SPECI FI CATI ON MOBI LE COMMUNI CATI ON SYSTEM TRANSM TTI NG STATI ON, RECEI VI NG
STATI ON, RELAY STATI ON, COMMUNI CATI ON PATH DETERM NI NG METHOD, AND
COVMUNI CATI ON PATH DETERM NING 5 PROGRAM Techni cal Field The present 3 JUL 2008
invention relates to a nobile conmunication system capabl e of performng
communi cation by nultihop connection, a transmtting 10 station, a receiving
station, and a relay station constituting the nobile conmunication system
and a comuni cation path determ ning nethod and a conmunication path
determ ning programfor determning a comrunication path by nmultihop
connection and, nore 15 particul asPRCIFDCADDON applied to conmmuni cati on based
on CDVA or OFCDM to inplenent nultiple access through coding of signals of
respective olo@Iid s.CRaekYIONDION t SASKIEMN NERANEMEIDTINGe mBINTION,

conmmuni cation 20 systens to inplenent conmmunication is one using the single
hop connect R@TESWEINGM STAFEONQr N"REPAY r agTBAT 56N pn C aMMIEN Dt BoNMhiHerH
establishing a direct radio link between a nobile station, such as a cel
phone or theETERMINTANG HEDRSE, SAED @oMMarEIHT {@N gPATE! DETaRMIESRN@S Pat ent
Application Laid-Open No. 6-53872). In radio link design for such nobile
commgni cat i erogwrsdens, 1 there exist three variable el enents of comunication

Techhical Fieid

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

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

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

Background Art

A  known method for the mobile communicatiocon

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

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

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

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

link design for such meobile communication systems,



speed, maxi mum transm ssion power, and cell radius in terns of securing
required SIR (Signal to Interference Ratio: ratio of received signalSmeqgm
to interference 5 signal power) . Nanely, the cell radius increases wth-1

i ncreasi ng maxi mum transm ssi on power as the comunication speed is kept
constant; whereas the cell radius decreases with increasing comunication
speed as the maxi numtransm ssion power is kept constant. incidentally, it
is recently comon to transmt or receive noving pictures with cell phones

as wel |, d there.are j,ncreasing needs for fast cemunicat.i on.. However,
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in the 15 conmmuni cation systens hy t.he above_single ho connect' -on net hod,
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t herefore, e naximim ¢o ncsérflisosr‘f‘or%p%%‘ﬁeﬁ/asa Afi-Sfarde bet ween

t he base station nd_ the.nobile stati i ch de i ifficult for the
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communi cation., It is .the%eforqé.an obhsctlof the present. invention to

provi de a <81 ‘on% oY h& Tabove® bfodi &rPBgL &PISA ngot He FRALS 5 Tonnect i on

met hod and t.hereby provide_.a bile co i catipon system capabl e of 25

det et ni ni ng lagncaﬁmﬁl%‘fecﬁ)tl oﬁN?)Iﬁgﬁyt o%il‘lﬁplr%ﬁgntr?%%‘fs gBﬁﬁﬁﬁ‘iS@a'st i"Grttby mul ti hop

connection,, a transnitting 2 statiogn, a receiving station, _and a rel ay

station increasing maXimum ransmlssion pPower as he
communication speed is kept constant; whereas the cell

radius decreases with increasing communication speed as

the maximum transmission power is kept constant.

10 Incidentally, it is recently common t¢ transmit
or recelve 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 terminal equipment and in the

15 communication systems by the above single hop

connection method, therefore, the maximum cemmunication

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 moblle communication system capable of

25 determining a communication path to implement fast

communication by multihop connection, a transmitting



constituting the nobile communi cation system and a communication path
determ ning nmethod and a comuni cation path determ ni ng program for- 3'L#2Wﬁ
determining 5 a comuni cation path by nultihop connection. Disclosure of the
Invention In order to achi eve the above object, a nobile comunication
system according to the present invention is a nobile communication system
conprising a 10 transmtting station, at |east one relay station, and a
receiving station and configured to inplenment packet transm ssion fromthe
transnlttln receivi station throug

at to the . t th
with an ?E?%@ﬂ#g?yagfraﬁewags PR e A 0 S
i t th di t at th bi |
communi cat i oi EoL TR b B el D S 7 i h. FASh i AG rofins for
determning_ a connu i cation h with a largest co |cat|on speed or a
communi cat i oA path©s %ngylﬁﬁg rqung&mﬁn& D0 qﬂgFH on2
interference | evels res nal s recelvedgﬁ% a rela station

consti tuting® %mu%bﬁﬁEﬁPEa p ?%eﬁ% WeRA PRESEAENSTHE t IRESETARFBR and the

recejving station, and _at the % Y tation. A comuni cation path
det ePni ni ng® nEYFBR LER b A ngatSs “Fﬂg &SR on is a communi cati on

path deter i net ho lied to.a nobile communication 3 system
conpr|5|ng-gliiggiﬁifLﬂggEgga&ﬂaﬁﬂzéﬁﬂleast one relay station, and a

recei ving statioqh$nd %Faptgg %%hleve the above object, a mobile

communication system according to the present invention

is a mobile communication system comprising a

10 transmitting station, at least cone relay station, and a

receiving station and configured to implement packet

transmission from the transmitting station to the

receiving station through a communication path with an

intermediary of at least one relay station or through a

15 communication path without an intermediary of a relay

station, the mobile communication system comprising

communication path determining means for determining a

communication path with a largest communication speed

or a communication path satisfying a required line

20 quality, based on interference 1levels of respective

signals received at a relay station constituting a

communication path between the transmitting station and

the receiving station, and at the receiving staticn.
A communication path determining method according

