬁé Pst ati on
10 and base sta%ion 20. A net hod of segggntially performn he ,search from
the conmuni B2PFoR paf ATHEPACSERE R ni FYRCESmuA it i orf Speed SAiF e
described bglow. Fig. 9 is a flowhart show,ng the operation,of
connunicatigﬁgﬁa?ﬁsgboaePzrﬁiR@Fw%f it OFe Pe i sﬁﬁtglﬂﬁhﬁﬁﬁﬁégPi5ﬁ pat h
w thna | argest. ¢ | catj.on speed., Lt .is assuned that the caonditions for
TO g reéﬁ?@{%é‘ Stg#ﬁéj letthgh ig?o%pﬁgﬁrrnﬁﬁﬁﬁggﬁﬂnﬂﬁnication

radio |ink desigh are'the sa Ys those

oY L PEEEh St S SO SEL DT AP, O O A O s et
ey 15! L EILE L ERMEELo Y A ORR L ULLLURD. EORRECIIIE W 1 11 TS
af orement i opgsnat s88PLeeN tBe204 kbR iGHLti RAP interference 1level
measuring step of measuring an interference level at
15 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
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 reqguest response signal transmitted from the receiving

station or from a second other relay station, in
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20 connection. Wien it is possible to performthe communi cation by 64 kbps
mul ti hop connection, the nobile station attenpts to connect by 64 kbps

0 -
(S23)". When the first attenpt results in 25 finding incapability of the
comuni cati on by 64 kbps nultihop connection, the nobile station al so
attenpts 127 to connect by 64 kbps single hop connection (S22), _ because
there is a possibility that the failure in connection occurred because of

t he absencerefpansappropritate rebaysstasignaB0.thesmitisd atirenpind results
in finding incapability of the comuni cation by 64 kbps single hop

- connection, reheesnbi |Ligidl | oorbreniesingcapalds ofamdly go hfedd on. \Wen
it is possible to performthe comruni cation by 64 kbps single hop

connecti on, rebponski | eighali onradsmad §eimd S stepcobiect rdysmBét kigs aul tihop
connection, while securing the communi cation by 64 kbps single hop
connecti on £884est\Weaspbnss pesghdle ¢onpeifbig titee cdmasy it ian by 384
kbps mul ti hop connection, the nobile station attenpts to connect by 384
kbpsSsi ngl ecéBmhnpcetnpact ispeedihi iefcevatioy tdeteombnadcatinon dye 384 kbps
mul ti hop connection (S26). Wien it is inpossible to performthe

comuni cat i bnteys884ikbpssimylicatdprc speed | datethinimdi beept, atairah starts
comuni cation at the nmaxi num of conmuni cati on speeds succeeded in 20

est abl i shnrehRtefssaron cermmm heatiot ospeed. einfotreathomudincdiided by 384
kbps mul tihop connection (effective conmunication speed of 192 kbps). Wen
it is possibleths pad@sh tIRSRUMRIN EIa bnrege BBadkbps thiengleguess
connection, the nobile station starts the 25 conmuni cation by 384 kbps
singl e hop E3PREREFPONSIYPRh dieCRishnp4sitePis Fapddis biteansmiditicam t he 128

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 reldy 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 request 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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comuni cati on by 384 kbps mnmultihop connection, there is _ also a
possibility that the failure in connection occurred because of the absence
of an appropriate relay station 30, and thus the nmobile stationrpdsoi107-00

attenpts 5 to connect by 384 kbps single hop connection (S25). In this
case, where it is inpossible to performthe comunication by 384 kbps
singl e hop connection, the nobile station starts the conmunication at the
maxi num of conmuni cati on speeds succeeded in establishnment of 10

comuni cat i eBmheheEALtOHA, BpBRUY, behtreedManictat ipRA Oy 4 s i9nrgl e hop
connection. Wien step S25 results in succeeding in the 384 kbps single hop

connection, cbAstiRAthAgSt aki ON cdam@MTicags dnhe GRFRUNT GRitwekppat Hey 384
kbps single hop connecfion and starts the 15 comruni cation. Since the

search is stapheflitt oAyt ReeQFMUNGRtE09 patbiwihl BRetAbAl, M the

comuni cati on speed easy for securenent of conmunication as descri bed
above, the traBshotthagstsantieh,cofetelent the e¢aanbrRiZ@ikgpistas ighort as
possi ble, by first securing the comruni cation path, and the conmunicati on
pathswith the |abjesttcortriredneonthpeetdotab beomeirelda tissh byspeesd or m ng
t he search for the comuni cation path while stepw se increasing the
comuni cat i batepead. t2é A rehsoitbindet etatbong die ddrmerumecativdmgpat h
satisfying the required line quality will be described 129 next. Prior to
t he descri pstabhioh bhe thenmhasicatobHnthat hndetretaicdiong coetrthurd, caltétonus
describe the line quality and others exenplified in the description. The
requi red |i apegdalbetbyewar e¢achs pdéfri nefl yasicosmandatoodedgeadae val ues
of which are four values of 1 Mips, 2 Mps, 4 Mps, and 8 Mps, and
communi cat i bhensaesuedaadspondpaght Waitdt o-kg elargest4 commind atsdommul ti hop
and single hop communi cation nodes. In the above-described nultihop
conhBction areefapribheegammeniggtira PRELc emhisiiyinidotrne redwWdechere is
al so described a case where the relay rarely causes the delay of the
comuni cat i bARE| AE21BEKcENt hB8ePRRD ScSeshEc EAFMYBRERTIERG GP6RYsyst ens of
mul tihop relay station 3.0 as described bel ow, which flow shoul d Qg adopt ed
is 15 deterni ned 2RREREF nF &% hET8YLPBM BFCPENRA s8¢ i BE 3@ TSRS Tul ti hop
relay systems w |l be.descrigﬁd b%I%yL The first multihop system_ .as shown
in Fig. 10AMPYENEIS)stBnfi ASHAYCE TBhe OPelCRPPILELIER SEF G TS SHE P ay
transm ssi on dutinggrece tion 9f packet..ln this case, 20, ther.efare;

supposi ng ar?Fﬁévﬁ es .%F%cw Pfansﬂ?%%?%&P%f R pd@?%?%an 53&&F& hop
CoMpUn Call Rahgn el KLOR DPGERRANN LALDPACKEL [l A0SESH Ahdih L1 P

r
co ni cati _ _ ( nication "speéd “auri ng nulti ho
communi Cat!QQlé;? Nt sihe C%%‘@ﬂf&?éh@@ %%V%Heq'ﬁeadslﬁfil}gq.sfnggl’llg hap
comuni cation. The second nul t1hop system as shown in Fig. B, 1s a
systemin 130-suring 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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which the relay station also perforns relay transm ssion during reception
of packet. In this case relay station 30 transmts the (n-1)th packet
during reception of the nth packet, so that the tinme for 5 trangmossioamzeho

N packets is equal to the time necessary for transm ssion of (N+1l) packets.
In the former system where the line quality request is one for k Mps, the
communi cati on speed satisfying the request is k Mips in single hop
connection and 2k Mops 10 in multihop connection. In the latter system
where the |ijyeSueddt ori egoettini 6aenenf spekdMipgorhbeieandudeenihea speed _
satisfying the request is k Mips both in single hop connection and in
nul ti hop compgectinen. ith ke sapeimt icohmeiniaaadmiunispakidondpat bmiri rgmi ni ng
method in the former nmultihop systemw || be described with reference to
Fig. 11. Weiedds, ragdi r athdidetfgalddguest gsvgnans ia comaupecaivea speed
(S30), nobile station 10 first attenpts to make a single hop 20 connection
at the givenfesmuiheat | enhepeedréS3y, SBIZtS30, 0R1ISI7) . chbataenanyl e,
where the required line quality is 2 Mps, the nobile station attenpts to
conneet by 2ibpsstsatighe lvoprooriedtiicon §538). iSpeoidatcad yingbbdée station
10 transmts a request 25 signal containing a comunication connection
request at tire theerequesunstghabn speed and, when base station 20 131
receives the request signal transmtted fromnobile station 10,
interference | evelA neasgramgfpar th22 nedagurss ttimn i ateofdirgiceo| thel at
base station 20. Subsequently; based on the neasured interference level, 5
communi cat | @resopr i ényedstonn her a2 nhatr@m apel et for 4 tmétpbeBible to
performthe conmuni cation with nobile station 10 at the conmuni cati on speed
request ed bynalhiele equeenmeh ipat ioThenspasenst agn8n 20fphts rAéaying
comuni cation propriety information based on 10 the determ nation, into a
requedt resporRESBl gRkdn of 2rRASKEESIFP™t 8 AEBNFBRISEAPPORTADIONOBPI e
station 10, receiving the request response signal, then determ nes whet her
it is possibte HEEPMF mStRE 19Mng| éeEBﬁnéonﬁurﬁ%‘iW af X EeREtGitved
conmuni cati on speed, baseg 15 on, the conmuni cation grogriety inforpation

s go

i ncl uded in X3 $Equéstne pﬁﬁ?%l§+ﬁ%aFﬁeﬁhe_ i £°F§ 9i gt e*E8 BB f orm t he
oL 1ol e "or, P TRl e, B BTSSRl e e
Vhen 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 reguest 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 reguest
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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20 it is inpossible to performthe single hop communication at the given
communi cation speed, the nobile station attenpts to nake a nulti hop
connection_at a comuni cation speed equal to double the given cBRP@@mil&i+dh

speed (S32, S34, or S36). For exanple, 25 where 2 Mips is given as the
requested line quality, the nobile station attenpts to connect by 4 Mps
132 mul ti hop connection (S34). Specifically, nobile _ station 10
transmts a request signal containing a comuni cati on connection request at
t he communi gahih@ni&8€EENOf spabde ddtmiremgontep cahdpn wpmes 4ahe, when 5
a multihop relay station 30 receives the request signal transmtted from
the nobile séghesn Iigrdle nel aynst aticed ved nkasur édhet hethat enfedraance | eve
at the station itself. Then the relay station 30 nakes comuni cati on
propriety detetpbner 37sedet eomitadningt hémntEQ sitia tiionposwiriua itoe tienf or m t he
comuni cation at the conmunication speed (4 Mps herein) requested by the
request sigsptedbasédrmatibe rmeaduded int theerequesitewdlgnaWhen the result
of the determination is that it i.s inpossible to performthe

conmmeni cation, theheel agldy ststtdtoipr30 peterding coRAunitbat | AFFeddri ety
information indicating the incapability of the conmunication, into a
request respomsrtibgnal(thed tedrgni ts$athen egregiraresgdnsexsiyi®@d)to t he
nobile station 10. In this case, request signal transmtter 32 transmts no
20 request megmakekn Wraleinterifgceagse kgieelef pfcitdivyretayhs tidsiate

comuni cation system Wen communi cation propriety determ per 37 determ nes
that it is possiLbl evhenperderivihe GonFERANESL oR1IRRAE AW, Et RS 30
transmts a request signal containing a comuynication 25 conne%%gon request

at 9 Mops. Frensmitéed wheRMaddest HHHTGF HdGei FeE TR 18F  Y&lest
signal transmtted fromthe relay statiqn 30, , interference. .l evel
meadfring paPPtézrmﬁﬁﬁﬁﬂﬂﬁﬁ?EQ?%te??érgﬁEErWéVEF éﬁﬁwﬁﬁﬁ? %§é§%ﬁQOn and
based on communication speed 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 speed between each pair of
_stations constituting a communication path between the
transmitting station and the receiving station, to the
receiving station, whereby the receiving station is
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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t he measured interference | evel, comunication 5 propriety determ ner 26
determ nes whether it is possible to performthe comunication wth the

i i ' Ri-cati-on : 3 /-00
station 20 nmakes request response signal transmitter 23 transmt a request
response 10 signal containing the comunication propriety information on
propriety of communication to the relay station 30 as a source of the
request signal. The relay station 30 receives the request response signal
and transm PSCUEFRQIRARD r 883dnsBLsi YRl i it &N n§Ot HEPtSF hf€ation _
propriety information,included in the received request response signal and
the comuni CIFORIHRbHPTePFT nW&FHaFSSn ACIERE FOMRLCatiioR speed
("comuni cabl e" herein), to nobile station 10, Then nobil e station 10,
recei ving the FBEUESIMMBISEIde™ PaditySRt by ¥hdi RS hARSEAERD £1P€ possibl e
to performthe pultishop communi caiion at the given conmunication speed,
based on tH%u%%hﬁﬁnPEaF%ﬁsﬁﬁ§kﬁi yt R GPRBERSAAEABP USR8 t RBSPequest
response signal. Wen.,it is possible_to rformthe_nul tj hop conmuni cation
2t the 25 giVenZESTIIAATalT Th SFeelraPREE tPs Rt fFERT 615y SPAFFOn 30 and
base statioqézo b%th are conmmuni cabl e e i stathgn.deternines

| 134 bi |
% 85 Sgpﬁnﬁ?|ﬁﬁTW$ﬁﬁF%E%ﬁ%CPFSHtngt% © c6RAIRFEAEBE speed

t he communi €
d . . e ; :

commun cat | ST ¥ he B0 ek T camr st LR S Fork °oBf e Behifon 15

i ncapabl e of 3gyEAMUA EALT Gl FBTBLCAL LON AL S EL LY fg fet hod in

the latter syStem w thout delay ni cati on spee escri bed

bel ow with gﬁgeag@gfmigegigomﬁgnéggﬁgéPl%Qtwben the requested line quality

is given as a conmunication spee _ l'e station 10 attenpts to connect by
si ngh e hop connecid on R iR C%mﬂhéatél&&rép%(%%i(l%“lcoﬁﬁﬁnil'éé@ioﬁr SA4T) .

For exanple, where 2 Mops Is given as the requested line quality, the

nobi | e 15 si@dt s At eyt $rle@e@NNealeRAY 1 nMopsr ShdE!| &R deNNegki on
($43). A specific nethod of the attenpt on connection is the sane as the

above and resbhip@nt céRBAhERRIEOBN S sGEtlehed Wiesdin Wiea | keteipeagible to
performthe communication 20 at the given communication speed, the nobile
station deteratiws tdred cauly catiamigat kompriisegl e reapesannedyhab at the
communi cation speed and starts the conmunication. Wien it is inpossible to
perform t hecssegr Endnop me@msuni £ati onrexdeiingyi ven amyuestcat ségndd speed,
the nobile station attenpts to nmake a nultihop connection at the
conbuni cat itomarspetdtd P4 X rdil4 th846t rd88mitting 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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-11111 / or $48). For exanple, where 2 Mips is given as the _ requested
line quality, the nobile station attenpts to connect by 2 Myps multihop
connection (S44) . A specific nmethod of the attenpt on connecti aipd-S Ahe

=TT

same as the above and redundant description thereof is omtted herein. en
it is possible to performthe nultihop communication at the comruni cation
speed requested by the request signal, the nobile station determ nes the
comuni cation path in multihop 10 connection at the comruni cation speed and

starts the coramnicatdOReaWierns tths ir@?:%%%iit?x'ge $ 0 PESH OB ERRines -
communi cation at the @i ven conmuni cation speed, the nobile station is

i ncapabl e ofhéflye £0MIUNI Gad | OPos¥BNea RRAUGSE LEbHh NecBMALAE ¥at o8 VEN, the
15 nobile station is able to determ ne the comunication path satisfying

the line quaddiesedd nmake aaconpeghkesl, asigesc)ibagahpvesnandiht is thus
feasible to provide a high-quality comunication environnment. Wen there

exi st a pl uitéiFeRdnEOMURGat B 1RRPabPS thal | S{vd feke £d¥e-d egupsied |ine
quality, a comunication path may be determ ned by narrow ng down

conmgini cat i Pt g besads o ldp W S obr ORhEDbELBe St-ahhoBL 101 bR base
station 20, based on totals of transm ssion powers at nobile station 10 and

at rel ay 25t§f@é¢on wAludf th@naike;hé Focoﬁmaﬁptg;i@ﬁerepgbgrgg ni cation
speed of 2 Mops is requested as a |line 136 quality and if the Mops
si ngl e hop dorewaciniong antedns Mops tnkt i hepagonsestion betheamenayail abl e,
the 2 Mops single hop path with the smaller hop count may be determ ned as
a conmuni catherhguat hitSi nee tpespikbent tb erfmodiorent adaptsitaei owt hods of
first attenpting the

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 value 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 wvalue.

In these mobile communication systems, the base-
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singl e hop connection, the communication path with the smaller hop count is
preferentially selected. (Second Enbodi nent) The nobil e conmunication
system-and-communication 10 path deternm ning nethod of the secon@03-0107-00

enbodi ment for permtting comruni cation path determ ner 11 to determ ne an
opti mal comuni cation speed will be described, using an exanple of the
nobi | e conmuni cation systemwith nultiple relay stations 30. Fig. 13 to 15
Fig. 15 show the configurations of nobile station 10, relay station 30, and
base stati ort20jionedpacidtvelryluwhiich senstiot uthee t hiénimbmnl eecemsaxiycat i on
system according to the second enbodi nent. [About Mbile Station] 20 The ~
configurativaloé nmebd e tdteat ionldP-sidfide ftasgetesvailbed wot h onef er ence
to Fig. 13. Mbile station 10 is conprised of request signal transmtter
11la for tradsfferengy sheegdecm,siwipegiebyr dduést fraspoise to grapressei ver
11.b for receiving a request response 25 signal transmtted in response to
a request skhraldecormsdi caf | GyssEFedcdpeeifynevhile flRwelsing nithieng a 137
5 error rate of the entire system.