25 to the present invention 1s a communication path

determining method applied to a mocbile communication




determ ne a comunication path between the transmtting station and the
receiving station, the communication 5 path determ ni ng nmet hod conpr4 5ij0p 2606
comuni cation path determ ning step of determ ning a communication path with
a | argest conmunication speed or a comunication path satisfying a required
line quality, based on interference | evels of respective signals received at
a 10 relay station constituting a conmuni cati on path between the
transmtting station and the receiving station, and at the receiving
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with a largest communication speed or a communication
path satisfying a required line gquality, based on
interference levels of respective signals received at a
10 relay station constituting a communication path between
the transmitting station and the receiving station, and

at the receiving station.
A communication path determining program
according to the present invention is a communication
15 path determining program applied to a mobile
communication system comprising a transmitting station,
at least one relay station, and a receiving station,
for determining a communication path with an
intermediary of at least one relay station or a
20 communication path without an intermediary of a relay
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 1line gquality, based on

interference levels of respective signals received at a



the transmtting station and the receiving station, and at the receiving
station. In radio comunication, since the error rate 5 increases with, th
decrease in energy per bit, the required value of SIR becones higher fogr L0
fast comuni cation. Namely, in the case where the propagation distance is
short and the interference level is |low, received SIR becones high enough to
i npl ement fast communi cation. 10 Based on such know edge, the nobile

comuni cati on system (conmuni cation path determ ning nethod) according to
the present jnvention is so configured that, in determ ning a conmunication
path by mA%iHopSEebhARCEPBATOEUBY NS AgICOTRBR CHHineRt i DRtR i BeHEE @R mi nes 15

the communication path with the | argest comrunicatjon speed or the

communi catith PERARSBAEFERYi AGALARTY 886 TE¢ 1957l G i VAt beRed@ A t he
interference levels of the respective signals received at a relay station
constit ut iy e orMEet taEFoRtPALANand at the receiving 20 station, whereby it
can achi eve inplenmentatjon of fast comunication. The "interference |evels
of respective SilgndAaSIRc&iTEHBCA It ay SHREPONCRONSEFFOEI nER ke
conmmuni catjon path and at the receiving station" refer to totals of received
si ghal | eVElEFSBEptVibh dPGRERES25NNERESTNr P ¥ 0P ithe HBITSTRI TSR of
interest, out of signals received at the receiving station or the relay 5
station f oMt hef sPaki dRcompe N ferngfastatsomunkertieeei vi ng
station” nmay be a nobile , ) )
Namely, in the case where the propagation distance is
short and the interference level is low, received SIR
becomes high enough to implement fast communicatien.
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 determines
15 the communication path with the largest communication 5
speed or the communication path satisfying the required
line guality, based on the interference levels of the
respective signals received at a relay staticn
constituting & communication path and at the'réceiving
20 station, whereby it can achieve implementation of fast
communication. The "interference levels of respective
signals received at a relay station constituting a
communication path and at the receiving station" refer
to totals of received signal levels except for signals §

25 necessary for the host station of interest, out of

signals received at the receiving station or the relay



station and a base station in the ordinary nobile conmunication sy
may be relay stations for 5 relaying packet transm ssion fromthe rmﬂ?#ﬁll%ﬁ
ed

station to

t he base station. For exanple, where packets are trans

stens or

m't

fromthe nobile station via relay station A and relay station B to the base
station, the comrunication path determ ning nmethod according to the 10

present invention can be applied to determ ning the conmunication
the relay station A to the base station, supposing the relay stati

the trans
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g means Tor determhning a comunfcation

transmitted from the mobile station via relay station A
and relay station B to the base station, the
communication path determining method according to the
present invention can be applied to determining the
communication path from the relay station A to the base
station, supposing the relay station A is the
transmitting station.

The communication path determining program
according to the present invention, 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 gquality
in much the same manner as the above communication path
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

speed determining means for determining an interstation

communication speed between each pair of stations,
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speed on each conmuni cation path fromthe transmtting 5 station to the
receiving station on the basis of the interstation conmunication speg g
bet ween each pair of stations determ ned by the interstation conmunic V
10 15 20 25 speed determ ning nmeans; and so that the conmuni cation path
determ ni ng neans deternm nes a connunication path on the basis of

communi cati on speeds of respective comunication paths determ ned by the
comuni cati on speed determ ning nmeans. The above commruni cation path

det erm nijng. et hod ; gay be copfd gyped 50 Egatré e COTTUNI cali pn, path

determ ning st ep conprises: an interstation nrcati on speed determ ni ng

step of delerumning,an, | egﬁfn%%'aceqo%ogpmcatéz?& g, pelueey, each pair of

stations, ase ference | evels respectl ve I ons constituti ng a
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deternmn connuni cat? on speed on each ¢co nication pa romthe
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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 o0f communication speeds of respective
communication paths determined by the communication
speed determining means.
The above communication path determining method
may be configured so that the communication path
15 determining step comprises: an interstation
communication speed determining step of determining an
interstation communication speed between each pair of
stations, based on interference levels at respective
stations constituting a communication path; and a
20 communication speed determining step of determining a
communication speed on each communication path from the
transmitting station to the receiving station on the
basis of the interstation communication speed between
each pair of stations determined by the interstation

25 communication speed determining means; and so that the

communication path determining step is to determine a




- 3 JUL 200

respective comruni cation paths determned in the
determ ning step. The above comruni cation path determ ning program may be
configured so that the conmunication path determ ning step conprises:

interstatio
"interstati
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of
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on communi cati on speed between each pair of stations, based on

e levels at respective 10 stations constituting a conmuni cation
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speed determ ning step of determning a
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communication speed determining step of determining an
interstation communicaticn speed between each %air of
stations, based on interference levels at respective
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
each pair of stations determined in the interstation
communication speed determining step; and so that the
communication path determining step is tc determine a
communication path on the basis of communication speeds
of respective communicaticn paths determined 1in the
communication speed determining step.

In this manner, the mobile communication system
(communication path determining method) 1is able to
determine the interstation communication speed between
adjacent stations on a communication path, based on the
interference levels at the respective stations

constituting the communication path, and determine the

ath, based on the 25 interference |evels at the respective



comuni cati on speed between the transmtting station and the receiving
station on the basis of the interstation communication speeds thus=J3 JUL 2006
determ ned. This permts the conmunication path determi ning neans 5 (the
comuni cation path determning step) to determine the comunication path

wi th the maxi mrum conmmuni cati on speed or the conmunication path satisfying
the required 11 line quality, based on the communi cati on speeds between the
transmtting station and the receiving station on 10 the respective

comuni cati on pat hs., The communi cation path determ ni.ng .progr .according to
the present“? v%ﬂfF%R}Oﬁheﬁp%§§cg?%ﬁrﬁ) (e c%ﬁﬁﬁ??ﬂ{gﬁ%?Qangg%6oﬁeternine
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transmtting neans faqr transmtijng .a.reguest response signal a request 9
éhe commud%catlon pa%h %f%h ghe maximum comm n?ca%gon 9

speed or the communication path satisfying the required

line gquality, based on the communication speeds between

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 the
communication path on the basis thereof in much the
same manner as the above communication path determining

20 method does.

The above mobile communicaticn system may be
configured as follows: the transmitting station
comprises reguest sigﬁal transmitting means for
transmitting a regquest signal; the receiving station

25 comprises regquest response signal transmitting means

for transmitting a reguest response signal to a request



signal; the relay station conprises request signa

transmtting neans for

transmitting a request signal, and request response signal transm t-t3 digl 2006

means for

transmtting a request response signal to a request 5 si

gnal ;

i nformati on about the interstation comuni cation speed determ ned by the
interstation conmunication speed determning nmeans is put into a

signal or
station,

a request response signal' to be transmtted to the tran

the receiving 10 station, or the relay station having the
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communication speed determining means 1is put into a
regquest signal or a request response signal to be
transmitted to the transmitting station, the receiving
station, or the relay station having the communication
path determining means.

The above communication path determining method
may be configured to comprise a request signal
t;ansmitting step wherein the transmitting station or
the relay station transmits a reguest 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
communication speed determined in the interstation
communication speed determining step is put into a
request signal or a request response signal to be
transmitted to the transmitting station, the receiving
station, or the relay station to execute the
communication path determining step.

In this manner the information about the

10

erstation
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stations is
transmtted

wher eby t he

out into a recuest signal or a recuest response signal

to be

to the station having the comunication path detern ni ngd ggpass
(or the 5 station to execute the comuni cation path determ ning step),

conmmuni cation speed between the transmtting station an

receiving station can be determned at the station that receives th
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about the interstation comunicati on speed between each
constituting the comruni cation path. The above nobile
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determined at the station that receives the infdrmation
about the interstation communication speed between each
pair of stations constituting the communication path.
The above mobile communication system may be
configured so that the receiving station and the relay
station comprise request signal receiving means for
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 the
request signal; and communication propriety determining
means for determining whether it is possible to perform
communication requested by the request signal, based on
the interference level measured by the interference
level measuring means; and so that the communication

path determining means determines the communication

11
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means. The above ccmmunicaticn path determ ning nethod 5 may be configured
to further conprise a request signal transmtting step wherein the
transmitting station transmits a request signal to request communi cal ijbin 2046
a predeterm ned conmuni cation speed, to the receiving station or the relay
station through a communication 10 path with an internediary of at |east one
relay station or through a conmunication path without an internediary of a
relay 'station; an interference | evel neasuring step wherein the receiving
station or the relay station nmneasures an interference |evel at the receiving

station 15 when regei ¥hag e fLequest a&gp%:etgndoafCOM&%&@D%WOD” ety

determ ning step wherein the receiving ation or the relay station

determ erel . ; | el ay Ced b
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the request signal, based on t ren measured i n the
interferenggdevel neasuring step; and configured so that the communication
path determning step is to determ ne the comunication path on the basis

of information abgul pLERE e&dmﬂnfegggagcg)étq? ddekerTined i fe{heq
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comuni cation propriety determning t n this nann%f {he receiving

staton or he gel ay,k2.n 3l Yl 2006 52 At LoRybaset he i cal jom propriety
determ ning “neans %t%e conmuni cat i on proprlgty Seteﬁﬁgﬂgﬁgisté%§
transmitting step wherein the transmitting station
transmits a request signal to request communication at
a predetermined communication speed, to the receiving
station or the relay station through a communication
10 path with an intermediary of at least one relay station
or through a communication path without an intermediary
of a relay station; an interference level measuring
step wherein the receiving station or the relay station
measures an interference level at the receiving station
15 when receiving the reguest signal; and a communication
propriety determining step wherein the receiving
station or the relay station determines whether it 1is
possible to perform the communication requested by the
request signal, based on the interference level
20 measured in the interference level measuring step; and
configured sc¢ that the communication path determining
step 1s 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



for determning whether it is possible to performthe comrunication with the
transmtting station on the 5 basis of the request signal and the -3 Jui 2006
interference level, and the receiving station or the relay station

receiving a request signal determ nes whether it is possible to performthe
communi cation requested-by the request signal. This permts the

communi cation path 10 determ ning neans (the conmuni cation path determ ning
step) to deternmi ne whether it is possible to performthe comunication at the
pr edet er m .on the result of,the determ nation

icati d,_ b
by t he co%%grr?i g?t;r’iugh%%'r B%ﬁeﬁf‘%‘e’&i@ﬁ&?ﬁ% 5 mEATR oty n 35 X5 Eguni cat i on
propriety.deterninigg quﬁ%g and %o determ ne_t he annunicatioqxgﬁth. The
above nobi | BSESFmuNTE5t | O LYREERTABY B&°CRDOhF FYurde ST Hhat t e %2 ansmi tti ng
tati i t he, i i pat h det i, ni havi t 20
31 gnal 1 anSie (I HEHERF o "ETRRCT 111 h ROFEMS TS GREFOS 1 Stuost
comuni cation at a predetermnined .comunication s eeqﬁ%and request. response
ei

signal  rec& VTGt % or' ¥k eiVithg 4 FEGtest tes e g %% t he
t si | .t i.tted by th t si | .25 t i tti
hat Sahen {RAEIS s THpIRIIRE: L0 16P FRE ORRUmECRch vahe

predeterm ned ;13 comruni cati on speed is deterniqﬁg baseg on the comruni cation
or e rela

propri ety i AfGr netton FAcFadedsi n TE-1on y station

receiving a reguest signal determines whether it 1is
possible to perform the communication reguested by the
request signal. This permits the communication path

10 determining means (the communication path determining
step) to determine whether it is possible to perform
the communicaticn at the predetermined communication
speed, based on the result of the determination by the
communication propriety determining means (or in the

15 communication propriety determining step), and to
determine the communication path.