In addition to the aforementioned transmitting
stations, the present invention further provides the
transmitting station wherein the communication path
determining means memorizes a receiving-station target

10 value and a relay-station target value for contrecl of
transmission power independently set at the receiving
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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communi cation speed on the basis of a request response _ signals and
communi cation path selector 11f for selecting a communication path on the
basis of a communi cation speed determ ned by communication speé®03-0107-00

determ ner 11d. These conponents constitute communication path determ ner
11. Mobile station 10 is also provided with connection signal transmtter
19 for transmtting a connection signal, and ACK signal receiver 15 for

receiving an ACK signal transmtted in 10 response to a connection signal

and is furtdeimepdova gesh Wepded | dpssedted theaiptecfesencd3landlretei ved
data processor 12 simlar to those in nobile station 10 in the first

enbodi ment .tiReqpest i 6i ghabtheaBanblt ehel ke lhas st{tiwt i @n. aobotbee
transmtting a request signal containing an ID for distinguishing the host
station. RegfiesheSignaledt ansspohee blgnaransthid srebeivéngestasignal on a
regul ar basis or at timng of comrunication. After a start of

conmmuni cat i f¥rge€GEEbhe Si @@l the anshaytetafilan 20arggul malyetransnmits the
request signal. Request response signal receiver 11b has a function of
recej ving a requesicsdmsionseositdireae ttamssmiteingn stesponse tik aisequest
signal. A request signal received is fed into conmuni cati on speed 25

det er m ner fldaks ibemuoi caupprespettedaiesmase 0fd Swsten f gAPEFdRY138 of
determ ning a conmuni cati on speed fromnobile station 10 to base station
20, based orhile elpestringsphesersegnadtecedi Ve oYtirgue¥steBsponse signa
recei ver 11b. Conmuni cati on speed determ ner 11d has 5 interstation

conmmuni cati on spedtd dedditinBr fPe ftdye deR EPRPRFRHELGRSH nt EPSEAVIBH

comuni cati on speed between the nobile station and relay station 30 or base
station 20 statlensr c&hsf BresglbstIVEsPdide ERGRAPLoPANEAREI SP6F an

interference | evel at the source of 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 level and the receiving-
station target value. |

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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10 request response signal included in the request response signal.
Commruni cati on speed determ ner 11d determ nes the conmuni cation speed from
mohile station ZO to base station 20, based on the interstati onFP03-0107-00

comuni cati on speed determ ned by interstation 15 conmunication speed
determ ner 1lle and based on an interstation conmuni cation speed between
each pair of stations constituting the conmunication path fromrel ay
station 30 as a source of the request response signal to base station 20,

included i ngdhwad e6gi vad rigfunste bhdespenet sngnalhe el gytseasdomice of _
t he request response signal is base station 20, the request response signal

contai ns no dad¥qudmtdiqne of interstation communication speed, and thus the
interstation communi cation speed determ ned by interstation 25

comuni cati on speeathedepeegener ideehsisnt hahgo byirdvielezombei caélap speed
between the transmtting station 139 and the receiving station. Now, |et
us descri be sxatimat hqtegkidet €nai nirtge 1 tea civnrurioratindcasjead sgpee¢de basis
of the interference | evel. The comuni cation speed is normally one of

di scret e valdease Aeireing netk inslepsdrmb ndzepona chr plapt esatbon t husygéor
exanpl e, the communication speed R can be determ ned as a maxi num

sati sfying thel el | ofdnNg exqiessl on éHr St Ransthies Somlet epoverd byet he
interference level. R< S X k(constant) 10 Commruni cation path sel ector 11f
has a functiiordedertidrerng nofig theconeceichngostpatibn esrdreonfotring
information of the comruni cation speed determ ned by communi cati on speed
det er mi ner Flhkeibr ¢ repeviibisdain,y, and st trmineehtée alvbenshatdeion path
in a single hop 15 connection and a comuni cation path with a | argest
comuni cat | (rPTEPEEdza{bousPReFay 138 ¢ o Rebay iftanferessean 1¢vee

descri bed next. In the present enbodinent, relay station 30 is simlar to
20 r ay st @&NhrEso Tl adrS Fa¥en Sredf frefi? 1% descri bed above, in that it

does not function si |y as a repeater for relaying spread signals
recei ved, as theyAccrI:pr ing to peach of thesg gta £ons, g 25

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 quality, Dbased 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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are) The configuration of relay station 30 will be 25 described referring
to Fig. 14. As shown in Fig. 14, relay station 30 is conprised of request

_signal 140 receiver 31 for receiving a request signal; i nt erdfoy-enNee -00

| evel neasuring part 36 for neasuring an interference |evel at the host
relay station 30; request signal transmitter 32 for transmtting a 5
request signal: request response signal receiver 33 for receiving a request
response signal transmitted in response to a request signal; interstation

comuni cat i on Sp%&%ﬂ¥3fﬁdﬁﬂért%@&‘HomHﬂﬁﬁdHﬂﬂdﬁJ§§tﬁnaétéka&hQﬂﬁ -
comuni cati on speed between the host relay 10 station 30 and anot her rel ay

station 30 g ase Statign 202 @6bBe S CQuPbraskequest JdeRsense skgnal on
the basis of an interference |level included in the request response signal

received bys;ﬁ@@ét@St:aE%@QQseqrsig@auowe@@hgertrfe?; ef£6HeShteSPONEReSi gnal
transmtter 34 for 15 transmtting a request response signal containing
infornnlicwbﬁ&iﬁ@e%ygm@mnication speed determ ned by interstation
comuni cation speed deternminer 38 and information of the interference |evel
meas®ir ed by i nt erfrer edaethieviel tareaser i afp pandn tHgneahdcdatman2B8aptonessor 35
for processing packet data. Relay station 30 is also provided with
connecti on agnal deeeemiaingl fprogeamsyi nghe couesdnton sngeaktiooonnection
signal transmtter 42 for transmtting a connection signal; ACK signal
recei ver 43fidnthé¢ecgnoviggesn ACE sigmalurdatriamsnpgtéd deteesponsg to a
connection signal; and ACK signal transmtter 44 for transmtting an ACK
signal. 1l4Iprodram wherein the communication path determining step
is to determine the communication path with the largest
10 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 and at the receiving station, and
based on a receiving-~station target value and a relay-
15 station target value 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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10 15 20 25 Data processor 35 extracts a desired signal froma received
signal and despreads it to reproduce information. An infornmation sequence
reproduced is again subjected to coding, spreading, and D/ A conygf$l@igR08y

the resultant data is transmtted 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 controller (not shown).

Request sigpal {oceingi By has aaf unctd on seh i8Rl VARY shifquasing gnal
transmtted fromnobile station 10 or fromanother relay station 30. A

notificationeidi fidkisN4iheCaRELOR Ol NRAWES tarS | IGAY r i JrRQUESy i gnal
receiver 31 is fed into interference | evel rfeasuring part 36 and Iinto

request sigaal at haReMddaliol? widH e f pEgHest | 8YBhalBaSUNiRGRA 136 has a
function of measuring an interference | ével of a request signal at the host

relay stati@Re30refegyestssiganl fsoasming erstephas a dosiaidi¥atalon
transmtting a request signal to another relay station 30 or to base

statson 20. pReguestyr dspermgningnatepeedi ek e3hihdngd whentidron tofi o ecei vi ng
a request response signal 142 transmtted fromanother relay station 30

or from baspostabllen 29, ped foempofaenini Cat Bspest Si grAimrurdrsmiloned by
request signal transmtter 32. A request response signal received is fed
into interssptedn omesed atiimonthes peegustet ersiignar] ,38bakaterst atthen

communi cation speed determ ner 38 has a function of determ ning an

i nt erst ati ohntenmfienenati drevsleecue betneeninhehwsintekrfygrehati drvaidd anot her
relay station 30 or base station 20 as a source 10 of a request response
signal , based€asnrihg retepverhd edpassd r esponsesianatatyoret hadgeft

determ ning the comuni cati on speed on the basis of the interference |evel
is &Pmilar Yalumat f£artheceassodf nobil etseasmgssion 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 contreol 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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15 Request response signal transmtter 34 has a function of transmtting a
request response signal containing information of the interference |evel
reasured—bythe-interference level neasuring part 36 and the i nfFRI3+@EI0 D00

comuni cati on speed determ ned by 20 interstation conmunication speed
determ ner 38. The destination of the request response signal is the relay
station 30 or nob=le station 10 as a source of the request signal and the
source is specified by an ID included in the request signal. 25 [ About Base
Stati on) Theysvahi guapatdidry ofhbase lswalriiony 26hev klrrbe 17k e oflestre bed

bel ow referring to Fig. 15. As shown in Fig. _ 15, base station 20 is
conpri sed oéntimasaysten.data processor 25 for processing transmtted data
fromthe core network and transmtting the processed data; 5 received data
processor 24 for Phe®cessione r ecdijweet datadandogeaer atfewrumssei vatddata to
be transmtted to the core network; request signal receiver 21 for
recei vi ng aadegoeagesi grodl ; tine er beeseos | evetemteiasur i wyl par oe2@meor
measuring an interference |evel at receiving 10 station 20; and request
respdnse sigppirenandie tthese3 fkirlkachnimi tilisngaatr dqueseadinpotbe si gnal
containing the interference | evel neasured by interference |evel neasuring
part 22. Bafelsewinen dEraisled sdepeakpdgnn vhtieonedericosesi gmatheecei ver
27 for receiving a 15 connection signal; and ACK signal transmtter 28 for
transm tti ngCapmRETYingndravéngsconnecti on signal. Request signal receiver
21 has a function_of receiving a request signal transmtted fromrelay
station 30 BfL 1 h +8(8pl ying a 20 notification of
reception of a regquest_signal to_interference |evel neasunin%ﬁpart 22.

Interference |evelt¥reabut?ngPpartis5TRE4OR FHRYLPEN 20FCOMAGHIAEE Vi ng a
g‘i’fié' catiopzof ;regepthon of 2,hsauestns! 492k fr OmL8gugsy signal, recei ver
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 is 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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25 neasuring an interference |evel at receiving station 20. 144 Request
response signal transmtter 23 has a function of transmtting the
interference |evel measured by interference |evel nmeasuring pards22 d1%-_an

relay station 30 or nobile station 10 as a source of 5 the request signal.
Request response signal transmtter 23 is able to specify the relay station
30 or transmtting station 10 as a source, based on the source ID included

in the request signal. A conmunication path determ ning nmethod in nobile 10

connunicatifﬁlﬁgfaﬁg%& @?ﬁﬁé Lpghto the present enbodinent will be
el ow, il'e al'so

described b S éscribing the comunication path deternining

t hod di ; i j ‘ i FLg. ;16 i
met hod accor di nggﬁ%}_ans embodi Rk, A t[}%ﬁlﬁﬁ%ﬁ@ gbcgra%?%n dg?e? IS a

fl owchart show n e operation of nicatron p m ni ng

ranom (5. o 7 Bhuec <P ot by TR, Trbhal TRonE ) (880): base

station 20 gaceiMes,i he request _ signal transmitted frommobile station
10, then 20 neasures the interference level at the station itself, and

transmits a requestyresppRse F1dRNGANHAI NG i "Eask efoh nber fer ence
| evel to nobile station 10 (S52). Mobile stati'on 10, recelving the request

response si@hmhud iS04 t gdthr B Rase ik | RBLROd ARURITHIRRS tdhears
comuni cati on speed on the basis of the received request response signal
(S54) and temhsditsn®@. 145

Fig. 10A is an illustration to illustrate a
relaying system by multihop connection. Fig. 10B is an

10 illustration to illustrate 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 base station according to an
embodiment.
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connection notification (denoted by "CN notification" in Fig. 16)
containing the information of the determ ned communi cati on speed to base

st-aton—20—{S56)—Base—station 20, receiving the connection 5 mtgd-ioqati-on

transmtted fromnobile station 10, sends an ACK to nobile station 10 (S58)
and a single hop comunication is established between nobile station 10 and
base station 20 (S60). This single hop comrunication is always naintained
before an end of the 10 conmmunication between nobile station 10 and base
station 20. Then mizhi |6 sisita onldlchgat nshoadagl tEe aopeagesbnsobgnal (S62).
The request signal transmtted on this occasion is a request signal

transm ttedommuordesttan 1paskarddt dxmirai el Aaythbat aeeozdAnavaid abhe for
mul ti hop conmuni cation. In this case, since the communication speed is

det erm ned dreteedinomsed on the request response signal; the request signal
does not have to contain the information of the request conmunication
speed. In 20 ordétig.o s€datxXh fios a ael ayisiastoatBOA i nshbweingi ghkor hood of
nobil e station 10, nobile station 10 transmts the request signal by a
trarfsni ssi arorpovprratsiocessargf f orat r ansmpsséon whtbgnam predet ertheed range.
A relay station 30A, receiving the request 25 signal transmtted from

nmobi | e st atix@nsmoittitehsstatianr aggestisggrial {rSeabodimentst at Fom. 20,

recei ving the 146 request signal transmtted fromthe relay station 30A,
neasur es t Re/B niér fady ehddusévatisn tpleowingi ¢n cenblgunationardrias a
request response signal containing the neasured interference level to the
rel ay staHQ9$RHH$45REREﬁ%mTﬁ@rrégﬁynﬂ%%M(ﬁ?%ﬁanr&ﬁﬁﬂﬁﬁ#ﬁﬂtﬁﬂa@@quest
response signal transmitted from base station 20, determ nes an

i nterstati &%‘Qﬁﬂﬁﬂﬁ%i"’cati ditSpedd Dbetfeedn t He FatHALEOa | 6RO¥ABIbage station
20,. based on the received request response signal (S68). The relay 10

st é'tqbon 30AMEEIEE 4Te Pht &r IIUHEE T eREPIEANt KOst oREFEEEIRS of t he

si gnal fron1nqpile station 10 and transmts a request response signal

cont ai ni ng ST GIRAGP TEH e Hes it ference level and the
interstation comﬂr&i_cat il%% spelesd deatner m{]ffluéai:trésiztf@n S685howing 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 1is 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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15 to nobile station 10 (S70). Mbile station 10 determ nes the
communi cati on speed on the conmmuni cation path of nobile station 10-rel ay
station 30A-base station 20, based on the request response Signalppz-gig7-00

transmtted fromthe rel ay station 30A (S72). 20 Specifically, the nobilTe
station first determnes the interstation conmunication speed between
nobi l e station 10 and relay station 30A on the basis of the interference
| evel included in the request response signal and then determ nes the

conmuni cat i cdxHpaess On 26 § BeneERURNGAt itelk RAlk Of ¢ FDRLL Lo SE 10-rel ay
stati on 30A-base station 20, based on the inter stat?on 147e g{anDSI cation

speed bet weeyy Db Ierdad 1 ORHAD andniee! ak1enshai 0NcROBuLAYS ICt efgi ned and
based on the interstation comunication speed between refay station 30A and

base stati omcdnsl uded ide t Neneequashydnb@sponserbasal . -oulisgauent| v,
the nobile station determ nes whether the determ ned comruni cation speed is

greater thamidste il ©ad sl speed by single hop connection, and
det erm nes whet her the conmuni cation path of nobile 10 station 10-rel ay

st at ison 30A- (rasssistEibadimdhtshoul d be sel ected (S74). Wen the

conmuni cation speed is greater than that on the comuni cation path by
singl e hop c@utddtieomf tRrec osmHobicad icommpaticafiswEyec st i on 10-rel ay
station 30A-base station 20 is 15 sel ected. When the comuni cati on path of
mobi | e station 10¥fdgl.ay sl atiien 3% basiEl kisitiaoi &0 i ssisebaed ed, twobi | e
station 10 transmts a connection notification to the relay station 30
(S76). The rceindyistratiiom 30,0f eceokiing t heommnnéckidnnnot sf&taki onl from 20
nobile station 10, further transmits a connection notification to base
station 20 ESFOKrdipgsecst e opresenteedbodigentie casnedtcwon inotFig cation,
transmts an ACK to the relay station 30A (580); a comrunication is

est 3 i shed lpet vieei kel aFosTnie®tioA ansy shee stlatiofh 25he0 (5Bt
Subsequently, after the establishnment of the communication with base
station 20,e@ﬁ@@%ﬂ%ﬂf&&%ﬂ??ﬁP%ﬁﬁFd 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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30A transmts an ACK to nobile station 10 (584), and a _ comrunication is
est abl i shed between nobile station 10 and relay station 30A (S86). A nethod
of—reatizing—the—coemmunication—at—the determ ned conmuni cat i on BpEed) MEY- @

be a nethod of changing a nodul ati on system or a nethod of changing a
spreadi ng system Subsequently, nobile station 10 again transmts a request
signal (S88). The request signal transmtted on this occasion is a request
siganl transmitted in 10 order to search for a relay station 30B avail abl e
for mul ti hopecohvingcatppiy lof groder tiroeas cholar aelkl ay at abwer 30B in
t he nei ghborhood of nobile station 10, nobile station 10 transmts the
request si giehebytart r arsmilesiugh ppwelreecessazgdinion r aoswesmioalwi t hin a
15 predeterm ned range. Mbile station 10 does not have to acknow edge that
rel ay stati®@siBoant30Bex¢sedin kthe rdighbadnoedt ilbefadr e bhetergnsm ssion
of the request signal: The nobile station first acknow edges that relay
stations 3020ngeBvakiet exbypileanedi ttdlay as2:i@yuett istgndé ahdseecei vi ng
a request response signal thereto. A relay station 30B, receiving the
request sighastalbednikbyedafroelepbinhenstationsl0catransni fora thquest
response signal to nobile station 10 in accordance with the same flow as in
the case ofPYEP@se 28fsradrehignAcfSIps3o6n mbbte eofthesenstetipasei vi ng

t he request_response signal fromthe relay station 30B, |49 det erm nes

t he com*runi%éti &7 speBdchn tFHETONMUSNOSE onrecphvingf rotrdly st afi on

10-relay station 30B-base station 20, based on the received request
response si{}ﬁﬁt?¥ﬁﬁﬁy YUbReHRURTERE Adrie cavtohle art eEraiBsa

cormunicatit_g}r%3 atﬁ.mﬁ%h a .l arger _gonmuni cation speed out of the
conmmuni cat i %eat 13REhaRA ERFEMTROCaSRE % 15 PR | bhkgorerShRgct ed

bef%%e andl£§thonnunica ion path with an internediary of relay station 30B
(S100). WhéR T hE ConmAPRat F8n fRrh vi damely, relay” station” 30

corresponds to equipment having the function of mobile
station 10 and the relaying function, and to relaying
apparatus installed on such 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 time, 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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10 relay station 30B is selected herein, as showmn in Fig. 16, a
communi cation is established on the comuni cation path of nobile station
10-relay station 30B-base station 20, Nanely, nobile station 10F20&GIITI-S0G

connection notification to the relay station 30B (S102) 15 and the rel ay
station 30B, receiving the connection notification, transmts a connection
notification to base station 20 (S104). Base station 20, receiving the
connection notification, transmts an ACK to the relay station 30B and a
comuni cati @Pat Sofst ablligshed:diribren 20t r el ayretati oand0B dmdiikase station
20 (S108). Furthernore, the relay station 30B in establishnent of the
communi cat i esmmibhhichasenst athorel2p, domnrsrtich ahsAGedwrebbletweteat i on 10
(S110) and a communication is established between nobile station 10 and
relay statilbas@5s3aBip8122) .aridh 41 stlcasmeebibe statiinnsalilorapatiieof nobil e
station 10-rel ay station 30A-base station 20 is 150 disconnected. Nanely,
t he conmuni cAt indipath whd délagt csthaunaca8@Ani.s switched to the

comuni cation path via relay station 30B. Conversely, if the conmmunication
pat hSvi a rel ay stBatonoI0Anolsikel etaddont HEO 5andmmeliagat $ batisnndd

est abl i shed on the comunication path via relay station 30B, but the
comuni cat i sprpatlk efdmobehemstat romweyesdl aigseadt wath3dAaflbasetdoati on 20
is maintained. The flow shown in Fig. 16 ends here, but the operation for
nobi | e stat®fnit® pent Tdnsat tevdey 1predguesnigednantandadeafchtifmer the
comuni cation path with the I arger comunication speed is repeated before
the end of itheogsmrunteasSeoHT®i tth aBRest 4PN opakd. ttheb@damsiiagdiion path
determned by this flow can be applied, not only to the_case where packets
are 15 trandfit tBYCEY ORT ADBPRerSERLVOAT1IE L6IBESE §95F?éntE@nsH&Fsalso to
t he_case where packets are transmtted from base station 20 to il
statPon 10.2NEREMESt HEL SRULTHt SEHBB] ﬁ@ntq%%nr%ﬁg%ﬁﬁdabgnﬁé caggf wher e

bi di recti onal communi cati ons are carrled ut, th gh 20 .t coqnunlcatlon
path det er nf R84SBY oﬁ@sBPBFFonSlﬂpﬁﬁouﬁﬁntﬁénﬁre§§ £YernB8 Oﬁ@ﬁtlﬁﬁﬁ

configured so that nobile stati,on. 10 functioned as a _transmt station
and det er m Z%dgt he SRR ERT i G593 Hesthwe BHCRobT T e 38t aﬂn‘ﬁon é d base

SEEULON 20, oblekd, PheRZnPosal Pl LY SERERLS: o IRV Sauiguration

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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151 and determ nes the conmmunication path with the |argest _
communi cation speed fromrelay station 30A to base station 20. By adopting
this configuration the communication path with the |argest co i Gt

speed 5 between relay station 30A and base station 20 can be determ ned,
after the conmunication path of nobile station 10-relay station 30A-base
station 20 is established. In the present enbodi nent, the station having 10
transmtted the request signal (nobile station 10 or relay station 30)

det er mi nes ﬁ@%J{DE@L’%%aEBOEhQOE‘HHBEC@Ei aRrsRged RebresR Lheisiatihen and the
station as a source of the request response signal, based on the

interferencesbguet %ic{rﬁ'@lﬁta&ﬂa@{snﬁ%s& S0UF£4uost 15 o £auUesgngiignal
included in the request response signal tranSmtted Iin responsé to the

request si gadtomPRRLEEN W@t ettd alr0QRS | guiratn@Ribs .t hatTHdie &lodtiiien havi ng
received the request signal (relay station 30 or base station 20)

determ nes §bgripherssat irdRr A igRMYALsat FOpusPeCt PN tshenatiati on and
the station as a source of the request signal, based on the interference

leveb at th@eséahin®si hsebhnandibhepptAP@gahi 8Rel @83a9f inFR riegyest signal .
When this configuration is adopted, information about the 25 determ ned

i nterstati opf cOon®URbgakEeNreppetseSspyghalnt @erbhemieguast AC&sRaslsi gnal
and the request response 152
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 1la for transmitting a request signal;
request response signal receiver 1llb for receiving a
request response signal to a request signal; and signal

25 analyzer 1llc. Here the request signal transmitter 1lla,

request response signal receiver 11b, and signal
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signal is transmtted to the station as a source of the _ request signal.
In the nobil e comruni cati on system and communi cati on path determ ni ng
rmethodaccording to the 5 second enbodinment, first, nobile statémmdd g7-00

establishes the single hop communi cation with base station 20, thereafter
transmts the request signal to search for a nultihop comunication' path,
and determ nes the comruni cati on speed on the comruni cation path found by
10 the search, based on the request response signal. In this configuration,

while the commupieat nan i Sofisf stuest AIrnthad REIMEHa DR etiahieen 10 and
base station 20, the selection of the conmunication path can be carried out

on the basi$] ofofhge €OPHYAL RS hOBoRRARHSat90AOphERL €MENt Changeover to a
comuni cation path with a |larger comuni cati on speed, whereby it is

feasible to searcled@s@ SOHRHNI ¢Fan@hiRalh Wiith hdHher radatiby ol gher
speed) while decreasing the tine period before establishnent of

pommni cati @ﬁan&@i&ﬂﬁ@ the rfé'q’ﬁstﬁsTs@@hiaahedoﬁtﬁghﬂd?opaﬁomnif@&ti on path
i s always mai ntai ned, comuni cation can be continuously carried out on the

singée hop L@EMUDF¢RhyORHAt Rogverttlibra &haCam¥RGa®l odf dbeutrukti hop
connection, whereby it is feasible to reduce 25 the risk of disconnection

of comuni caéq@dst Weaohh@naperdnon fpseds chi ng Reguéseul t ishgpal
comuni cation | 53 path and determ ning a commrunication path is again
carried outtedtenithersthla ofrdfemifosmuheatreaaiuent t kd @iaigl enhop
communi cation path as described above, it is also feasible to again sw tch
over to a comguhacabasnsSopadh wimhng béir gemmopamahicati on speed. The above
second enbodi ment descri bed the case wherein nobile station (transmitting
station) 10 was Reowesd wrebpepagunisdaniadn pmadeidarer dier has det er mi ned
the communi cation speed between the 10 transmitting station and the
reckPvi ng sten¢iolonn e betesiving hear edqifeste stespopsroR$GnarignaAsni tt ed
from base station 20 or fromrelay station 30, and determ ned the
comuni cat i BrepsRhtbedt ke basrensheteof. reauestaisdgnadssi Bl segyesadopt a
configuration wherein _ , .
response signal received is fed into signal analyzer
1llc.
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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15 base station (receiving station) 20 has the comrunication path
determ ner. Nanely, when nobile station 10 or relay station 30 transmts a
request signal — base station 20 deternines the conmuni cati on spgeds-@nyibey

respective communi cation paths, based on 20 the interference levels at the
base station itself and the relay information included in the request
signal (the interstation comrunication speed information between each pair
of stations constituting the comunication path between nobile station 10
and base 25ashapi anu@), aaddsdebarm nes the comuni cation path on the basjis
t hereof. 154 (Third Enbodi ment) The followng will describe prograns to
substanti al {2eottheRrdbiy| statabhon (transmtting station), relay station,
and base station (receiving 5 station) constituting the nobile
communi cati on sysiemtaecoprésgnt o e dinasant ravent isaat idrcogputigr to
execute the prograns according to the present enbodinent is a term nal such
as a cel|l phoheaokerhénkilkégufiokmbngnyhesmabirlepeatrrutiocatrieqnyiygt am and 10
conputer w th a comunication function by nobile comunication . Figs. 17
are ?llustrapread shomehgreleiveds iagurit i bms bt t heteamiuailc akivingpat h
control prograns according to the third enbodiment for 15 substantializing
the nobi |l e edpdRALERYi onfsydespreading f signadsbodemeitvedWhémomhea
comuni cation path control programs are applied to the respective stations
of the tranRhi¥aihgysehtnehlleerhgtipnsi af, orahdseestrtingsseat aod, they
serve as a transmitting station program
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 receivers), 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 calculéting 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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20 as a relay station program and as a receiving station program
respectively. Fig. 17A shows transmtting station program 110A, Fig. 17B
relay station program 130A, and Fig. 17C receiving station progr2ii3-Z0407-A

shown in Fig. 17A, transmitting station 25 program 110A is conprised of
conmmuni cation path determ ning nodul e 111 havi ng request signal 155
transmtting nodul e 111la, request response signal _ receiving nodule 111b,
and signal analyzing nodule 111c. It is noted that the illustration

i ncl udes only t he Bohpoeedtigureddsyar pIf orebawstsdattiian zBAg wivel 5be
comuni cation path determ ning nmethod according to the present invention,
whi l e omi ttidgsehtbed heeleownpeferrsnoRdudsty si gnalds rahewnt thngigedul e
111a has a function of letting the conputer transmt a request signal.
Request respbns&sdigghaktesdenvi 8 rotulcemprilsedasod eEdquawrtti sagokll etting
the conputer receive a request response signal. Signal analyzing nodule
111c has a fEreeiwer of3] efprngre®el ¢hnputter radue§ie i Frfvesteqesptnse
signal and determine whether it is possible to perform conmunication. The
funct? ons subs¥iti abF2BEMALEEY | S i PR het EoRPUL eF 1K ecat erEABSEEqUest
signal transmtting nodul e 111a, request response signal receiving. nodul e
111b, and siyEr2hnal FEANGSkoduw SRANZS arélgﬁélsarﬁ@c&é‘{% fihct £B8' s of
request signal trapsmtter 1la, request response signal recgeiver 11lb, 20
and signal aefSYEINd1E rFRPTT vAISSPUS hoFiideadt atFGRsTe bR ndDt i r st
enbodi ment. As shown in Fig. 17B, rel,ay station program 130A has request
Signal TeceiTHRPHUUFE P31rePRnabst aPgtal ATHRTH LT RRORBUUFITS3,

request response sjgnal recei ving nmodyl e | 33, request response signal
transmitti ngtmjegﬁ%’i, Z?S%t e’f‘?rer etr}%é‘ﬁ 1Y eadur F%Guf%t zEsponse

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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nodul e 136, and conmmuni cation propriety determning _ nodul e 137. Request
signal receiving nodule 131 has a function of letting the conputer receive
a request signal. Request signal transmtting nodule 132 has a bpfwneinhongg

of letting the conputer transmt a request signal. Request response signa
receiving nodul e 133 has a function of letting the conputer receive a
request response signal. Request response signal transmtting nodule 134
has a function of letting the 10 conputer transmt a request response
signal. Intgrbgrence I evel measuring nodule 136 has a function of letting
the conputer neasure an interference |evel. Comrunication propriety

det erm ni ng nodul Red3dshass fghsNCtiddk Bfe t et3ll NG akheaCoppatefogletsr m ne the
15 propriety of comruni cation, based on the interference | evel neasured by
the interferepeevigyel anepsyaese Modehel Theadsmrttons sidist apdiald zed by

| etting the conputer execute the-request signal receiving nodule 131

request sigsahtibansnottbng ARdMl eaddBhetequeshy20stagponsessi gnala
recei ving nodul e 133, request response signal transmtting nodul e 134,

i ntebf erencrote¥ebadiaaur ofig medepe 1536, oFnd acormaguesal | Gl gavadpr isat y
determ ni ng nodul e 137 are the sane as the functions of request signal
recei ver 3lregegsestsisggabl decaismrt t 8L 25 3Zedr etpvest Irasrdieseersiegnal
recei ver 33, request response signal transmtter 34, interference |evel 157
measuri ng paetvel6meandrdognprirtaBibon propriety _ determ ner 37,
respectively, of relay station 30 in the first enbodi nent. As shown in Fig.
17C, receiving stahtenferegcam 3eV20A s suweguest magnal 3fecdidsi ng nodul e
121, interference | evel neasuring nodul e 122, request response signal
transmittinfunotdibe ¢f23measyrdiognani datiesiepenge deyedetadr ihe M sfodul e
124. Request signal receiving nodule 121 has a function of 10 letting the
conplit er redbpvéon fbqtibst timgnal. reREéViEBPeRcECEeSI Fd48@di-ng nmodul e 122
has a function of letting the conputer neasure an jnterference |evel.
Request response SPHRAPIERBASH t PFRGIASHY e ISP HBPSL f udét i BASOf J etting

the conputer transmt a request, , ) ,
function of determining whether it is 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 1s determined, for
example, by finding a maximum communication speed
20 available for communication on the basis of the
interference level measured by 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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15 response signal. Conmunication. propriety determ ning nodule 124 has a
function of letting the conputer determ ne the propriety of conmunication
an_the hasis of the interference level neasured by interferenceFP89eP107-00

measuring nodul e 122. The functions 20 substantialized by letting the
conput er execute the request signal receiving nodule 121, interference

| evel neasuring nodule 122, request response signhal transmtting nodul e
123, and conmmunj cation propriety determ ning nodule |29 are the sane as the
functions ofit25.% eg@estibdigntp Pesdiorar ke, dommwnieasiea | esrquedtasuring_
part Z22, request response signal transmtter 158 123, and conmuni cati on
propri ety détergilndirarmsmitterspecipvapyiidedhafe Hiatdareuingtidre fir st
enbodi ment. (Fourth Enbodi nent) 5 Conmuni cation path control prograns
accordi ng t&esMdtf.ourth enmbodi ment for substantializing the nobile

conmmuni cation systemin the second enbodi ment will be described below with
reference to Fi gsReg8esti ggigrgl i sranspittstr 4 dmeshawvifwgathien of
configuration of 10 transmtting station program 110B, the configuration of
rel ay stati &f2pSBg¢it&mne30B2 arr&qq?étconﬁilgaﬁgti N r EBERHVARIst & i on
program 120B. As ,shown in Fig. 18A, transmtting station program110B
according tBOFﬁélFBGPPﬁ-éﬁbd%ﬁhéﬁFQQF%ﬂ?ﬁ%ﬁﬂn? Heing t jqable
configuratiqgn to the transmitting station, program 1 according to the

Chi 1 errbod ey COBTETLL R e FEP SR et AR ARt 1o provi ded w ¢ h
communi cati on speed determ ni ng nodul e,111d in pl ace of signal analyzing
modul e 11ic. 20 OBFFRFEa | THPRYERY GSLEPAINI Mg Rdi% 131d Ras =

interstatio?gconnunicat'on sgeed determ nin e 1l11e for letting the

comput or  dCEFRLREN et nt BFCRATEOR. cOmmuFT4bFbn ESEBATBEL withe e
L3 8T R A B3 R € R
letting theby request signal transmitter 32.

Reguest 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 reguest
response signal receiver 33 receives a regquest 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 the

25 destination 1s specified by an ID included in the

request signal.
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159 conput er determ ne the conmuni cati on speed between the _ transmtting
station and the receiving station, based on the interstation comrunication
speed determ ned by interstation conmunication speed detern ni nPPhdaid & -DO

111le, and the interstation comrunication speed between each pair of
stations constituting a comunication path, included in a request response
signal received by the request response signal receiving nodule. The
function substantialized by letting the conputer 10 execute the

comuni cati pALsReedadet eEAkAbAY nmodul e 111d is the same as the function of
comuni cati on speed determ ner 11d of nobile station 10 in the second

enbodi ment. As shoM@ idodfOguddtiofielay $aatel ostptdghan2d308. 115 adecordi ng
to the fourth enbodinment is identical in the basic configuration to the

rel ay statigespr9Beanbk3®h acotymdiing ttoo thegt hbrd RebeHbwentin itg.i s
different therefromin that it is provided. with interstati on conmuni cation

speed det er gi nigysemeyhe 1338 20 plsaceompr 2= d omfunt can soht pedpdagtay
determ ning nodul e 137. Interstati on comruni cati on speed determ ni ng nodul e
138 bas a fpmetkeBoef J®tfbngpirbecesinyt erratetreittiete ddtea commnitdet i on
speed to the receiving station, based on the interference |evel included in
t he request ceesponsewadzksi gnal . tHae shuirtdtiingn $hiest groicalsiseed Batagt ting t he
conputer execute the interstation comunication speed 160 determ ni ng
nmodul e | 38 isctheesaratas piroeessoet i2dn fofr ipno@estsdnidor es@ied cttizon speed
determ ner 38 of relay _
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
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station 30 in the second enbodi nent. As shown in Fig. 18C, receiving
station program5 120B according to the fourth enbodinent is identical in
the basic configuration to the receiving station program 120A &G05E-dildg -100

the third enbodi ment, but is different therefromin that it does not have
comuni cation propriety determ ning nodule 126. The 10 functions
substantialized by letting the conputer execute the receiving station
program 120B according to the fourth enbodi nent are the sane as those of
base stati ofediwepr dkagiba tde wesondeestodngert .ndheffodtbomngfw 11 _
describe a receiving station 15 program for substantializing the receiving
station wi treddEt cammut cat | aequadt detigmdlnerfroor detjeesini sgghheé
comuni cation path. Fig. 19 is an illustration showi ng the configuration of
t he, recei vtenpeitatidh. program As shown in Fig. 19, the receiving station
programis 20 conprised of a communication path determ ni ng nodul e having
request signal rexmimumicatoicent e g2dpriater f dedrcaminevel Zfeash@$ nganodul e
122, communi cation speed determ ni ng nodul e 123, and communi cation path
sel eEti ng nbuwhdeidiR4 oReqiestrmsimgined mdedihdmg ditpddise 2oss2blgasta function
of letting the conputer receive a request signal. Interference |eve
measuring rpritferme¢ommunication at a request communication speed
included in a request signal received by request signal
receiver 21. Whether it 1is 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 reguested 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]