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

20 signal transmitting means for transmitting a request
signal to request communication . at a predetermined
communication speed; and reguest 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



request response signal received by the request response signal receiving
nmeans, the transmtting 5 station transmts the request signal while step 'fe
| owering the request communi cati on speed, before a determ nation offkéUhgﬁ
conmuni cable is made; and so that when it is determned that it is possible
to performthe comunication at the predeterm ned 10 comuni cati on speed,
the transmtting station starts the comrunication with the receiving station
at the conmunication speed determ ned as comuni cable. In this manner, based
on the comunication propriety information included in the request response

15 signal, EBRnGATUHRLGA! ! Opbgas! afd edal Lhe eommupLeahl o spedd f Tt 1

possible to performthe conhuni cation, wherea I's inpossible to

I
erform th Tl ion T e i l: J.8 tir itie ile stepw se
P EofRIRYRLEALE nﬁﬁ%@%leﬁgﬁ_it?g%r%%%&drie n%waetcfte d, WRigl p

decreasi ng the request co nicati spee fore a deteérm nation of

bei ng commuipbgghie | 5o didfie ThigoRAADI s ddiey oMUY CALLON L AR ar gest

communi cati on “speed avai'l abl e for “communi cat1 on bet the transmtting

station and,LBgopegei \iing, st at} o0 ; Theqabgye Jrobi | @, compunleatt g gy st em may

be 25 configured so t e transmtting station conprises

commyni cat i gn,paLh deteriholog feans hayino reguest 1ssikonal LA tting

means for transmtting a request Sl gn to request conmuni cat

pr edet er mi negdy . coRBUNLAat i PRyIRERY; BAALASOUSIL, ©SRRA%E Sharale o

determination of being communicable 1s made; and so
that when it is determined that it is possible to
perform the communication at the predetermined
10 communication speed, the transmitting station starts
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 reguest response
15 signal, the communication is started at the
communication speed 1f it 1is possible ﬁo perform the
communication, whereas if it is impossible to perform
the communication, the reguest 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



receiving neans for receiving a request response signal 5 to the request
signal transmtted by the request signal transmtting nmeans; so that Jwgrflis

that it is
conmuni cat i

that when it

é%@fg 1 the pred té?ﬂ“’%&hmdﬁyg%#léﬁH'QP %Pegﬁ,&g§%£4 i tting

station sta

conmmuni cat i

comuni cat i
conmuni cabl

possible to performthe conmunication at the predeterm

ned

on speed is determ ned based on the comrunication propriety
information included in the 10 request response signal received by the
request response signal receiving neans, the transmtting station
the request signal while stepwi se increasing the request conmmuni cation

speed, befqyy E‘grgaldd'éﬁ:%%@gtt %Et %egﬁén%&wcggg}{@i‘ﬁ%@i%é?g?ﬁ‘eﬁ}u%‘g

eterm ne 1S | 0SS eto

the co Ication wt the receilving |ona a

ég%migﬁgggcrfbed %%ggnlc é%optggg%%ESSlg?ggggr per#%#ﬁg%

t t t
fﬁ??Qhﬁisl%%esﬁéﬁl?ﬂ%%%a SR traede Proferd ot Ay,
I lg st t
et orm nath RS BEN 15 TRRoruAr Cabr B Fadts & Siue%‘i Oﬂﬁ%ﬁf

transmts

so 15

maxi nmum

he

cluded in

e request

d, before

erm nati on

of being uncompini.cahl %%éﬁsSt%t%%@ewﬁgmﬂé%agltmlsa Eigm am

comuni cation spee

comruni catl on speeds

This enabl%%r%%%m the communication at the predetermined

10

15

20

25

communication speed is determined based oR the
communication propriety information included in the
request response signal received by the request
response signal receiving means, the transmitting
station transmits the reguest signal while stepwise
increasing the reguest communication speed, before a
determination of being uncommunicable is made; and so
that when it is determined that it is impossible to
perform the communication at the predetermined
communication speed, the transmitting station starts
the communication with the receiving station at a
maximum communication speed out of communication speeds
determined as communicable,

As described above, when it 1is possible to
perform the communication, based on the communication
propriety information included in the reguest response
signal, the transmitting station transmits the request
signal while stepwise increasing the request

communication speed, before a determination of being

15

eternlne as connunlcable



5 conmuni cation at the maxi num comuni cation speed avail able for
on between the transmtting station and the receiving station,
cation can be established at the communi cati on speed~ -fi¥ gL 2006

conmuni cat i
and conmuni
det er m ned
t he est abl

be configured so that the receiving station and the rel ay

as conmuni cabl e, which can decrease a period 10 of tine

bef ore

shnment of connection. --he above nobile comuni cation system may

station conprise

request signal receiving nmeans for receiving a request signal transmtted
fromthe 15 transmtting station through a communi cation path with an
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wi t hout an
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I'ng station conprises
station and the receiving station, and communication

can be established at the communication speed first
determined as communicable, which can decrease a period
of time before the establishment of connection.