119




122 has a function of letting the conputer neasure an interference |evel of
a request signal received by the conputer. Comruni cation speed determ ning

I nterstation conmuni cati on speed determ ning nodul e 124a has a function of
letting the conputer determine the interstati on communication speed, based
on the interference |evel, and comruni cati on speed determ ning nodule 124
has a function of letting the 10 conputer determ ne a comuni cati on speed

between the transgpithiddag statdededichifte Becednvhigi sdeid®npakasednon an _
interstation communi cati on speed between each pair of stations constituting

a communi Caidian ePHdimuERBH Gatd por et h SEl €ied | Poe SO emd2dihast a
function 15 of letting the conputer select a comrunication path on the

basis of ceamuni ¢t i gesTReed Obellewpeclivhi@eCORTHBI caét @1 paghsthdhe
receiving station programmay al so be configured to have communi cati on path

i nformat i ordrimARsiAddidiy peEl! eetdInfion nietidtigod hac2Braagutey &mansmit
the informati on of the sel ected conmuni cation path, as indicated by a

dot tsed | i nenigbdHingntl9% £ | RHei sresaht gunateindiont.he THéom@aNods obft he
determ ned conmuni cation path is transmtted to the transmtting station
and t he tr akrgaritimgct ahe orodmuniaasiions peidketisacaader dietdhdds tde

determ ned comuni cation path. 162 The above described the nobile
conmuni cat idert exysitrémgy ana ¢ owmmindaRitdenpate thet ewatchi ng netdogsstaccor di ng
to the present invention with the enbodi nents thereof, but it is noted that
t he presentcommgritdadgridns Sspgedo ardnsmeihedded afo bieterminddnd o @ he above
enbodi ments. For exanple, the above second enbodi ment descri bed the

conf i gur at icommwindrasitrii cgacre tlel agtsshying 80 Heawimesd  hing sgwal bay -

communi cati on speed determn ning _ .
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 link

15 design in the present system 1is 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. In this system 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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10 neans, determ ned the interstation comrunication speed on the basis of
the interference level, and transmtted the interstation conmunication
speed information to nohile station 10, but another potential EBABr4PArPBn

is such that each relay station 30 and base station 20 15 are configured to
put the interference |evel neasured by the interference |evel neasuring
part, into a request response signal and transmt the request response
signal to nobile station 10. In this configuration, nobile station 10 is
able to detgnrineR0cbhetntenstiatcomesorimltfi cahrbn pesdrigdfor heRi on

bet ween each pair of stations, based on the interference |evels at the
respect i ve crtddiison andiambly e shat iedif el iive abdronyn ¢hte9Thi fRC e

comuni cati on speed between nobile station 10 and base 25 statjon_20, based
on the det argni ned idpey siat ix®¥ ckbpanimod:t idropspeedsechhant o &t efhi ne the
163 comuni cation path. Conversely, the interference level _ at_each
rel ay statixpps30inagsbams hutovikopegoosecsiignal Thise ReEMENYELed to base
station 20. This permts base station 20 to determ ne the interstation 5
conmgini cat ixe seeetllédf beiewi.on Figt.weth ehoWsparr egfarmpls i BhsWhbgBed on the
interference levels at the respective stations, and the base station 20 is
able to detrsbiIee shetionsudlc@tonceperatedt ited tHAEobiteli®atPon 10 and
base station 20, based on the determi ned 10 interstation conmupjcation
speeds, andyeséngiae hdwe @@ﬂﬂﬁﬁtéaﬂfoﬁ»ﬁﬁ?h?lTFFFFﬁlEHde?nﬁﬁg *RAccordi ng
to each of the above enbodi nents, it is feas|ble to determ ne éhe

comuni cat i brP pakn \Ginom tHee 18apgr FEHL I giés’?)"‘nc%rﬁm%?%%??%% sP&ed or the
conmruni cation path satisfying t redeterm ned_line.qual it

_ he ( e

conmmuni cat i ¥ pkbRs  wivhilse PEPEP?gd“t " BbE F HaP &ttﬁg?y%aégggon t he
interference levels of the respectjve signal.s_received t el;ay station
20 Bdd att¢ﬁ9¢eéep§iﬁﬁsﬁ%ﬁmc).elhaFﬁes%Fgéﬁm %ﬁ%ﬁ%%réﬁﬁ,ggﬁg 3%tina

path is determ ned so as to secure the.recepti on_qualit I nobi | e
station to ¢PRNPESe st i 64 iEgPﬁe fo?FéMjnggnﬁﬁ%egalIgigkégggbggﬁnbile
communi cat i gn_system g, 28, ar PLRE F deh8bTha°delt:Bnr bl QcRhekaul fed

reception
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 is
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 possible 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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power per bit as a target at the receiving station (Eb) |69 to thernmal
noi se (No) plus interference power (10), i.e., E=Eb/ (No +10) . is a
factor to determine the reception quality of 5 signal in controfP®3-0107-00

transm ssion power. Using this parameter E as a target value of

transm ssion power control, the probability of erroneous reception of
signal (error rate) decreases with increase of this target value, but it
bri ngs about the disadvantage of 10 decrease in the cell radius and system

capacity. FQiihhi§iel 23QRst NedipusDEvENsH Oapbe CONAL irobiel elesemibeiccat i on
system the target valu€ is set to the mni mum necessary value to control ~

the transmiggigh PRYeR, seraseheeseewr eFibe recept ibre '
. : . quadtitodsof ofi gnal 15
at the base station. However, since the nultihop connection systen1?nvo|ves

the communi gahi-eR: Wyt fEdher haseosinainiien tilbnoygttr e iyh sthei dressgsist or der
for the base station to receive correct signals, the base station and all

20 the rel ayoshahiensibavespeetecehedutihe segnads wi hasquantdralsher ef ore
in order to realize the error rate in the nultihop connection system ’
equi yal ent geakBatingn fidie iconvebardhay §y9meﬁhésﬁmmm§miﬂ§ﬁﬁﬁﬂ(ﬂﬂﬁhthe
target value nust be set large, so as to achieve a small error 25 rate at
each StatlOnitHOWeMer,mahemumcreaaéleblEheC©mm@@iC@%i®@ wRgeAréift in
decreasing the cell radius 165 and system capacity.
methods of sequentially searching for it, starting from
the communication path 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 regquest

signal transmitted from mobile station 10, interference
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Taking this point in account, the present enbodi nent adopts the follow ng
configuration to enhance the reception quality, i.e., decrease the error 5
rate, while minimzing the decrease of the cell radius and systempoapacoliyoo

The description hereinafter will be given with focus on differences from
each of the above enbodi nents, wth om ssion and sinplification of the

description of common portions. 10 The nobil e comuni cation systemin the
present enbodi nent is configured to set the target value for transn ssion

power contr ol evendrleherangetpadl B2 infedideperdantintdpd siipdey)18pd1 for
each of the case where the base station is a receiving station and the case

15 where theakel pysst adi£iids 20.eceisivaefilaaidlnn. bazel ystatbage-zgation
target value is uniquely calculated at the base station in accordance with

a condi tion speeis§ i cotmuiieatbose prabirartyandeterelfyst 26 afedeaingigie val ue
is uniquely calculated at the 20 relay station in accordance with a
condition spebtethert dtt hies redsyiisiat tonpetlienmt hdet arcgetuniddard cat dthe base
station (hereinafter referred to as "base-station target value") is set to
t he nmbBni num Bédekdasy widhienqiei e t seat iohi Lo, t basedr get tad useeadudde rel ay
station 25 (hereinafter referred to as "relay-station target value") is set
as a val ue dihterdetrehicem aleivdlar ger TB6n tdwawe t hetdasernst a0 orputay get

val ue. The nobile comuni cation systemin the present enbodi ment will be
descri bed bekommunidettdion. pobpréetyminficanabhosysoempropridty praSent 5
enbodi mrent has the system configuration shown in Fig. 1, simlar to that of
mobi | e comuePtatindsagysnemiug rdetrrnined, eihbdi FeMEAURSE MAANANSE at i on
has the same configuration shown in Fig. 3, as the nobile station 10. The
present enboditFeal i and| fFmanamits bASe NPILRSE | FSPONER FEFRFLIsti@ion 30
fromthe first enbodiment. Relay station 30 in the present enbodi nent has
an i aPernal BoRflgur aEAbhoBI niPar t&heKgRIsRrrel BYPSLGL I DFRBLIORN i G/he first

enbodiment. It is different fromrelay i ,
receiving the request response signal, makes signal

analyzer 1lc analyze the communication propriety

information included in the regquest 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 connection, 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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15 station 30 in the first enbodinent in that conmunication propriety
determ ner 37 has a target value storage for storing a prelimnarily
cal cul ated target value for transmi ssion power control and thi spharQed7-00

val ue storage stores the relay-station target 20 value. The relay-station
target value is calculated so as to define the nunber of relays permtted
and make the error rates at base station 20 and at each relay station 30
satisfy Formula 1 bel ow, independently of 25 the after-described

base- stat i gl argel,vabye dbndase Shakksn ommiflcacibe reteyrsdegion -

target value at each relay _ station 30 may be set independently of the
base- st ati i itargele Vale detRasa et alineRn2d and the rpbayisiation target

val ues at respective relay stations 30 nay be 5 set in simlar fashion.

However, the I#®)qy- shat i nhad Ot Vo Ues athé heommpaehitienr espyedt ati ons
30 may be set to different values according to their respective

ci rcunst ancesys syebsashbpstal |l abégie stwdr ayentne ofetjbestespighale rel ay
stations 30 or the 10 like, as occasion nmay demand. Here the aforenentioned

par agret er LM bgnusetk amelbiitirer] aynséateoantar daivelal uewhear exanpl e.
O her potential factors include SIR (Signal to Interference Ratio: ratio of

signal powelediQ t Merdias edees pevedfiod 5 €l thé€aiti bs impessEbbaceoRati o:
ratio of carrier power to interference power), and a reception |evel.

Formul a | : gerfddndt gheeldddmuriidietion ( lthe( erelory r atetabnbade stasion)) X
(1 - (error rate at relay station))" 20 x: nunber of relays
the communication propriety information indicating the
incapability of the communication, into a request
10 response signal and transmits it to mobile station 10.
In this case, request signal transmitter 32 transmits
no request signal. Namely, since it is impossible for
this relay station 30 to perform the communication at
the request communication speed, it 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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Then communi cation propriety determ ner 37 determ nes whether it is
possible to performthe comrunication at the comruni cati on speed requested
by the request signal received by request signal receiver 25 31,Fri@Eseron-00

the interference | evel neasured by interference | evel neasuring part 36 and
the relay Z68 station target value stored. For exanple, _ comunication
propriety determ ner 37 determ nes a naxi mum comruni cati on speed avail abl e
fox conmuni cation and conpatible with the relay-station target value, 5

based on th§p£P£eﬁﬁﬁrﬁ@ﬁ@uk@&?Hﬂﬂ?aiﬂkééfgkehQEEFi@W@DCQt|ewﬁé BRISUT i Ng
part 36, and conpares the maxi mum comruni cati on speed with the requested

comuni cati op. spesd. TReN theudBsiddt idn t heréet e669 nabikearhyneemMmuamgi cati on

propriety determner 37 10 Is fed into request response signal transmtter

34 and the oggtath9Retheppather i $tmuGh t hessamkeas tion ihe fhirkst the
enbodi ment. Base station 20 in the present enbodi nent has the internal

confi gurati oRomhithiaht8nt Rl Ohe basguelsat | Wimhin b4 irord hepéedstiith
enbodinent. It is different frombase station 20 in the first enmbodi nent in

that gormuni ggbi RBLRNAPIFERIN et efddderorbthasmaakatrget ivaleud estearcage for
storing a prelimnarily calculated target value for transm ssion power

control and $Bee20 tapgBkeyakHelst Oregee stsesidrhe2basealst st irenuteatget
val ue. Here the base-station target value is calculated so as to satisfy

above Formul gedpbAsa nNBAGAE1SI Nirkasmic tielre 28| ayrsnamicn gar geguesitue and
i ndependently of the 25 relay-station target value and, for exanple, it is
sel ect ed fropetpenatorsdreiatli o b anet €he EcomRniChRion6Ppropriety
information on propriety of communication to the relay
10 station 30 as a source of the request signal. The
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" herein), to mobile
station 10.
Then mobile station 10, receiving the request
response signal, makes signal analyzer llc analyze the
20 communication propriety information included in the
request response signal. As a consequence, 1if the
communication by 384 kbps multihop connection 1s
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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and reception level. _ Then communication propriety determ ner 26
determ nes whether it is possible to performthe comunication with nobile
station 10, based on the 5 interference | evel neasured by interfErem®7-00

| evel measuring part 22 and the base-station target value stored. For
exanple, this determnation is made as follows: the comruni cation propriety
determ ner determ nes a nmaxi nrum conmuni cati on speed avail able for 10
comuni cation and conpatible with the base-station target val ue, based on

t he interference 1fevethaeasuomedirhiycdtnitcer f ebencd8l4evekbpeasmnilbghpart 22 and
conpar es the maxi mum conmuni cati on speed with the conmunication speed
request ed bgperinectrisopuess simpdsibfilen thquestbil® respoinse stgampts
transmtter 23 transnmits a request response signal containing the

communi cat iton poopecet pyi rfdoOr kiops onioglpr dpp etgnimseicbron ($he) det &rmi nati on
by conmmuni cation propriety determner 26 to relay station 30 or nobile
station 10 syl Siour qeethldwe diper dthiecon s2inet herseatther afosemehatonedt hat in
the first enbodi ment. The conmunication path determ ning nmethods in the
present enbddiempit omcthele3bét kbis efindéeehmnicognelt iconmuhent ibn pat h
with the | argest communi cation speed (hereinafter referred to as "fastest
pat h det er rishi Rgs35biet hoels Perdrrmet heds amudicatition ngyt el chrani cati on
path satisfying the required line quality (hereinafter 170 referred to
as "requirei#&ﬁiﬁi hpppagPneeebiom ni NGemebabise) stRiden neehoiBines| be
descri bed with exanpl es where nobile station 10 is a transmtting station,
with focus B FIreiEHeRsien opREhedy 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 is 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 is impossible to

perform the communication Dby 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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5 comuni cation path determ ning nmethods in the first enbodi nent. Common

description will be omtted or sinplified. A fastest path determ ning
' ' ' to the procedure shown in Fig. 8p0asOinzthe |

| O case of the first enbodinent. The following is the procedure in a case
where the search is sequentially conducted staring fromthe path with the
maxi mum comruni cati on speed (hereinafter referred to as "descendi ng
sequence search"). 15 First, as in the first enbodi nent, nobile station 10
attenpts topaarNestadyoRSLokhis shegkemhopieanneat ispeddSldet entigled er ni nes
whether it is possible to perform comunication. by 389 kbps single hop
connection. At tHhsuhiBBb18) RAle @R} Yier iklcfanaiyres t20 ddeeanimaini cation
propriety information included in the request response signal. Wen it is
I npossi bl e tpepesbantht BeL COAMPAILEAtW DIh by hd84 ddeps tsi dghrumbDpatDsmect i on,
nobil e station 10 searches for a relay station 30 capable of communi cation
by 384 kbps spedill tiftdp eonusrision €152)comtedticn t i et wermbi Irolst i on 10
transmts a request signal to relay station 1?1 30. Then a relay station
30 recei ves stha requestarsd drede ascbieas@@®s the interference |evel at the
relay station itself. The relay station 30 makes conmuni cation propriety
determ ner 37 det @& nmethedetdier s&quentdapdysipdef aonipeg f ¢hwe tdearch

comuni cation at the conmunicati on speed requested by the request signal
(384 kbps hefraim) , tivesed commung catdsuy ed piather f #ibhce theel mirime

rel ay-station target value stored. Then information indicating the result
of this 10 detrenmistion ispeednshdltle desapbbed BedovVon HII ordtbSbase
station 20 in nuch the sane manner as in the first enbodi nent. Wen
comuni cat i én fProoprliastly shewing ndhe TP el ol el ¢PRRURICILIQRSRIHPe to
performthe 15 communication, the relay station 30 transmts a request
sigidl to baesemmimesh Db. iBageteraiNeRI2@ GREMNAGHT e Raduedt R gnal
neasures the interference level at the station iitself. Base station 20
makes conmurd cERTHS br 6PRMBRYCABLEPNTRERY26 dét &Sni Rﬂﬁgnﬁﬂabdt?? is
possible to performthe connugica Lgﬂ ith nobile station 10 at, the

request ed c&ARSH i ont 3hetddl BaddB X0 PRI MEZSUr ST 5T 137 eHR2 Fevel and
e Stored Hasestal 31 ash V2! uspa IED, DRRE FHALLE™ BeLhsbE LS °
communication speeds of 384 kbps énd 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 is easy to secure
communication (S21). 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 (823). 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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25 embodinent, to the relay station 30. Wien the relay station 30 receives
the request response signal, it 172 transmts a request response signal
containing the communication propriety information included ingphe-0107-00

request response signal, and the communi cation propriety information at the
relay station itself 5 ("conmunicable" herein). Mbile station 10 nmakes
signal analyzer 1lc anal yze the comuni cation propriety information
included in the received request response signal. Wen the result of the

analysis i s thatcohnéstpassi lshe kiopperdioignd heogonvonhéation bys2384 kbps 10
mul ti hop connection, the nobile station determ nes the communication path

by 384 kbps pukhkiuBep tlhepectinaangossahisithe womurheat FaMmufd tihe ot her
hand, when it is inpossible to performthe comunication by 384 kbps

mul ti hop 15 eenneetion, @ekilreest abeeaukt@ atdenre t auzRMIRCt JBy G kbps
singl e hop connection (S13). This is nmuch the sane as the attenpt on 384