The above mobile communication system may be
configured so that the réceiving station and the relay
station comprise reguest signal receiving means for
receiving a reguest 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 reqguest signal receiving means receives a
reguest 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 response signal transmitting means for

16
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communi cation path determ ning nmeans having request signal transmtting
means for transmtting a request signal to request comunication at -& Jjyi 12008
predeermi ned communi cati on speed; and request response signhal 10 receiving
means for receiving a request response signal to the request signal
transmtted by the request signal transmtting neans; so that when that it
is inpossible to performthe comrunication at the predeterm ned

comuni cation speed is determ ned based on the 15 comrunication propriety
information_included.in the reaues response signal r ceive% by .the request
response si GRAT SFecEiNi%hg Frean§EUERE tr 1% ngS 804t oF FY-En<Hit%s t he
request signal. while st%Pmﬁse | o ring t he reque%t co ni cati on._speed,
~before a 20"dEEEATITAL iOh BOHET 1Y ConntieanrFa tteh SIIHGeE PY hat when
it is determined that jt is possible %o cferformthe conmruni cation at the
predet er mi n&GS GBI TR T U sBERBILEAY (FTRTING SFaFPon SR the
connunicatigg with the.receiving %tgti n at_the 25 conmmunication speed
det er mi ned 48 %c STFTHTCHH &t O rhRE ERovE it TaTFbht pAPh S§8LePRi niSty net hod
17 - .3 JUL 06 may be configured to further conprise a request signal
Lf andm LU nGR8Eep Wk el n R SFHHME {| ngCeratton TPARGHTS a toduost

signal to re uest.connunicati%n t a predeterm ned ﬁpnnunication speed, to
t he receiviﬁgmmunlcatlon pat etermining means aving reguest

signal transmitting means for transmitting a request
signal to request communication at a predeférmined
communication speed; and request response signal
10 receilving means for receiving a request response signal
to the request signal transmitted by the request signal
transmitting means; so that when that it 1s 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 reqguest
response signal receiving means, the transmitting
station transmits the reguest signal while stepwise
lowering the reguest communication speed, before a
20 determination of being communicable 1is made; and so
that when it 1s determined that it 1is possible to
perform the communication at the predetermined
communication speed, the transmitting station starts
the communication with the receiving station at the
25 communication speed determined as communicable.

The above communication path determining method

17



station or the relay station through a communication path with an
intermediary of at |east one relay station or through a comuni cat i-@n]ifiatlib
wi thout an internmediary of a relay station; an interference |evel neasuring
step wherein the receiving station or the relay station 10 neasures an
interference level at the receiving station or the relay station when

recei ving a request signal; a conmunication propriety determ ning step
wherein the receiving station or the relay station deternmnes whether it is

possi bl e tor{%erf}grm cogl.m{lli cati oneft a\’élS conmuni cation s eetd i ncl uEIed in the
request siglitY “HaSBRTOHUEHRE it ertEretceC PRVEL Sheds rEH S5 tFESn2
interference | evel, neasuring step:. and a request response signal.
ransmttin n re [ a n
Lransm tting SULF herd n TheSr clBrern GBI T ay® G0
transmts a request, 20_response signal. containing_information on propriety of
communi cat i orf YETeY n%drﬁﬁuteﬁg csd%ﬂ_ﬁﬁ caf | Bﬁqﬁﬁgﬁr ISP S fiThidy step, to
t he transm’ttin? ﬁt tion through a .gredeterm’ ned communi cation, path; so that
the comuni%attoR®path-te er?ﬁqﬂﬁ“ﬂbl s SOFFAgut 8d T8E 25°FUHY OWE: when
that jt is irg)os.si bl e tot erforlmthe communi.cation at the predeterm ned
co i cati ohFEpedd 8 -H'F JOE12806° FRT el erhinittE 'bade F YN HeS Eotuni cat i on
propriety infqormation included in the request response signal, transmtted
' the requabit t dOyohed st ORI EPAEH: PFi g FSH, Ao SOUbst 2 Gl | s
transn‘ttedSﬁnéﬁﬁgﬁéﬁwgsgbmmunication path without an intermediary
of a relay station; an interference level méésuring
step wherein the receiving station or the relay station
10 measures an interference level at the receiving station
or the relay station when receiving a regquest signal; a
communication propriety determining step wherein the
receiving station or the relay station determines
whether i1t 1is possible to perform communication at a
15 communication speed included in the reguest signal,
based on the interference level measured 1in the
interference level measuring step; and a request
response signal transmitting step wherein the receiving
station or the relay station transmits a request
20 response signal containing information on propriety of
communication determined in the communication propriety
determining step, to the transmitting station through a
predetermined communication path; SO that the
communication path determining step 1is configured as

25 follows: when that it 1s impossible to perform the

communication at the predetermined communication speed

18



5 decreasing the request conmuni cati on speed, before a determ nation of

bei ng comunicable is made; when it is determned that it is possi bliej( 0008
perform the comruni cati on at the predeterm ned conmuni cati on speed, the

conmmuni cation is started with the receiving station 10 or the relay station

at the comuni cation speed determ ned as communi cable. In this manner the
receiving station and the relay station have the comruni cation propriety
determ ni ng neans (commruni cation propriety determ ning 15 step) for '
determ ning whether it is possible to Qerfornl t he conmuni cation with the
transmttingSst dEF8ATIH/% hE2SE4s| §70f “RRe FEGUEBLCEtdRa BREGPERELY
interference | evel, put the information about propriety of communication

t hus det er nitREBIMAREST: heNFeldest rBspoide IEPFHEL FFEPIMIT asseRElt he

request response si%nal; the communi cation path determ ning neans

(communi cat FEARPBERTEE: érmitiichgr e BI%D) FSSRMUSE ablened doeacming Lilet her it

is possible to performthe communication at the predeterm ned conmmunication
speed. WhenSERE:r &$@ trfughie 25908t edfi nadremitktehavhilei stpovsiskl e to |
performthe communication, the communication is initiated at the 19 i
comini cat i 8ACspasdndwhiehe i tr9BI9spossiplaice tperf osheedhe wofami eation, the |
request signal is transmtted while stepw se decreasing the request :

communi cat | 8atespéadtipaf efe e ide aqomimiierb b bei hgdeonwbancabl ésis 5 nmade

Thi s enabl es the conmmuni cation at the maxi mum
determined that it is possible to perform the

communication at the predetermined communicatioﬁ”speed,
the communication is started with the receiving station

10 or the relay station at the communication speed
determined as communicable.

In this manner the receiving station and the
relay statiocn 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 'prbpriety of communication
thus determined, intc the request response signal, and

20 transmit the regquest response signal; the communication
path determining means (communication path determining
step) is thus able to determine whether it is possible
to perform the communication at the predetermined
communication  speed. When  the result of the

25 determination 1is that it 1is possible to perform the

communication, the communication is initiated at the
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communi cation speed avail able for communi cati on between the transmtting
station and the receiving station. The above nobile comunication sysgemy @Y
be <configured so that the receiving station and the relay 10 station
conprise request signal receiving neans for receiving a request signal
transmtted from the transmtting station through a comunication path with
an internediary of at |east one relay station or through a conmunication
path without an internediary of 15 a relay station; interference |evel

measuri ng ans _faor._.neasuring.an_interference |evel..at the host. station
when t he rgéﬁén%ntmslicgaﬁéoa}‘r e%%legldhgwllr??tgnsltr et8i VEF W S utites? SigHA"

conmmuni cat i propriety determ ni.n neans .for .deternm ni ng _whet.her_jt is
possi bl e to%glgrf%&f]ﬁ“%ﬁ.%ggﬁﬁﬂhi cgﬁqoﬁegfleé?tcoﬁﬁﬁﬂiaiaﬁ%nt Béigauit%rcﬁo{]ded in
the request,si gnal based on the int erf%‘%ence | evel ~neasured by the

i nt er f erencd FéVel SHEREG g WFEaTESAYd FEFuedE FESTonSETE G2 Trdhs i t ti ng
means for tran%n’i ti a reaugsg r.esEonse sl %al cont ai ni n'g ﬁ? i nformation
on propri et §P5F%o0 St f onaetBrifhéd byt tHet tHnirdii eatFéR-prdpri ety

det er_m ni ng ans, through - 3 _JUL 2006 the communication ~path to the
transmitti nﬁ‘g‘éﬁati 0 ?lEO%qaﬁjgtest th{?r SRR TR STt Bdn CofpFEgedYhe

conmmuni cati on_path det,erm ni ng, neans ving request .signal transmtting
means for tF&WE]Hﬂltcia g2 r ta\xsaJs}ral(}??ga‘?E g%rrgaﬂﬁgplﬁéﬁﬁﬁﬁi %:’&ttiw&r?nat a
predeternin%ge transmitting stafion and the receiving station.
The above mobile communication system may be
configured so that the receiving station and the relay
10 station comprise request signal receiving means for
receiving a request signal transmitted from the
transmitting station through a communication path with
an 1intermediary of at least one relay station or
through a communication path without an intermediary of
15 é relay station; interference level measuring means for
measuring an interference level“ at the host station
when the request signal receiving means receives a
request signal; communication ~ propriety determining
means for determining whether it is possible to perform
20 communication at a communicaticn speed included in 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
25 information on propriety of communication determined by

the communication propriety determining means, through

20



comuni cati on speed; and request response signal receiving nmeans for

recei ving a request response signal to the request signal transn‘it-tdeb)lﬂUﬁhe
request~ signal transmtting nmeans; so that when that it is possible to 10
perform the comruni cation at the predeterm ned comunication speed is
determ ned based on the conmmunication propriety information included in the
request response signal received by the request response signal receiving
nmeans, the transmtting 15 station transmts the request signal while

stepwi se increasing the request .comunjcation speed, before ., a determ nation
of being un’lc]%?mﬁﬁmgﬂllgait%oﬁa(?&tkén‘ﬁo thet ﬁ&ta‘\ﬂ?&?tilt“q SSHet 7™ n&d that it
is inpossible to performthe conmuni cation at the predeterm ned %0

comuni cat i 0Ff speed % he tFAREHEELRE st at TRt SR ar t SO SSohmunFR%ti on with
the receiving station,at a paxi num conmmuni cati on speed,out of conmuni cation
speeds detEYPFHRHC RS COMBAFRabl et S FHeTaBgvee8Rfunite4iP8n paERSEEL er mi ni ng
method 25 npy be configured to further conprise a reguest signal

transmtti nt&tep WSS T q r BRemSt t FAG StHAT M 24109 3 UFE28D8 transnits
a reguest signal to request communi cation at a predetern ned conmmunication
speed, to t?ﬂegIP%JceiWncglfe%Lﬂ%ﬂorFW?%éc?eFai? sfati dn PRESEGRTELIRS®FNuNi cati on

path with an internmediary of at |east one relay station 5 or throu?h a
conmuni cat i OHVPAR hCaF ABUt SBFS Tt er ABEI arypduest  response  signa

receiving means for receiving a request response signal

to the request signal transmitted by the requesfﬁsignal

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 receiving means, the transmitting

15 station transmits the request signal while stepwise

increasing the request communication speed, before a

determination of being uncommunicable is made; and so

that when it 1s determined that it 1is impossible to

perform the communication at the predetermined

20 communicati@n speed, the transmitting station starts

the communication with the receiving station at a

maximum communication speed out of communication speeds
determined as communicable.