kbps singl e hpprepruecki orellayt hetrrasent Fnbodi merln aghdescraddiegbove.
When it is possible herein to performthe comunication by 64 20 kbps
singl & hop coasettsonn thediabi iecapabiian tgeted rihee s dmitnG@FURInC &ty on pat h
by 64 kbps single hop connection and starts the comunication. Wen it is
i mpossi bl e t 64pekbpsm & hegtembep catomme byl 64, kbpise simudiid ehopteeirect i on,
nobile station 10 attenpts to 25 connect by 64 kbps multihop connection
(514). This becnmeh iheapahdeasft Boyarvempnicatd®4.kbps nulti hop 173
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 Xkbps 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 in
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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connection in the present enbodi nent as described _ above. In the case of
t he descendi ng sequence search, as descri bed above, nobile station 10
sequentially 5 attenpts to connect fromthe fastest communi cat ige)3s{pded -od

establishes a connection with base station 20 at a comuni cati on speed
determ ned as conmuni cabl e, thereby determ ning the comruni cation path with
the | argest conmunication speed. In addition, in the case 10 of the present
enbodi ment, the communi cation path with the | argest comruni cation speed is

det er mi ned dsgRch D¢t hen riey ays st Rbpsnmtiatgrbpvabnreanfohhethage- ssation _
target val ue cal cul ated i ndependently of each other at relay station 30 and

at base stafisw 20, pygkidilisty hushats fedasi [flad lu@eenbanceohhecteonption
quality while minimzing the decrease of the cell radius and system
capacity. Tdhecyroeddbdeande aofaskewabsentheofeanchppsopedaeant rallhy
conducted starting fromthe path with the 20 m ni nrum communi cati on speed
(hereinaft estaef@irdd, t anas t'lascenhdengodddeenm tsiear cdl Jo i stasmphewn in
Fig. 9. Inthis case, first, nobile station 10 attenpts to connect by 64
kbpss mul ti hop commect i lop 8521)kbpAt stthigd et hop, connectrapner(Sgidti.l aint o t he

af orenenti oned attenpt on 384 25 kbps nultihop connection, relay station 30
and base stEti®n @seachwhemke cdmird catmpos sgioder | &by gdetdpminnethe74 37
and comruni cation propriety determ ner 26 determine _ whether it is

possi bl e t ccpeminieathen coynmudd Lakbps atindglke r gpest@haevmimi cabEon speed,
based on the interference | evel at each station and the relays station
target val ueolp¥le hetahsenssieirds thdyegeromminicatingh, al okhexBABLBUNWA| | e

mai nt ai ni ng the 64 kbps nultihop connection, as in the first enbodi nent,

t he nobil e &f afPBRUALEARPOT tIPEFeERCEFSERAKERs 3R Ll HypeRbnAéct i on

(S22 or S23). Then nobile statign 10 ‘ , ) _
10 communication heretofore, namely, the communication by

64 kbps single hop connection. When step 525 results

in succeeding in the 384 kbps single hop connection,

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 quality will be described
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10 attenpts to connect by 384 kbps nultihop connection (S24). In this case,
relay station 30 and base station 20 each al so nake their respective
communi cation propriety determ ner 37 and comunication propriepygs_gig7-00

determ ner 26 determ ne whether it is possible to 15 performthe

comuni cation at the requested comuni cati on speed, based on tree
interference | evel and the relay-station target value or the base-station
target value stored: Then, for exanple, while maintaining the 64 kbps

mul ti hop connection,.as int 20, fi dj t i ti

attelrrptg { 3o rnect rb?%:ﬁ? kﬁﬁs %enggﬁr et%cg_p%goé]ﬁggﬁeon@?igggﬁ%{:ggg%ﬁ "Th the
f th di h, d j hey :

Communi cat PAtThath g et R BSep SEnc P r s RBEl Crnb hine L of 25

communi cat L9035 SIOLE A5, 80556 2bd ey AN SA 1N GRED W th the

| ar gest communi cat i-on spee I's searching for, e stepw se
increasing the c nj ' S D21 el 6@$8.4nt es CERIRLALHEN path is
det erm ned on thgmggs]::gé%%ggﬂe&:iﬁ%er%%?enc% Ievellnat seach stati onyand t he

rel ay-stati I S.va d the Rasesst@hion Lakoetsysal Hg1gas cul ated
indg{)endenﬁ%y 0 lg%c 1%01% héégggfagfel agugt ation 30 and at boase station 20,

wher eby the & ecept | ualj t ywgas, be genhafeed, yhdl egm nigps, ndahdie
decrease of the cerJPBrsgdi us andﬁsystem capacity. 10 The rﬁéﬂqui red quality

path det er i ERAQES Mbdds Peodesspbhaing§ekberetd 2@ presents,
enbodi nment, the required quality path determ ning nethods al so invol ve

applicationgd @ Mds ther fikss dnd téhopl s yissneohoumi cat Fog. md@ésand t he
second mul ti hop system shown 15 in Fig. 10B. The required quality path

det er m ni ngetdhed b dvike de@iomeall muh@d hepst eshhecetdovni ed ontlagcordi ng
to the procedure shown in Fig. 11, as in the first enbodinent. First, when
t heLg equi r e duinediudbiubilel StBéVetormunit-at icommubhineat i lout s pees ($530) ,
nobile station 10 attenpts to nmake a single hop connection at the

conmuni cat izl s phack {i583dd £38asd3thene 939)redythaselyneauaebi thest ati on
10 first transmts a request signal at the given comrunication speed, as in
the first eledi nehtthe 28ciBageicabitnnt0er ectives theseefdestasegnal

transmtted fromnobile station 10 and neasures the interference .
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. The second

multihop system, as shown in Fig. 10B, is a system in
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176 5 10 15 20 25 level at the base station itself. Then communication _

propriety determ ner 26 determ nes whether it is possible to performthe
——comuni-cation—wi-th nobile-station-10-at-the -communication speetPiedligsi-gl

by the 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 transmits the request response signal to nobile

station 10,1MBhi | ersieat i 0R1LY reaeitdiotg t kA scequesir firesponseediagnal ,

determ nes whether it is possible to performthe single hop conmunication

at the gi vepragepndRieat IdyY isRe etk cdasten oaft becketmunilvatthdis peew i ety

information included therein. Wien it is possible herein to performthe

singl e hopregaEyuNd€ation, 30het rapémet st ahieon(rdet )erhri peskehe dsarimgni cat i on

path thereof and starts the communication. However, if it is iggPssible,

the nobi | erstaptadnat benpilse t mutBkeaaketl, t i Hiop w@Einetheont fme t Heor

comuni cation speed of tw ce the comunication speed (double speed) (S32,

5395 or S3@)anAinilskii®nt i n&f, mbbi backersi onsl0eguadsnitios &heequadi® si gna

contai ning a comruni cati on connection request at the double speed. A relay

stati on 30nereeeiatiyngfdhe traqsests ssiognadf rMladr exakrE S nt efRertétce | evel

at the relay station itself . The relay station 30 al so nmakes communi cation

177  proprfietmerdes estemer wBErgetren Aengharurdid it ¥89ueHosdtbi®® 0 perform

the communi cation at the comunication speed requested,bg { he rquest

signal, bafed ok tMepspastired JomEFHGAHGD | §P8Fdante thal X127 ed

rel ay-station target value. Wien the result of the determnation is that it

i s i mpossi legues tpars of bk EBFtAPESt FOR, FORESCELLR étf%:gt &3&1 P&Pst ransnits

a request response signal containing the co nj cation propri et

i nflér mat i oAt ovehiel BB ICONNEATIGR - whéh it§1 mgy%’%%if blsé(sl%em whelre

the line quality request is one for Kk 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 regquired 1line
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,
S35, or 8375. For example, where the required line
quality is 2 Mbps, the mobile station attempts to
connect by 2 Mbps single hop connection (S33).
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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10 to performthe communication, the relay station 30 transmts a request

signal containing a communi cati on connection request at the double speed.
VWhen base station 20 receives the request signal it nmeasures tHR03-0107-00

interference | evel at the base station 15 itself and nakes communi cati on
propriety determ ner 26 determi ne whether it is possible to performthe
comuni cation with nobile station 10 at the requested conmuni cati on speed,
based on the interference | evel and the base-station target value. The
oper ati on 2fetbeveaf tiie | Tesjuddtar stgntbat tranghet fed stf mwbodolede. The _
required quality path determining nethod in the latter nmultihop systemis
carried outsageosdi Nngot o tilmg gurfzoechaee showel | Mmédguridg apakh tRE first
enbodi ment. 25 First, when the required line quality is given by a

communi cat i measpeed, ttobi Letstrdeirence0 hevehptad tbasgs statakan a8i-ngl e hop
connection at the communication speed _ (S41, 543, S45, or S47). A specific
met hod of t&ebsttyeaptlpn besrdcbinotthesmeasurad deserifbsgngsovevehen it is
possi bl e herein to performthe comunication at 5 the given conmmunication
speefl, the cobnheistaibon detepniety tdetomingxatizdn paefesminge single
hop connection at the comrunication speed and starts the communi cati on.
However, ifwhetheri nppsdisbl possheleplid epStiPEBn He e FEIEUNA CREREDA
mul ti hop connection 10 at the conmmuni cation speed (S42, S44, S46, or S48).
In this caseith spekiléc sahbenofl® heatat tiyfpt cCOAMUNEGRHTEON 0FPR8Y ust as
descri bed above. Wien it is possible to performthe nultihop,comunication
at the commuffieasted byedde SRENYI HiIPat- 15TRFR P%ﬁ%e§?agF8ﬁa?P t he

nobil e station determ nes the ,,comunication path of the multiho
connecti on BBEE héh@on?ﬂm“&%%?%ﬁl%Be@&ogﬁc}%tyarltrgftqwt&ﬁﬂmlﬁ?ﬁﬁ?i 82’. ., As

descri bed above, the present enpodi nent_is . .also configut o] at with a
reqtiBsted | FR& G%?é'—lqrt"{}ma%rbei Wi Fed ISt ]feesa%?rbﬁeegfﬁsggiera%&ne t he

transmits it to mobile station 10. Mobile station 10,
receiving the regquest response signal, then determines
whether it is 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 path satisfying the line quality and neke a connection, and,
therefore, it can provide a highquality comunication environment. Since

val ue and the base-station target value cal cul ated independently of each
other at relay station 179 30 and at base station 20, it is feasible to

enhance _ the reception quality while mnimzing the decrease of the cel
radi us and system capacity. (Sixth Enbodinment) 5 The present enbodi nent is

confi guredy,as+4aser i heshmeteveni n (@dgr, to dgpeemtnealbg, optistlle -
comuni cat1 on speed so as to secure the reception quality fromthe nobile

station togtheiBase: st i Mshit s has seeemdsembedyarnt . cddtd tnimgi |2
comuni cation system 1l according to the present enbodi nent, the target

val ues for -bLARSACSSHQA NOYEHe 0061 Olrcafi@ sl sot | RHependentd ycddiudi vi dual | y)
set in the case where the base station is a receiving station and in the

case wheregpbedr i | Ole | §idedSchbananycagishatsperd Bl badesrst ation
target value is set to the mninmumnecessary value permtted, and the
rel gy-statizopullanaelp wallwy iskatdgiod @gareddiares ttheVidedee storsmigriadat i on
system 1 according to the present enbodinent has the system configuration
simlar 20tkankhe thekl | € reanmizhiecambbhleysseationt hk0 securel erdlali ment. The
base station also has the same configuration as the base station 20 shown
in Fig. 15stEhéombidile memsumiesatibr systenfefenhe plegeht @wbddiqrent is
different in mobile station 10 and relay 25 station 30 fromthe nobile
communi cat istatdyst emtiselifhe setbad enbhedi nekhay I18trtion 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, Dbased 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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In the present enbodi ment nobile station 10 has the internal configuration
simlar to nobile station 10 in the second enbodi nent. The nobile station
10—inthepresent-enbodinent is different fromnobile station 10rbokngtihe-q0

second enbodi nent in that interstation conmunication speed determ ner 1lle
has a target value storage for storing prelimnarily cal cul ated target
val ues for transm ssion power control. The target val ue storage stores the
base-station 10 target value and relay-station target value simlar to

those in therkightRterodiaEnt rafbRsetbaseromtien target stakuenamb,
rel ay-station target value are independently calculated so as to satisfy

af orement i ongdteereteack as dvelt henddshifi menbedident22 1meahad h i get
val ues can be selected fromthe aforenentioned paraneter E, SIR, CI R and

reception | eyekerfeernicht erstali af coraubasat isaatiReedasiel ebasaear dhle
determ nes the interstati on comruni cati on speed 20 between the nobile

station and takay steddored0 oinbes€estateéon 2@vad,a saivmemurofcat @guest
response signal, based on the interference |level at the source of the
request respepmseriiegnal demddiniater n 26e detyeesineespehseheirgndlt anid based
on the base-station target 25 value and relay-station target val ue stored.
I n the presepbseibdd nemt peefaymsttétel appomBurhiacsatli8in with the mobile
station at the requested communication speed.
Subsequently, base station 20 makes request response
signal transmitter 23 <transmit a request response
10 signal containing the communication propriety
information on propriety of communication to the relay
station 30 as a source of the request signal. The
relay station 30 receives the reguest response signal
and transmits a request response signal containing the
15 communication propriety information included in the
received request 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 1is 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 i1s, when the relay

station 30 and base station 20 both are communicable,
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the internal configuration simlar to relay station 30 _ in the second
enbodi nent. The relay station in the present enbodinent is different from
rel ay-stat ion 30 in-the second enbodinent in that interstation 5p03-0107-00

conmuni cation speed determ ner 38 has a target value storage for storing a
prelimnarily cal culated target value for transm ssion power control. The
target value storage stores the relay-station target value. The

rel ay-station target value is 10 cal cul ated i ndependently of the

base-stationthargebival seasliohedetBriibhele tokaldommuhlcat@oas phtthsadlyi sfy
af orenenti oned Fornmula 1. The rel ay-station target value can be sel ected

fromthe af onerenhbpnedopaeareder & A CdAmantdwicapt isprdevand 15
I nterstation conmuni cati on speed determ ner 38 determ nes the interstation

comuni cat i ogt speed tr! weenimhihéchesbnr el aghehatitoniandimgd syisiat iten 30 or
base station 20 as a source of a request response signal, based on the

i nterferencepéefetmi nldidedmmont betbequest 20er espodrse compual caedenved by
request response signal receiver 33, and based on the relay-station target
val ue5st or edspdé@, corneni cabthbbhe patstt adetcer m nhsng imekpadblien nobi | eny

comuni cati on system 1 according to the present 25 enbodi nent wll be
descri bed betompuihcsttonmuni cati on path determ ning nethod is carried out
according to the 182 fl omchart shown in Fig. 16, as in the second

enbodi nent, and the desoninicadd omer pahhf tdatewnining gimeshodi tin f 6&@s on the
di fferences fromthe second enbodi nent, with om ssion and sinplification of
common 5 porlabeer Aystemt wetheupsdsieyand SSrmanécaxdent egced diAdnner
simlar to those in the second enbodi nent, nobile station 10 receives a
request respefsdescgakied: gl tWbkh f Fefebgseestia i g 2012 and FEBé/ -/ oper at es

as
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 B347). For example, where 2

Mbps is given as the requested line guality, 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

communicatien. When it is 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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10 follows. Nanely, nobile station 10 determ nes a comuni cati on speed,
based on the request response signal received and based on the base-station
target value and relay-station target value stored (S54), and FpapRs0i03-@0

connection notification containing the 15 infornmation of the determ ned
comuni cation speed to base station 20 (S56). When base station 20 receives
this connection notification, it sends an ACK to nobile station 10 (S58).
Then a single hop communication is established between nobile station 10
and base stationgP0 2GS60%amdhés SihRdlee moabgemwi@mémnaiss eheavays  _
mai nt ai ned before an end of the comunicati on between nobile station 10 and

base stati s tAd er i tdegsh epsy S62heSabbiard sT6R iane dtwmppeectied in a
manner Ssi mgjlgggl%tso thosle inqthe s}écond 25 enbodi nent, the relay station 30A

receives adJdpaest nRsPoNSawshPnahul€anspl t tenéeomhasesstation 0, and
183 then determ nés the interstati on comruni cati on speed between the
relay statisQpand dapgribat ion 28e basesmpn he cormeedter@ncesl evied | ncl uded
in the request response signhal and based on the relay-station target val ue
5 stpred ($6R)e adechél a¥osbatinen 3Gl tdestanigts an ridueset résponse
signal containing information about the interference |evel at the relay
station itsglifttadl Bbedtnt he Winégr Sttat i on poawiinliecat ® opesfoath deter i ned at
step 68 to nobile station 10. Mbile station 10 10 deternines the

comuni cat irl tSpeAs Ofotuhen toauiloh catiton thepatdorofuniststiorst aspeed 10- r el ay
station 30A-base station 20, based on the request response signal
transmtteddquuBtidie byl ayhst atdquesB0Asagdadn tihe bacddtst i dhatupPPet val ue
and relay-station target value 15 stored (S72). Specifically, the operation
i s carried duttemsifed | owshe Fi rsoqmambcabbbhe sPathon et erRihesnehe
interstation comunicati on speed between nobile station 10 and rel ay

st atd on 30A4orbeswdiaon Bhe the ecpapepdsatdpdl sRegd| AYdsSHETHF 382 nel uded
in the 20 request response signal and the relay-station target value

st or ed. Thmwjrﬁﬁﬁf@ st affihe® dkt erfi n@@??%ﬁb]o%ﬁﬁi é’zfﬁ'af:?r'“épﬁéﬁ on the
communi cation path of nobile statiop 10-relay stati.on 30A—b§se sfation 20,
based on t HEMHIEFERBI¢RN dfomthfi cAtYBR s TSt nSBers

mobile station is incapable of any communication.