The above communication path determining method

25 may be configured to further comprise a reguest signal

transmitting step wherein the transmitting staticn
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of a relay station; an interference | evel nmeasuring step wherein the
receiving station or the relay station neasures an interference |ewve J@t 2Whe
receiving station or the relay station when receiving a request signal; a 10
comuni cation propriety determning step wherein the receiving station or
the relay station determ nes whether it is possible to perform comunication
at a conmmunication speed included in the request signal, based on the
interference | evel nmeasured in the 15 interference | evel neasuring step; and
a request response signal trapsm,tting step wherein the receiving station
or the rel ay SO 7 ahsHrts asﬁg&&gsﬁoréé%%%iE SPEREN 1EEHtE-8 nidTy
information on propriety of conmuni cation determned in the conmmunication
propriety 26 (ﬁltpee PR ST e FOTTG TS 1 hsAPEEFng ' abBn HHSoUG %
predet erm ned cqonmuni cation path; so that the conmunication path determ ning
step i s confi-Garéd aT O og\E. 2¥hett athRn | £hEUEHs st bIcE™ BB IR t he
communi cation at the predeterm ned comuni cati on speed 25 is determ ned based
on the comERi-Catiion Fopri ety G +A%Y nati 8h 1REFLJEAS AR Seqiést response
signal 22 - 3 JUL 2006 transmtted jn the request response signal
transnitting® STERPUIhE (HEREI G gl PRtEr BhERPEEe@ AT ISR e

i ncreasing the request communi cati on speed, before a determ nation of being
uncomuni caBife #s Gfdde? WREGIOPR/5 RE dEtet i FEENERatl et sTieRsoEEiM e to

performthe , . : .
step wherein the receiving station or the relay station

measures an interference level at the recéiving”étation
or the relay station when receiving a request signal; a
10 communication propriety determining step wherein the
receiving station or the relay station determines
whether i1t 1is possible to perform communication at a
communication speed included in the request signal,
based on the interference level measured in the
15 interference level measuring step; and a reguest
response signal transmitting step wherein the receiving
station or the relay station transmits a reguest
response signal containing 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 1s configured as
follows: when that it 1is possible to perform the
communication at the predetermined communication speed
25 is determined based on the communication propriety

information included in the reguest response signal
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comuni cation at the predeterm ned comuni cati on speed, the comrunication is
started with the receiving station or the relay station at a maxi mung jyi 2006
comuni cati on speed out of communi cation speeds determ ned as connunicagke.
10 In this manner the receiving station or the relay station has the

communi cation propriety determ ning neans (conmmunication propriety

determ ning step) for determning whether it is possible to performthe
comuni cation with the transmtting station, on the 15 basis of the request
signal and the interference _level, puts the inforpation about the propriety
of conmuni c%ﬁ%?fmtEﬁéddéfle?:hlenéﬁ,quieﬁtto rter?@qlﬁﬁje%lcgn?gsb%gém%%ﬁa , and
transmts the request response signal, whereby .the commu ication,gath
det ermi ni ng Sz%ﬁl?reaane(&? Tatt %af‘ﬁ Eéta@rsﬁ‘ilﬁitﬁéi stlepyei gL gBrEsEo
determ ne whether it is possible to performthe, conuni cation at the

pr edet er m né@%‘?ﬁﬁ:ﬁ?%at‘ﬁ% SHEERST VRRATERECRESAR %?e?‘ﬁe FEGER ndtion i s
that it is ossi bl e tp performthe conmuni cation, the request 25 signal is
transmtted ??%@%T%bh?geoﬁnéﬁﬁéﬁlﬂf??ﬁmuQ%ﬁﬁgé? dSmRAT at Y% speed,
be-lore a deternmnation of 23 - 3 ,JUL, 2006 bei ng uncomruni cable is made; with
a det®rm nation 96 e BTEiTRF undGimuhic-cab’ e, 1RARS nitat PER fPsTst BReed at

t he maxi mum conmunj cation speed out of conmunication speeds determ ned as

conmuni cabl &CTHIS: GhabPRs2thels PEFRMEHCCALNGT AOTHE HaxkF hetn EB/%Hni cati on

speed , , , _ .
P the communication is started with the receiving station

or the relay station at a maximum communicatiahrspeed
out of communication speeds determiﬁed as communicakle.
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 1is possible to perform the
communication with the transmitting station, c¢n the
15 basis of the request signal and the interference level,
puts the information about the propriety of
communication thus determined, into the regquest
response 'signal, and transmits the reguest response
signal, whereby the communication path determining
20 means (communication path determining step) is able to
determine whether it 1is possible to perform the
communication at the predetermined communication speed.
When the result of the determination is that it is
possible to perform the communicaticn, the request
25 signal 1s transmitted while stepwise increasing the

request communication speed, before a determination of
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avai l abl e for communi cati on between the transmtting station and the

recei ving station, and comruni cati on can be established at the first

comuni cabl e comuni cati on speed, which can decrease the period of ~ BoJULi 1
before the establishment of connection. The nobile comruni cation system may
be configured so that the relay station further conprises request signal
transmtting neans for transmtting a request signal to the receiving
station or another relay 15 station only when the comruni cation propriety
determ ning neans determines that it is possible to perform conmunication;

and request LasRANSE. SLONAL caEeEei NG AEANSLAr J CGBLULAG-A Lequess esponse

si gnal equest signa ransmtted byt reques

Lransitt {1 g TBANS, T aboxe,saTTYILcaL Lon.RALY deter d nbog Ugphad mmy be

configured er conprrse-a’second reques nal~ transmtting step

shereln hesas e Rplhonoidptenie.e napierl cplanel e seenen

station or 5@ another relay s ion only en co

determ ni ng _st re i eterm ning that 24 it s possible far the relay
station to rtorm pruni‘cat i on; "an second request e na

. Sée%%s §§%E§miﬂe .28 comg% ic %l%j HYs ‘?%%%%%% Q¥Fb
tran%nittin% step.wh%nein thg receiving.station or__other.relay station as a

desti'nati on 8Pmﬁﬁ@£deﬁﬁ%t 5 sig i iﬂgﬁﬁquECdﬁﬂmF%ﬁhgi l%?gnﬁpﬂﬁéuwn1tting
step transmits,a,gauest resRense stonal L0 408, QIS ransnitting
station and the receiving station, and ccmmunication
can be established at the first communicable
communication speed, which can decrease the period of
10 time before the establishment of connection.