When a requested 1line quality 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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25 station 10 and relay station 30A thus determ ned, the interstation
communi cati on speed between relay station 184 30A and base station 20
included in the request response signal, and the base-station tFeogetlgakoe. |

Subsequently, the steps of S74 to S86 are carried out in simlar fashion to
those in the second 5 enbodi nent and thereafter nobile station 10 again
transmts a request signal, in order to search for a relay station 30B
Then the relay station 30B transnmts a request response signal to nobile
station 10 gualtihe, saf@ PEOEhEUre MiSps Nsihgleatepoicangleyt ith sdrad i &n 30A _
(S88-S96). Mobile station 10, receiving the request response signal from
rel ay stat iMpps36E:] witiey ndorasedihieore drontini 2 | ove Shelelle pntlide2 cabpsini cat i on
path of nobile station 10-relay station 30B-base station 20, based on the
recei ved regursie r @eponsetiS weignalthendsinbelbaserst atdoamtt amget val ue and
rel aystation target value stored (S98). The operation thereafter is carried
out by exeddtermnirel sdeps sbnmbaictbibhopatin t ISd secorite epbesiement . | n

t he present enbodi nent, as described above, 20 nobile station 10 determ nes
t he 9 nt er steafdcahi meommuadcpt $ onhspeedttords hef bdsirs tofatttreemptritray f €hence | evel
and the relay-station target val ue and basestation target val ue cal cul ated
i ndependentsdinglanchopl| agnséation, 30hdetcommundsation madrstwltlont 26

comuni cati on speed on the basis of the interference |evel and the

rel ay- st at isoa tlermdtoy ettt Temsfoferengzlly trlggteadnt enbodi ment

permts the optimal path to be determ ned based on the conmmuni cati on speeds
bet ween eacBgsnaind dmbnyditnesfs), and the reception quality can be enhanced

while mnimzing the decrease of the cell 5 radius and system capacity.
The mobile communication system and communicaticn

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 1lp for receiving a request response
25 signal transmitted in response ﬁo a request signal;

communication speed determiner 11d for determining a
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I nci dental ly, as described above, nobile communication system1l in each of
the fifth and sixth enbodinents is configured to set the 'target values for
the error rates at all the stations (base station 20 10 and eacgpg®elEnM7-00

station 30) on the conmmunication path, instead of the error rate at base
station 20, and to determ ne the optinmal path on the basis of the target
val ues. This nmakes it feasible to secure the reception quality fromthe
nobile station to the base station 15 even in the nmultihop connection

system Accebfiifitati el & Honmagi £abF 0BS reysksr! reRpdhisghed under
the general editorship of Keiji Tachi kawa by Maruzeri® Co., L-td.) and

others, thessysheMm CapRr t Yorkm@ndcRel siet %‘étﬁ haye dhten o el i Fon fefr 20
Formula 2 below. Fornmula 2: C = (pg/E) + pg: spreading gain Nanely, the

val ue of systear€apgcCihy &ofRGheasesoml thatRcremsed tdhsipar areter E. An
i ncrease of paraneter E at relay station 30 will result in increase 25 of

interferenceodndni BasidACIKASR] OfieS¥ShEALEARAC] EymmbNi cd beogf speledon t he
system capacity is less than the 186 effect due to the increase of

par apet er Edatebmsgest at il@a.20. NotThgsd hi Scpmpbhent®bi | @onefitiniceat i on
system 1l in the present enbodinment is configured to set the base-station

t ar get val ueotwuhheathiannpethedeseamingrvillue Mebidiltt edagddnsel tike

rel ay-station target value larger than it, whereby the decrease of system
capacity isatspppessidedhiwiéhkeepnrgtibe ehigoelr &trensmiltiteirn ldh€oentire
system The following wll describe prograns to 10 substantialize the
nmobi | e st attoanémiahsngt t eng satdadi)on r ed bgnat ati angd aAdKbaségseadti on
(receiving station) constituting the nobile comunication systenms accordi ng
to the fiftheegbodtniht fard naweisiiiach anbdEK nehgna¥herpnsyishedf én
substantializing the , 15 respective stations constituting the nobile
comh®ini cat i BRsBYBEentPnat RENPRELRcRNBéENARNRHaYE EHEtheguPE®VadRfion to t he
af orenenti oned prograns, and the description hereinafter will be given with
focus on di fHeRedtramsmiitded witha omrLSHF A i ARG FFRER1 07 0fl@238 t he

SRR IR AN DI R e T M YU NS, (TR S
Qﬁggd}ggnfo€$%ggiﬁ%%ggﬁh§ own_in Figs. 17 as the prograns in the third
Request signal transmitter 1la has a function of
15 transmitting a request signal containing an ID for
distinguishing the host station. Request signal
transmitter 1la 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 1lb has a
function of receiving a reguest <response signal
transmitted in response to a request signal. A request
signal received is fed into communication speed

25 determiner 11d.

Communication speed determiner 11ld has a function
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25 prograns, the transmtting station programis simlar to the
transmtting station program 110A according to 187 the third enbodi nent
shown in Fig.  17A_ The relay station programand the receivi A§0S8t880@n00

program have the sanme nodul es as the relay station program 130A and the
receiving station program 120A, 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, |24. Conmuni cation propriety determ ning
modul e | 37 afas detfamminiorg of al erpimmyntibe tdonputseeedet errime ndi 19 _
propriety of communication, based on the interference |evel neasured by the
i nterferensddtdwsl AbPastei Mpsmdgtatded 0A0t hdastdy o5t ati orrque Yt val ue.
Communi cation propriety determ ning nodule 124 has a function of letting

t he conput @esgenseni Aégrhd 15epedpetetly ofresmasini casPonsebaskanah t he
interference | evel neasured by interference | evel neasuring nodule 122 and
on the bas&estedtviesn 18P get Coamyaicafa opr otpesd forerménesspgdst ivas st ati ons
constituting nobile comunication system 1l according to 20 the sixth

enbddi ment iEdes sitad loonf comramiiens ismowspiesdri gsterginert hkler ofpmns
according to the fourth enbodi nent did. Anong the prograns, the receiving
station pr&GtEANigifighidnad ttErHe bidei SAMHISt @Y N pIRRpAREPOEAccor di ng

to the fourth enbodi mrent shown 25 in Fig. 18C. The transmitting, station
progr am andhen@ ey stEdtdivh D FrHRhae iR sSheehfesS i 188

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 base 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 reqguest response signal
to base station 20, included in the received regquest
20 response signal. Where the source of the request
response signal is 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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7-00 5 10 15 transmtting station program 110B and the relay station
program 130B, respectively, in the fourth enbodi nrent as shown in Figs. 18A

and 18B, except for the interstation communication speed deter FRPOBAQLODEUD e

111e and the interstation conmuni cati on speed determ ni ng nodul e 138.

I nterstation conmuni cati on speed determ ning nodule 111le has a function of

letting the conputer determne the interstation comuni cati on speed between
the transmitting station and the station as a source of a reguest response

signal, bagsed orhéhedduierfief eseatliovel andwon idée hasedssaribs tar get
val ue and relaystation target value. Interstation conmunication speed

det er m ni ngiefbddl eo133echasndnfimacttioa elonmmenticagivhe spewdit en deteer mi ne t he
comuni cation speed to the receiving station, based on she interference
| evel incl pdedsi noa rempmiednteesporseessi geakland Dhet heommelraiwsttatdron t ar get
val ue. These prograns enable the conputer to 20 substantialize the
functions ebekdseist aldrome120; pelkayost atiissre3® walluspbidetetrsinash 10
according to each of the fifth and sixth enbodi nents descri bed above. In
t hats case, debenddngptipon qoalipt yrazes bendnhdnced i | exampilel, zite t he
decrease of the cell radius and system 25 capacity. Finally, a receiving
station prognamicat8®on sphsdalticdn zbet idetegrdingdhgast at i@KMUh t he
comuni cation path determner for determ ning the comunication path wll
be descri bedtisfiyingecthei mipkieuinn grogessiihas foe &AW i yatuei oh shown in
Fig. 19, 5 as the aforenentioned receiving station program 120c

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 11d. 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. 1In 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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did. This receiving station program has the sane nodul es as the receiving
station program 120c, except for the interstation comuni cati on speed

determ ning nodule 124a. The interstation comunication speed £#003-0107-00

determ ning nodul e 124a has a function of letting the conputer determ ne
the interstation conmunicati on speed, based on the interference |evel and
t he basestation target value. This receiving station program enabl es the
conputer to substantialize the 15 aforenentioned functions of base station
20. In thatecadeert he Ilecemdon qualdiiviman ke enhapeast whidegddni mi zi ng_
t he decrease of the cell radius and system capacity. The fifth and sixth-
embodi nent 4 nverd edesicr esveD mebBgrihg @wanpl 36 66r" wielaistie'ingo Honnect
nobil e station 10 through relay station 30 to base station 20. However, the
fifth and sinxelrfereocdieneitesredan sad sccHee b edrdlay dawdtida " 3ny; properly
nodi fying the way of setting the system capacity and target values. 25
| ndust ri al rAgpkistabidignalAs descsmbetenbo¥2, the prasersmitadenti en has 190
reali zed such determ nation of nultihop or single hop communication path as
t o det er m mequke tcomymailc atiegruerdt hresipidn stehes dlgarade ste dehiivghestd for
comuni cati on speed or the comunication path satisfying the predeternined
5 |line quakecpiviiagedaonrefiaesht eréspense |ipial ofttdresmisstpstt ilve signal s
received at the relay station constituting the communication path and at
t he recei vEREPOR&ELI on, t@her éby a&kdeestg | nplemeht at | dmtefrstadtion
comuni cation. 10 19l CLAI M5 .
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 of 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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2. A nobile communication systemconprising a transmtting station, at
| east one relay station, and a receiving station and configured to
inmplenent packet 5 transm ssion fromthe transnmitting station twdhey1g7-00

receiving station through a comunication path with an internediary of at
| east one relay station or through a conmuni cation path w thout an
internmediary of a relay station, 10 the nobile conmunication system
conpri sing comuni cation path determ ning nmeans for determning a

comuni cation patbatd t bracéss@esBsSceBHIcEat I DNISHLLEY Ok gngOMEYBRCat i on _
path satisfying a required line quality, based on interference |evels of

respective d5 ségaalsdreetignad atardl r eledprsdadd oni€onghi t Wbphgdace
comuni cation path between the transmtting station and the receiving
station, anth&drmdteisecei VANG Sifdimaticn Hwyuanid e reprednicedt i 09 system
according to Caim1, wherein the communi cation path determ ning 20 neans
further compyakes: subtjerctteat i onoconOBLLg) | Onsseadh et er ringi ngppgans for
determ ning an interstation comruni cati on speed between each pair of
statdons, bzwetkmosiomtenfietércerdmiidantatdaespest invendmattit@as sonstituting
25 a conmuni cation path; and conmuni cati on speed determ ning nmeans for 192
det er m ni ngeaEr Tiormrumaca | amslpdeEctcon acaolr ddogmuniocati oorgashi §§0ont he
transmitting station to the receiving station on the basis of the

i nt erstati @dPwoimuniedl on spbedldetdeenframh panfoohasiani ongedgt er mi ned
by the 5 interstation comunication speed determ ning neans; wherein the
comuni cat i 0H PRIt st er @YYy nBBNns HRterfenenca cdmmedi caghdn path on the
basi s of conmuni cation speeds on respective comuni cation paths determ ned
by the comRFAREH3GPspélESdetler i PFEKAD Feseives, The iwbisi | bike)

co ni cation systen1accordin% to Jdaiml or Claim2, wherein, where there
ar acquired from a ransmission power controller (not

shown) .
Request signal receiver 31 has a function of
receiving a request 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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plurality of communication paths satisfying the required line quality, the
comuni cation path 15 determ ning means determnes a path with a snallest
hop count between the transmtting station and the receiving st@&hgpm1%%_gn

communi cat i on path. 4: The nobil e conmmuni cati on system according to CaimZI
or Gaim2, wherein, where there are a 20 plurality of comunication paths
satisfying the required line quality, the communication path determ ning
nmeans determines a path with a small total of transm ssion pomers at the

transmitting & o ads Abmt BEoEELAY £863L %act(l%%t 'ﬁ]dﬂél[]gf# cBRREini cat i on

communi cation 25 path, as a communi cati on

wh
Thare hre o plural o ol hchan et | O Z%a%@%‘%‘% sing PenrliifaG e ¢

there are a plurality ‘of ccnnanlcatlon e Teq

quality, theyworsyméesat sagnaat ftfh%{ﬂmﬁwgséreanﬁ dxeetq%{erge"e?e% Lo with a

smal |l transm ssion power at the transmtting station nication
pat h. signal received is fed into interstation communication
5 speed determiner 38.

Interstation communication 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 orn 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 is specified by an 1ID
included in the request signal.

25 [About Base Station]

The configuration of base station 20 will be

143




6. The nobil e conmunication system according to one of Clainms 1 to 5,
wherein the comuni cati on path determ ni ng neans determ nes a comruni cati on
path out of communication paths each having a hop count betweemrpbBleni107-00

transmtting station and the receiving station of not nore than a
predetermned threshold. 7. Atransmtting station applied to a nobile
communi cation system and configured to transmt a packet to a receiving
station through a communication path with an internediary of at |east one
rel ay st at idescaribelr dedlova meofeamicationFpat h1 5 t rautsteswr niermegli ary of _a
relay station, the transmtting station conprising conmunication path

det er mi ni ng Spedrssé ostdétlenm 21l nfs a compmirdecht 6 Hn tpansmiititlke da dargest
comuni cation speed or a conmuni cation path satisfying a required line
quality, bagedessontady f Evenpedceselingft rasgectied degaalfroneogived at a
relay station constituting a conmuni cation path to the receiving station,
and at thecpgeei viefrgrogtkat iamel tSAansnElttAnecdihd ngpriedd sed apjdtiad to a
nobi | e comuni cati on system and configured to receive a packet froma

tradsm tti Agcsiaedodatiar pugle s soamAdnifoat iproqesding tie et ved edatedi ary of
at |east one relay station 5 or through a comuni cation path without an

i nt er nedi aepdofgenar@Einst Be¢ohved hdatacdiovilg transoattedpitiositie

comuni cation path determ ning neans fox determning a comunication path
with a | ar §e¥E EGHYPF CatisISectl Prah I6CEdHALNLEatliogn grateiwiatd sfying a
required line quality, based on interference |evels of respective signals
recei ved af AR St cHHseTERXeRES alevebnEAPHALNEN Dgdth 2Fet ween t he
transnittigg station and the recejving station, and at the receiving
station. 15°8. TFESMEEAY i R st R FORCGERDBFEI ngSVELA &tm FESGMSHEID t he

co ni catign Eath %e_t ern ni ng nmeans conprises: request signal receiving
means for PEEEFIPNGYA TG YhaF S TPANERi SLEBfr Sl it t&ss A% ti ng 20
station or .fromthe relay station; interference |evel neasuri,ng neans for

measuri ng gﬁrl "STEFECE eVel SEtHe TERRINT TgSLPBPT o WG T r equest
cLInel CEhYl IR R YT RS SIANT h BREL LR SR,
communi cat$@0suring 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 sighal to a connection signal.
Request signal receiver 21 has a function of
receiving a reguest 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 1level 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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195 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 measured by the interference level nmeasuri ngROESHE0F-00

comuni cati on 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 received fromddqeste! aest@ison,siajrsdl basechson ttetrer 2Bat hae a _
comuni cation speed i nformati on between each pair of stations constituting
a comuni cafurort part h fafom thansmansdngt | nghst atiindre tfe remiad r elayedt ati on,
included in the request 15 signal; and comuni cation path sel ecti ng neans
for sel ectimgpsuredminy cattenfpatheebabede bnmeasmringat pant s@edsoon
respective comuni cati on paths determ ned by the conmunication speed

det er m ni ngcgveEnssta20ie0. 3theor emebiilrg sitadtiican B cesdiangsewrd® apf 8
wherein the comuni cati on path determ ning nmeans conprises: request signal
recedvi ng ndmns frequeshei vitignak equest Reageat tr aasppnsed fsbdanahe
transmtting 25 station or fromthe relay station; interference |evel
measuri ng rE@EBSHbiteRaddrifgabde to specify the relay station 30

or transmitting station 10 as a source, based on the
source ID included in the reguest signal.
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) (S50); 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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an interference level at the receiving station when the _ request signal
recei ving neans receives a request signal: interstation comrunication speed
determning 5 neans for determning an interstation comuni cat F&@R3s08€3~00 .

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 |evel included in the request signal;
conmuni cat iSRS PHeReE A AFAGLRBanH et afbt BY ni"fithgrat Ebheemieal i on speed
between the transmtting station and the receiving station on the 15 basis
of the intéfstafidn c ni ARt dRNEPBed tder er B hebmdyione iodt erthati on
comuni cati on speed determi ning means: and communi cation path sel ecting
nmeans for SEtEHIMEh e AN pareedbasdl MR ke on2&peeds on
20 respective comuni cation paths determ ned by the conmmunication speed
det er mi ni nd S¥fdns. 1Basa rsEetiPAg 4P at i BRCebYHRIsi e reeprectkogynal
recei ving neans_for receiving a request signal transmtted froma
tramsmitti MG StEGI U5 Pttt e € obfhithi BaPieR ST 1R HOn $9REF medi ary
of at |east _on el ay station aor throu H ac ni cation path 197 wi t hout
an interrred’inargcgf "é}/rgf’ﬁﬁ‘gt &5 At eb¥ ¥t enéBd| e‘?‘/eFlﬁﬂ;%r}?% means
for measuring an . nterfergence ve| at tge receivi statiaon whep_ the
Foquest i SUAPRPAcAary Foorst Fabbried BEruERRsMosLaR Rastion T
and base station 20 (S60). This single hop
communication is always maintained before an end of the
10 communication between mobile station 10 and base
station 20.
Then mobile station 10 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 reqguest 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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communi cation propriety determ ning neans for determ ning whether it is
possi bl e to perform comunication at a comunication speed included in the

__request signal, based on the interference |level 10 neasured byrbhe-0107-00 |

interference | evel neasuring neans; and request response signal
transmtting nmeans for transmtting a request response signal containing
informati on on propriety of comuni cation determ ned by the comruni cation
propriety determ ning nmeans, through 15 the comunication path to the
transm ttingplcdid Wigrld ArifSRivEOE Ekahl @ReCOMESI Nt IQIUBSA, signal _
receiving neans for receiving a request signal transmtted fromthe

transm tti pgaShatdOon ¢ LheBrdciehag Stetdlonat 2@hkntsrfarencecsevel
measuri ng nmeans for neasuring an interference |evel at the receiving

station whemd he-dieviesd §i g8gheseCeiekbbe seBRIYnaCaiofS hieAugsd signal :
i nterstation comuni cation speed determ ning 25 neans for determ ning an

interstati eRGyraN catéohespred hRivweaent  heheecedvang stlaatiioon 30wl the 198
transmtting station or the relay station as a source _ of the request

sigmal , basgden thenhentreylfgr egcetienel3omasteedi ving hehent esqesence | evel
measuri ng nmeans; and request response signal transmtting neans for 5
transmtti ngspdreguesiigregponsearsinginaledonfzomi rgedde stdeiot at20n
comuni cation speed information determ ned by the interstation

comuni cat idert exppeieck sdedrer ihhengtatans, coortihé catdpansddan) setawtea@n or t he
relay station as a source of the request signal. 10 13. A relay station
conpri si ng:theequessy sisgradliorecandi g seeansatbonr €dei Vibaged oaquele si gnal
transmtted froma transmtting station through a conmunication path with
an int er nediemeivefd atrelqegst onespehsay sshghah ofSeHhr oughThecoredmiy cati on
path 15 without an intermediary of a relay station; interference |evel
medduri ng mé@ts oror 3ABasheRAYran i Mher fiditEaidenanas adevede Abstthel ay

station when the reqyest signal receiving neans receives, a request signal
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 regquest response signal
transmitted from the relay station 30A (s72) .
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 level 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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20 conmuni cation propriety determ ning neans for determ ning whether it is
possi bl e to perform conmuni cati on at a comruni cati on speed included in the
request signal, based on the interference |evel neasured by th@p03-0107-00

interference | evel neasuring neans; and 25 request response signal
transmtting nmeans for transmtting a request response signal containing
199 informati on on propriety of comuni cation determ ned by the
comuni cation propriety determ ning neans, through the comunicati on path

to the trarsfintun it St iPeed bediser ahdlyi 5¢ adt D HECDO dimg @14y ai m 13, 5
further conprising: request signal transmtting neans for transmtting a

request si grRltiton t heorecetvig Herldraimd t 0andot easeshi donel aynst ati on
onl'y when the communication propriety determ ning means determines 10 that
it is possiiite st gredmrdpdien Coatilion capeed; batteenquasiay esponisen si gnal
receiving neans for receiving a request response signal to the request
signal trarsOA tteedi bybdsee reateisdn sihal itchnded t timg teansred®beds. A rel ay
station conprising: request signal receiving neans for receiving a request
sigrmal transspdreset fsigmalhe transmtting station or from anot her rel ay
station; interference | evel measuring neans for neasuring 20 an
interference | evéubsequeatiost rehay swehil wstattibe redpgrestmingmal
receiving neans receives a request signal; request signal transmtting
means for twhatden tihg deteqmésedsigpmppunication 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 is
greater than that on the communication path by single
hop connection, the communication path of mobile
station 10-relay station 30A-base station 20 1is
15 selected. When the communication path of mobile
station 10-relay station 30A-base station 20 is
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 connection
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 30A and base station

25 20 (S82). Subsequently, after the establishment of the

communication with base station 20, the relay station
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25 request response signal receiving nmeans for receiving a request response
signal transnuted froma 200 receiving station or froma second ot her
relay statiaon,_ in response to the request signal transmtted-b

signal transmtting neans; interstation comunication speed determning 5
means for determning an interstation conmuni cati on speed between 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 |evel

i ncl uded i rpozhe FatpIests r&spROEetdOmsbdlal steddiored by(34E) + expst response
signal receiving neans; and request response signal transmtting neans for
transm tti ngprendreidiasSion espoaseabidahbdc brttaieminngnalid ¢ nseatieerent@ | evel
nmeasured by the interference | evel 15 neasuring neans and the interstation
conmmuni cat izonl spaedy | sfor ot | DOA deS@6)1i nekl thythdd oht cestdzinn the

communi cation speed determ ning neans, and, where the request response
signal is aeunecsiateib: ram the detoninetiecomplinycataonopPead sBa¥ont ai ni ng
interstation 20 conmuni cati on speed information included in the request
resgonse sitgna mdthddef remsmiing ny medelahion shistemher aerathedati on as
a source of the request signal. 16. A relay station conprising: request

si gnal recei¥igipnEay & grreadivg ny3LSB- r equest signal transmitted from

the transmtting station or fromanother relay station; 201
Subsequently, mobile station”l0 again transmits a

request signal (S88). The request signal transmitted
on this occasion is a reguest signal transmitted in
10 order to search for a relay station 30B available 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
reguest signal; - The mobile station first acknowledges
that relay stations 307, 30B exist, by transmitting a
20 request signal and receiving a reguest 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-S96). Mobile station 10, receiving

the request response signal from the relay station 30B,
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interference | evel neasuring nmeans for nmeasuring an interference |evel at
the host relay station when the request signal receiving neans receives a
request signal; 5 interstation conmunication speed.determ ning nesms-dp57-00

determ ning an interstati on comruni cati on speed between the host rel ay
station and the transmtting station or the other relay station as a source
of the request signal, based on the interference 10 | evel neasured by the
interference | evel nmeasuring neans; request signal transmitting neans for

transm ttingdet&Ldufst %hgn@bmmGQQQﬁﬁhohe%@@@aeo&'&h@'cb@@@h&b@&l@%ans for
15 receiving a request response signal transmitted froma receiving station

or froma Se%@ﬂld oblfer modidle statdOion i N10espDage teathenr egudsbasiegnal
transmtted by the request signal transmtting nmeans; and' request response

signal transstatiog nE@Ns Bawed0 oy abRE tiéOgi ved eqerpieJtes peBPSnSiegnal
containing the interstation comruni cati on speed informati on determ ned by
t he interstasignatonsysi)cat isubseprrthtdst,ermpbi g seatsonabd isellecgisati on
comuni cation speed information included in the request response signal
recei yed by & heoRbuhggueson’ e0NSELtH ghalareeei ebnguntaasiohosbleed

transmtting station or the other relay station as a 202 5 10 15
out of the communication path with an intermediary of
relay station 30A connected before and the
communication path with an intermediary of relay
station 30B (S100). 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
base 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 Dbase station 20 (s108).
Furthermore, the relay station 30B in establishment of
the communication with base station 20, transmits an
ACK to mobile station 10 (5110) 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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source of the request signal. 17. A relay station conprising: request
signal receiving neans for receiving a request signal transmtted fromthe
transmtting station or fromanother relay station: interferencepheveio7r-oo

measuring means for neasuring an interference |evel at the host rel ay
station when the request signal receiving nmeans receives a request signal;
interstation comuni cati on speed determ ning neans for determ ning an
interstation communi cati on speed between the host relay station and the

transm ttingisicahinerted.t heafkeler, telea)oRiniin it tam sl Gei Dfrd Iy, r equest
signal, based on the interference level neasured by the interfererice |evel

neasuring nmeaasioandozpduestwstgRal tdoanske t EbAfluABaRsibar gatansyid ting a
request si gnal cont al nl ng the interstation conmunication speed i nformation

determ ned 2@1hy téeatNder SOB.i oncenvvrBELal i ONf spaed Seindii dHtibeans,
and, where the request signal is one received fromthe other relay station,
al so cont ai piand i ntreast atéDay consnaticat | onogpeedsi nfosr@ttof, i nadHeded in
the request signal. 25 18. A comunication path determ ning nmethod applied
t o a5nobi | e coammiicaationn.isysbemesarpliisheg aoR08he ddmananiddting stati on,
at | east one relay station, and a receiving station and adapted to
det er mi ne apethmyiiac atd lay psitdt bet weeB, t bett taes mdmmung. cattatonompaid t he
receiving station, 5 the comrunication path determ ning nmethod conprising a
comruni cat i off peitileetsratiinmolGteplay deébionnBAd-basemsirzitdan @0 path
with a |largest comunication speed or a comunication path satisfying a
required |i As quelnttaindshsedThe ifdoer fshewrmeiheVidls 1D6 obndespjentd,ve
signals received at a relay station constituting a communication path
bet ween t hebttahbgi ceeggtdcat fox avhitdiee staddion @ stoatbinamsmnd tdte t he
receiving station. .
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 1is also
25 possible, for example, to adopt a configuration wherein

relay station 30A functions as a transmitting station
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19. A communi cation path determ ning program 15 applied to a nobile
conmuni cation systemconprising a transmtting station, at |east one rel ay
station, _and a receiving station, for determ ning a conmuni cati P01 000

an internediary of at |least c>ne relay station or a comrunication 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 determining a conmunication path with a | argest
comuni cat i cand peetle omiAe 6 O RNicimiunl 2 ipat hpsat i with ngha leggesed |ine _
quality, based on interference |levels of respective signals received at a
204 rel ay sdraturodicLonst i tageed) £rommupileagt | staphdh BIaeewn bhbe
transmtting station and the receiving station, and at the receiving
station. 20.stltelombi2@. comByi catiopbisyst ehiaccovdfhquiathoft] ai ohe,
wherein the receiving station and relay station conprise: request signal
recei vi ng neamsniroicaeten vpaghawiehuebe $aggabtt cammonmitedibnospthd
transmtting station through a comrunication path with an 10 internediary
of atdl| east mtoveet ayedagt isdretdrort hB0Aghna dmasminstation @4t hcam t heut an
internediary of a relay station; interference | evel neasuring neans for
measuri ng ardétemvirednceafwar| tte t lnonmuticattdtdron pattén tlife m6bi équest
signal receiving nmeans receives a request signal; and conmunication
propriety detterthion nglAeandator shexivkdzi ngOBrbase oBtatiesei vithg- 8ati on
target value and a relay-station target. value for control of 20

transni ssi orfE PoerishRépendent|y set at the receiving station and at the

relay station; wherein the connunication,progriety deternining ,
In the present embodiment, thHe 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 request signal, based on the

interference level at the station itself and the

propagation loss of the request signal. When this
configuration 1s adopted, information about the
25 determined interstation communication speed is put into

the request response signal and the request response
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means of the receiving station determ nes whether it is possible to perform
conmmuni cation requested by the 25 request signal, based on the interference
level neasured hy the interference level measuring neans and 28803-0bagedo

on the receiving-station target value, and the conmuni cation propriety
determ ning neans of the relay station determ nes whether it is possible to
perform conmuni cati on requested by the request signal, based on 5 the
interference |l evel and the relay-station target val ue; and wherein the
comruni cat sagnpat i sdetremsmiitig dreans hdetstratiings o oAU GAtdOrelath on the
basis of proprieties of the communications determ ned by the 10 respective
comuni cat requpsapsiighyldet er m ni ng neans. 21. The nobil e conmuni cati on
system according to Claim?2, wherein the interstation conmunication speed
det erm ni ng nean¥nnmentthiezes reollbei vi agnmtal catnibdar getsysalete arghda
relay-station target value for control of 15 transm ssion power

i ndependentphypmgpticat ithe paddei de tersimtinpnmandodt atberdiebayosttdtd on and
determ nes the interstati on comruni cati on speed, based on the interference
| ev@l s at SRecndespbodivendt, atfiigss ,c ovedtiilteutsitreg: itctme 1o remnsikddtshars pat h, the
receiving 20 station target value, and the relay-station target value. 22.
The transnEbei ngieghei droRc MUY Gad iGirai Mizh whasei nstadeiemAhi cation
path determ ning nmeans nenorizes a receiving-station target value and a

rel ay 25 sthersaftgargérapamis st dhec&eQausis tofs lignads fios ey Pofiar 2

i ndependent|ly set at the receiving-station and at the 206
multihop communication  path, and determines the

communication speed on the communication path found by

10 the search, based on the reguest response signal. In
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 1s 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

cperation of searching for a multihop communication
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relay station, and determ nes the comruni cation path with the | argest
communi cation cation on speed or the comruni cation path satisfying the
required line quality, based on the interference |evels of thegporegneetigye

signals received at the relay station constituting the comunicati on path
and at the receiving station, the receiving-station target value, and the
rel ay- station target value. 23. The transmtting station according to
Claim 10 7, wherein the communi cation path determ ni ng neans conpri ses:

request si galh t baBSNHEtEPPLIARAGS & Olcdnrmitsieddidly Pateduest s480Rl: -
request response signal receiving neans for 15 receiving a request response

signal to tdaeriequesit Sifd dHANSE L eslt byhé heomMEnesst SbgNgh £Ransmi tting
means; interstation conmunication speed determ ning nmeans for determ ning

an i nter st aliing/l e QIR N dhaduroie A0 Sp etk thed ye@ds ¢ hepdd aSevé [ | g s§ation and
the receiving station or the relay station as a source of the request

response siagsa ,fdasisl ontanaigatier farenae berel tat 4 heommeei ¥atigost ati on or
the relay station as a source of the request response signal included in
t he 525 reqpeash mashors d axiggralcomommmilad thisdn Bpespeed det ermi ni ng nmeans f or
201 The above second embodiment described the case
wherein mobile station (transmitting station) 10 was
provided with communication path determiner 11,
determined the communication speed between the
10 transmitting station and the receiving station on the
basis of the request response signal transmitted from
base station 20 or from relay station 30, and
determined the communication path on the basis thereof.
It is alsc 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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determining a communication speed on the comunication _ path fromthe
transmtting station to the receiving station, based on the interstation
Conrﬁ-uni Cat: of Speed det er m ned b\jl thF\ interstation_commini Catl 0&%%7_00

determ ni ng neans and, where the request response signal is one transmtted
fromthe relay station, also based on interstation conmunication speed

i nformati on between each pair of stations constituting a comrunication path
fromthe rel statian %ﬁ%the 10 receiving station, included in the request
response sigﬂgW r réﬁ%% ffthti on pat h sel ecting nmeans for selecting a

icati t th sis of co ni cation,éspeeds on respective
ggggﬂz:g:t:gz p:tﬁgggetéﬁﬁfﬂ%%l% 15w$ﬂg coffififif t88i onPEREEATM et efRi ni ng
wh L he | nt tati comuni cati on_speed detern ni ng neans
ans; ere e interstati ) g
ggnnrizes a.%@%% %?%bﬁg%éfionggﬁrge?ogéiﬁe aﬁﬁaglPBIay$§FéPF8ﬁgFéP@et val ue
f trol m ssi,on powey . independently set at the receiying 20
tation and S tHE el 8 VA PERE 1 R B s SRS o orSpaELEARd
i cat | , : int.erference | evel at the receiving
g?atiohcgrft é§$§ﬁ3§ gggsgégﬂggggjQ%U%cgogﬁiFhéxmﬁﬁﬂiﬁa§¥%%0ﬁ¥ét§Wgnal
26, The recersrna ufh, 18 Eher b eeefE” difear 00 & foBliest nEe 1 1®
comuni cat | ie det 10l me i 7 a receiving-station
t ar get valugg$§$9%%nt%be ofs%ggggﬁgssi%ﬁé%gﬁgggsesﬁ?ndggéndeﬁfgﬁég t he

relay stati qig,cighdlat ef gi nes, yhet her 'ggchs a%o?eidgéflt morRerd ormihe

communi cation at the comruni cation spe I'nclu 'n e request “signal,

based on theiiwy erfgmence layel Roiide toafiyi o9 SLALT OPsEanget 18! ue.

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 program 110A is comprised of communication path

determining module 111 having reguest signal
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25. The relay station according to Caim13, 10 wherein the comruni cation
propriety determ ning neans nenorizes a relay-station target value for
control of transm ssion power set independently of the receivi ngp$iafi@log

for perform ng packet transm ssion, and determ nes whether it is possible
to performthe I5 comunication at the conmunication speed included in the
request signal, based on the interference |evel and the relay-station
target value. 26. The relay station according to Caim15; wherein the

interstation commupi £34 1 ORomRged 20 (et er ol i £ig MEARSHHEER! | 28§31 -
val ue t

rel ay-station target or control of t ansnlsS|o% power s

| ndependent } Yool y10E RERLYLNG F1BK ! Olhd Ofs RAIIION BrAQ BAHKL! nblgem ssion,

and det er m nes terstati on comruni cati oh speed, on the

i nterference;evel 125; and thy Hﬁkﬁ%'%ﬁ%ﬁ%?ﬂué@f&@ioﬂakH@1u§Zs bhey

communi cati on path determ ni ng nmet ho according to Claim18; wherein

the Comniﬁﬁéi OBoRBbRentdet SIJALY 1St Pk S EQpEeLRETANE-1Ag CemBUNI cation
path with the | argest communi cation speed or the conmuni cati on path

satigfying EhenhSoLis £6n! bAENS qt@dntivhi rRASASk KUY theco i ergetenedel evel s of
the respective signals received at the relay station and at the receiving

station, angrbased oRvéente6R| ViWngist ahienihar gak vehde abfpaneakay-station
target value for control of transm ssion power independently set at the 10
recei ving sgafhosit agfigablt ke anetrd t3maf imddule 11la has a function
of letting the computer transmit a request signal.
Request response signal receiving module 11lb has a
10 function of 1letting the computer receive a request
response signal. Signal analyzing module 11llc has a
function of letting the computer analyze a reguest
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 1lla, request response signal
receiving module 11lb, 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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z| wmhc”Y] ] ] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
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QUn>FLMN&] } xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]lca]lcalcalc
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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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 1letting 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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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
11ld in place of signal analyzing module 1llc.
20 Communication speed determining module 111d has
interstation communication speed determining module
11lle 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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15

20

25

transmitting station and the receiving station, based
on the interstation communication speed determined by
interstation communication speed determining module
11le, and the interstation communication speed between
each pair of stations constituting a communication
path, included in a request response signal received by
the request response signal receiving module. The
functionu substantialized by letting the computer
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
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
therefrem in ~that it is provided with interstation
communication speed determining module 138 in place of
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
signal. The function substantialized by letting the

computer execute the interstation communication speed
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interstation communication speed determiner 38 of relay
station 30 in the second embodiment.
As shown in Fig. 18C, receiving station program
5 120B according to the fourth embodiment is identical in
the basic configuration to the. receiving station
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 communicatioﬁ 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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computer. Communication speed determining module 124
has interstation communication speed determining module
5 124a. Interstation communication speed determining
module 124a has a function of letting the computer
determine the interstation communication speed, based
on the interference 1level, 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 speeds 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.

162




10 10<109%& ()-! ' 10%&' ()-1"' 109& ()-1! ' 10%.& ()-16789:;
GwU3g\ =! ¢ 1096$& ()-F1lc ' 109& ()-F1lh ' 109& ()-F1! ' 1096$& ()-F1! 6" ' 10%
& ()=F11 ' 10%<& () - F1G<l<K<l <MkN<<<<hClc ' 10, FP03-0107-00

10% & ()-ML0% & ()-S#10% & ()-Fo%&z10% & ()- 10 10

10<109%&' () - <=6>?K?| ??aBbCl ¢’ ' 1&310% & () -$GL0% & () -

L"#109% & ()-Lml0% & ()- #1098 & ()- !'{1 #10%J)'U'& ()- 2@@ AlAcAf AgAaB7Cl
10" <109 & () - @B10% & ()-&96 10% & ()- YAF10% & () -

1l 9y, #10%" F" & () THE108b&vVE) - dasarAbAdBDEDEDdBObile communication _
10" 11" 109& ()-31!1°" 109 ()-31112 " 109%& ()-31!c ' 109%& ()-319910% ()- 10"
10" DGESFFFFFFFEeEY: | anyod oeRmupicegion path determining methods

raccording to the present invention with the embodiments

thereof, but it is noted that the present invention is

5 by no means intended to be limited to the above
embodiments.
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 1level measured
by the interference level measuring part, into a
request response signal and transmit the request
response signal to mokile 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, Dbased on the determined interstation

communication speeds, and to determine the
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signal to be transmitted to base station 20. This
permits base station 20 to determine the interstation
5 communication speed information between each pair of
stations, based on the interference levels 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)
Accordihg to each of the above embodiments, it is
feasible to determine the communication path with the
15 largest (highest) 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, the optimal path 1is 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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E = Ep/(No + Io),

is a factor to determine the reception quality of
5 signal in control of transmission power. Using this
parameter E as a target value of 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 wvalue 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 order for the base station
to receive correct signals, 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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embodiment adopts the following configuration to
enhance the reception quality, i.e., decrease the error
5 rate, while minimizing the decrease of the cell radius
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 i1s 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 wvalue 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") 1is set as a value different from and larger
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The mobile communication system in the present
embodiment will be described below in detail.
Mobile communication system 1 in the present
5 embodiment has the system configuration shown in Fig.
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 is different in base
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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The relay-station target value at each relay
station 30 may be set independently of the base-station
target value at base station 20 and the relay-station
target values at respective relay stations 30 may be

5 set in similar fashion. However, the relay-station
target values at the respective relay stations 30 may
be set to different values 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 value, 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 1: 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 is 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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station target value stored. For example, -
communication propriety determiner 37 determines a
maximum communication speed available for communication
and compatible with the relay-station target value,

5 based on the interference level measured by
interference level measuring part 36, and compares the
maximum 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
communication 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,

169




10" 10" 10"<10% & ()-!{& (109%JU& ()-F1!v& (10%PP& ()-F1!&
(10%Wwnv& () - F1zXedY: 0
_118$10%:"¢c"& ()-S/1&$10%"c" & ()-S/18&$10% " & ()-S/!1&$10% " & (rpd3-8350%hh&

"()-S/I #1098 & ()-4.123456C~dEO ! ! &PB1L' 109&' ()- 1L'109%& ()- 1 %40%& ()- 10"
10" 10"<10% & ()-'{&$10%S'U'& ()-S/ G kl ykMBEO L' 10%& ()- 1't'L'109%& ()-
11" 109%&' ()- 1L 109 ()- 1't'L'109%k ()- 1pVBEO '"t'L'109%& ()- 1L' 109%&' () -
1L 109 ()- 1't'L"109%& ()- 1L' 109 ()- 1FCGH VpQREO L'10%& ()- 1L' 10%& () -
1L 109%&' () -arld treded®e (Devdl. 109& ()- 1L' 109k ()- 11 R3EO L' 109%&' () - _
1L 109%& ()- 1't'L"109& ()- 1L' 109 ()- 1L'"109%& ()- 1't'-.1kMBEO L' 109%& () -
1'"t" L' 10% () - HRe%&'commubli BAY& ) - pkdprile'ti0%&deterhinbirj K BEO
determines whether it 1is ©possible to perform the
communication with mobile station 10, based on the
5 interference level measured by interference level
measuring part 22 and the base-station target value
stored. For example, this determination is made as
follows: the communication propriety determiner
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 communication speed
(hereinafter referred to as "fastest path determining

25 methods") and methods of determining the communication

path satisfying the required line gquality (hereinafter
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(384 kbps herein), based on the measured interference
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 request
signal to base station 20. Base station 20, receiving
the reqguest 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
reguest response signal similar to that in the first

25 embodiment, to the relay station 30. When the relay

station 30 receives the reguest response signal, it
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starts the communication.

On the other hand, when it 1s 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 abecve. 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 1is
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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(10988 ()- BHt@mpts to connect from the fastest communication
speed and establishes a connection with base station 20
at a communication speed determined as communicable,
thereby determining the communication path with the
largest communication speed. 1In 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 is
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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Then, for example, while maintaining the 64 kbps
multihop connection, as in the first embodiment, the
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
(824). 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 is 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 value 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 (825 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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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 (S31, 833, 835, or 8S37). 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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determination is that it is impossible to perform the
communication, the relay station 30 transmits a request
response signal containing the communication propriety
information to the mobile station; when it is possible
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 1t 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 wvalue. 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 guality is given by

a communication speed, mobile station 10 attempts to
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make a single hop connection at the communication speed
(S41, S43, 8545, or S547). A specific method of the
attempt on connection is just as described above. When
it is possible herein to perform the communication at
the given communication speed, the mobile station
determines the communication path of the single hop
connection at the communication speed and starts the
communication. However, if it 1is impossible, the
mobile station attempts to make a multihop connection
at the communication speed (S42, S44, S46, or S48). 1In
this <case, a specific method of the attempt on
connection is just as described above.

When it 1i1s possible to perform the multihop
communication at the communication speed requested by
the request signal, the mobile station determines the
communication path of the multihop connection at the
communication speed and starts the communication.

As described above, the present embodiment is
also configured so that with a requested line gquality
being given, it is feasible to determine the
communication path satisfying the line quality and make
a connection, and, therefore, it can provide a high-
quality communication environment. Since the
communication path is determined based on the relay-
station target value and the base-station target value

calculated independently of each other at relay station
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30 and at base station 20, it is feasible to enhance
the reception quality while minimizing the decrease of
the cell radius and system capacity.

(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 1is
set to the minimum necessary value permitted, and the
relay-station target value 1is set iarger than 1it.

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 base 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 base-station
target value and relay-station target wvalue 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 request 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 vélue stored.

In the present embodiment relay station 30 has

181




1y(10% & ()- 1#3T"(889%0&9' 9(9 C| @O0 L #y(10% & ()- 1#3T"(1y(10% & ()-
11y(10% & ()- 1y(10% & ()- 1y(10% & ()- 1(9;9[9%9 9°919{ ?| @O0 L
%-&: 9% & ()- 1#3T"(1y(10% & ()- 1y(10% & ()-__1y(10%0&(0107-00

11 9nmOn909p9x99hH " @O0 L #y(10% & ()- 1y(10% & ()- 1y(10% & () -
1#3T"(y(10% & () - 1y(10% & () -
the internal configuration similar to relay station 30
in the second embodiment. The relay station 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 wvalue 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 beléw. 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 8552 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 regquest response
signal received and based on the base-station target
value and relay-station target value stored (S554), 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 (S58). Then a single hop communication is
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 30A 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 value and relay-station target wvalue

15 stored (S572). Specifically, the operation is carried
out as follows. First, the mobiie 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 determines 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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determines the communication speed on the communication
path of mobile station 10-relay station 30B-base
station 20, based on the received request response
15 signal and the base-station target value and relay-
station target value stored (S98). The operation
thereafter is carried out by executing the steps

similar to those in the second embodiment.

In the present embodiment, as described above,
20 mobile station 10 determines the interstation
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

25 communication speed on the basis of the interference

level and the relay-station target value. Therefore,
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(10% & () - Zhe (OGRS enbBdimeht0Beyndl i(s - The - #ROYBEL Pablv to be
determined based on the communication speeds between
each pair of stations, and the reception quality can be
enhanced while minimizing the decrease of the cell

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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different modules, with omission and simplification of
20 the description about the common modules.

The programs for the respective stations
constituting mobile communication system 1 in the fifth
embodiment have the configurations shown in Figs. 17 as
the programs in the third embodiment did. Among the

25 programs, the transmitting station program is similar

to the transmitting station program 110A according to

187




b "10%(& ()- s's9L0%K(& ()-910$(10$(1z|[:A4108( F#L0%K(U& ()-z
F#10%K( & ()-z S 10%K(& ()- S310UK(& ()- #10UK(&' ()-
fI0MK(& () -#Y| [ A4108( y2 T10WK(& ()- 0 10K(& ()- . 10%K(& ()- FPO3-0107-00

, ZHI0UK( & ()- @ 10UK(& ()- (109K(& ()-3789: vU410 @' 10%-H$F&' ()-L'
@' 1090>$T& ()-L' "@' 10%$(b& ()-L' 10K( 10K( 10K( <10%K(& () -
L6z#1098 K( & ()-2] =AB| [ : - 410$( <1098(& ()- yf810%B(& ()-" 0#109B(& ()-
RG' 1099$& ()-L' @' 10%& ()-L' @' 10%$& ()-L' BCOE+bA410$( ' 10%g+$q& () -
1000$v& (Yhe - thﬁ@/qéﬁn&diment ' 848 i) - Figl' VINYA (& The 1@$ug$( +%/u41o
10% $& ()-z ~ ,' 109 (& ()-z107(107(107( <109% (& ()- &6z#10%"(q& () -
10%]&$q& ($tatfx€m:{:ogﬂﬂrﬁ0an$l(ﬂ%&& defiviild%Bation SEOGESM( hav$10%&&' () -
R$10%&' ()- | ,' 10%$& ()-zO QUUWK| [ NA41010/ (107 (107N (N <10% (& () -
| 4z#10% " (viRhd ) sahd z#d80R €& 6F- tRBOWI&Z Y ) st HIDIREH£IgX&#A 2B HANAAE010
S 109 $& () -31M ' 10%B& ()-31 "' 10% $& ()-31 ' 10% $& ()-31
'10%0$&' (YhS81 tecaDU{RY() sBavtéb0 pridf@(R ()20%, 10¥BE6RErivelVB(& () -
FS109B( & () - 10&( &10&( &10&( & <109%&(&&' ()-]1|[:vU410 Q6 10WB(& ()- [@
109X & () - 3r@I0IB(R {9 -tfeDODB] exhod manYBE &' (hown  Hn Figs. 178
1098( & ()-]abcdZ& U410 S 1098 H$ & ()- S 109 C$ & ()- S 10%3$& () -
S 10%K( m&' g)d 1087208 ( EOBEPL1 0988 R' ( FheABCRMNAMI@OI OKP L OKELi st QUK( & () -
f8L0UK(& () - @H#10% & () - @ @H#LOWK( Y& () - @ @#109K(K& () - @FE*7| [ : NA41010
"L' 10% $& (Fetermninigug geoqyles 1A, 1094& ()-s' -#10% Mb: & ()- -#10% (: & ()-
'5:109 (: & ()-9mecgkl | [:-410: (1 y<10% (: & ()- , 8ml0% (: & ()-
L' 10% Mb: & ()-s' O[Q_mwnﬂml(qn s PIOPLESEY ) tegmmw% godule' | kB32bB410: (:

@10%"& ()-s' @L0%"& ()-s' 1@ 10%h" P& () - 109K( & () -
Qo%& ()- 18 iOfCJWP[OlMﬂL@léRGIGK(Jl(M’(e <$e%<(1&ee) degr rroing &L -
@ 0% & () LOYKr ()-s' .@10%/K(Y& ()-s'JI\m [:NA41010

K( Y& (P)r%@%e%o% K@Wﬁl&ftwo%ﬁéw (PPg)ther1b9hRT hRrence) )
#10%K(&'() f@vgﬁ measégédnﬂby U4%g 4g%gé¥gr§nge level measuring

module and on the relay—-station target value.
Communication propriety determining module 124 has a
function of letting the computer determine the
15 propriety of communication, based on the interference
level measured by interference level measuring module

122 and on the base-station target value.
The programs for the respective stations
constituting mobile communication system 1 according to
20 the sixth embodiment have the configurations shown in
Figs. 18 as the programs according to the fourth
embodiment did. Among the programs, the receiving
station program is similar to the receiving station
program 120B according to the fourth embodiment shown
25 in Fig. 18C. The transmitting station program and the

relay station program have the same modules as the
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communication speed determining module 1llle an the

5 interstation communication speed determining module

138.

Interstation communication speed determining
module 1llle 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, Dbased on the interference level
included in a request response signal and on the relay-
station target wvalue.

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. 1In
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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station 10 through relay station 30 to base station 20.
However, the fifth and sixth embodiments can also be
applied to "downlink," by properly modifying the way of
setting the system capacity and target values.

25 Industrial Applicability

As described above, the present invention has
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transmission rom he transmitting station to the

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,

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 reépective

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 Dbetween 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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determines a communication path on the basis of
communication speeds on respective communication paths
determined by the communication speed determining
10 means.
3. The mobile communication system according to
Claim 1 or Claim 2, wherein, where there are a
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 mobiie communiéatioﬁ 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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not more than a predetermined threshold.

-

7. A transmitting station applied to a mobile
communication system and configured to transmit a
15 packet to a recei&ihg 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

receiving station.
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from a transmitting station through a communication
path with an intermediary of at least one relay station
5 or through a communication path without an intermediary
of a relay station,
the receiving station comprising communication
path determining means for determining a communication
path with a largest communication speed or a

10 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.

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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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 the request

15 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 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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where the request signal 1is 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 selectiny 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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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 trarnsmitting 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;

interstation communication speed determining

25 means for determining an interstation communication

speed between the receiving station and the
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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 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 reguest signal.

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
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;

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

request respsnse signai transmitting means for

transmitting a request response signal containing
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information on propriety of communication determined by
the communication propriety determining means, through
the communication path to the transmitting station.

14, The relay station according to Claim 13,
further comprising:

request signal transmitting means for
transmitting a request signal to the receiving station
or to another said relay station only when the
communication propriety determining means determines
that it is possible to perform the communication; and

request response signal receiving means for
receiving a request response signal to the request
signal transmitted by the request signal transmitting
means.

15, A relay station comprising:

request signal receiving means for receiving a
request signal transmitted from the transmitting
station or from another relay station;

interference level measuring means fof measuring
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;

request response signal receiving means for

receiving a request response signal transmitted from a

200




FP03-0107-00

10

15

20

25

receiving station or from a second other relay station,
in response to the 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 as a source
of the request response signal, based on an
interference 1level included in the request response
signal received by the reguest response signal
recelving means; and

request response signal transmitting means for
transmitting a reguest response signal containing the
interference level measured by the interference level
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
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.

l6. A relay station comprising:

request signal receiving means for receiving a
request signal transmitted from the transmitting

station or from another relay station;
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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 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
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 transmitted from a
receiving station or from a secend other relay station,
in response to the request signal transmitted by the
request signal transmitting means; and -

request response signal trénsmitting means for
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
request response signal receiving means, to the

transmitting station or the other relay station as a
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source of the request signal. _

17. A relay station comprising:

request signal receiving means for receiving a
request signal transmitted from the 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 speed determining
means for determining an interstation communication
speed between the Thost 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 measuring
means; and

request signal transmitting means for
transmitting a request signal containing the
interstation communication speed information determined
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.

18. A communication path determining method

applied to a mobile communication system comprising a
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transmitting station, at least one relay station, and a
receiving station and adapted to determine a
communication path between the transmitting station and
the receiving station,

the communication path determining method
comprising a communication path determining step of
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 communication path between the
transmitting station and the receiving station, and at
the receiving station.

19. A communication 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
communication path without an intermediary of a relay
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
path satisfying a required 1line gquality, based on

interference levels of respective signals received at a

204




FPO3-0107-00

10

15

20

25

relay station constituting a communication path between
the transmitting station and the receiving station, and
at the receiving station.

20. The mobile communication system according to
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
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
request signal receiving means receives a reguest
signal; and

communication propriety determining means for
memorizing either of a receiving-station target value
and a relay-station target wvalue for control of
transmission power indepéndently 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
request signal, based on the interference level

measured by the interference level measuring means and
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based on the receiving-station target wvalue, and the
communication propriety determining means of the relay
station determines whether it is possible to perform
communication requested by the recquest signal, based on
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
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
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-
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-
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 Dbetween 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
reguest 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 regquest 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 1level 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 targét value.

24. The receiving station according to Claim 11,

208




10

15

20

25

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 the communication speed
included in the request signal, based on the
interference level and the. receiving-station target
value.

25, The relay station accordiné 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 is possible %o 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 fhe 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 to 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
Trespective 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 independently set at the

receiving station and at the relay station.
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