The mobile communication system may be configured
so that the relay station further comprises request
signal transmitting means for transmitting a request
signal to the receiving station or énother relay

15 station only when the communication propriety
determining means determines that 1t is possible to
perform communication; and request response signal
receiving means for receiving a regquest response signal
to the regquest signal transmitted by the request signal

20 transmitting means.

The above communication path determining method
may be configured to further comprise a second reguest
signal transmitting step wherein the relay station
transmits a regqguest signal to the receiving staticn or

25 another relay station only when the communication

propriety determining step results in determining that
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si gnal .

Since in an uncommuni cabl e state between

AN

certain stations

constituting a comunication path it is 10 inpossible to perform
communi cati on through the conmmunication path, the relay station is coffilgdiiéd
so that only when the conmunication propriety determ ning mneans

(communi cation propriety determ ning step)

for the relay station to perform comrunication, the request signal

further

transmtted to search for a conmunication path to the

determines that it is possible

is

recei ving

station and so that when it determines that it is inpossible to performthe

conmuni cati gr

it any¥ssyian of ot hecfequest 5§ grRaktii$rst epped atsdhat 20

point and the request response signal contaihing information about the

i ncapabi | i t yogfneQERHNIGAL | QRGI Sa tEaRSHLt tady  nher ey dhes Sy stigmds _
prevented from transmtting ineffectual request signal's, which can achieve
i ncrease of tehhisgl:enayOf sthe mbide ; 25 twc%aiwm%_sysséaeﬂonTh%labove
nobi | e conmuni cati on system my be 25 - 3 JUL 1006 contigured as follows: the

recei ving statlQn £OIPYi S8% tiQaUast $i gnale shepei yi ng sMeans fr%r%reesctei ving a

- request

signal transmtted fromthe transmtting station or t

e relay

statizon; intephenence Lgyels MBASHI | 0g,08aANS i‘z?ce}i;zg[l”eﬁ‘?é!ﬁEﬂgtﬂﬂnbr‘tsecrefpﬁr ence

| evel at the receiving station when'the req

10

15

20

25

transmits a regquest response signal to the reguest
signal.

Since in an uncommunicable state between certain
stations constituting a communication path it 1is
impossible to perform communication through the
communication path, the relay station is configured so
that only when the communication propriety determining
means (communication propriety determining step)
determines that i1t 1s possible for the relay station to
perform communication, the request signal i1s 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
point and the reguest response signal containing
information about the incapability of communication is
transmitted; whereby the system 1s prevented from
transmitting ineffectual request signals, which can
achieve increase of efficiency cf the mobkile
communication system.

The above mobile communication system may be

25

signal recelVing neans



receives a request signal; and request response signal transmtting
-for transmtting a request response signal containing the interferegcgy 200
| evel measured by 10 the interference | evel neasuring neans, to the

transmtting station or the relay station as a source

the relay station conprises request signal receiving neans for rece

request
station;
| evel at

the ho

signal transmtted fromthe transmtting station or is anot
interference | evel nmeasuring neans for neasuring an interf
statji.on when the request siéggq receivingegeans

t relay
receives a r%ﬂ%gégug?anéﬁ; V6t * sFhRaF e CrPafdm% t§

FeafsTPE!

transmtting a request signal; request 20 response signal receivin
recei ving a yeuBest St88FINSESH gt?%ﬁ%ﬁiFPédﬁﬁ@ﬁﬁY%&Qr%céFﬁPﬁgt
or a second other_relay station, in response to the request signal

transmitted BYIRAE FEGUERL ESPGNAIr O™ it mM%AN Ty ekt ; SFAEePSt &Fi 6Re
communi cation speed 2 determ ning _neans for determning an interstation

communi cat i oh®spéed HBét\wden 1RESFEFASNSEat iVt anBeRARE 26 WLINE 506
receiving station or the second ot her re-aXFstation as _a source of

request respdRdeuEigfal 2lbasdd- O HENGHL e
response, signal received by the request response signal 5 r

recuest

BEénc@l evElei nEEGAEHINE

neans

of the request signal;
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request
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response

receives a request signal; and request response signal
transmitting means for transmitting a request response
signal containing the interference level measured by
the interference level measuring means, to the
transmitting station or the relay station as a source
of the request signal; the relay station comprises
request signal receiving means for receiving a reguest
signal transmitted from the transmitting station or
another relay station; interference level measuring
means for measuring an interference level at the host
relay station when the request signal receiving means
receives a request signal; request signalAtransmitting
means for transmitting a regquest signal; request
response signal receiving means for receiving a reguest
response signal transmitted from the receiving station
or a second other relay station, in response to the
request signal transmitted by the request signal
transmitting means; interstation communication speed
determining means for determining an interstation

communication speed between the relay station and the
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signal containing the interference | evel neasured by the interference |evel
nmeasuring means, and the interstation communication speed informatiarg jy. 7906
determined 10 by the interstation comunication speed deterni ning neans,
and, where the request response signal received by the request response
signal receiving nmeans is one containing interstation communication speed
information, also containing the interstation 15 comuni cati on speed
information, to the transmtting station or the other relay station as a
source of the request signal; the transmtting statiqn conprises the

communi cat i dif §Fat %%t%FﬁgﬁPﬁgoﬁééﬁfrﬁﬁ@?ﬁﬁr% fest redidghal-av s n®®ti ng
means for transmtting a request 20 signal; request response signal receiving
means for recePVFR§ &% eblBstFRGTonsESSPHREr 53 4Nfel + eBBESE & ghAl
transmtted by the request_ signal transmtting _neans; interstation

comuni cat i Of <PIRE T Rr MiFTTY 1Al Shr 1det PRI nFRGUEATT nfRTRBEF on
comuni cation 25 speed between the transmtting station and the receiving
station or rEi%EEst att6RFER sBlrces Bt t BEPEST 3 JBEP2D66 r e3tEs2 1 r esponse
signal, based on an interference level included in the request, response
signat; comARfiiatitth spPeedsSdet erdichi ngt HBARETf or T&SESNHENI ncf Fona

communi cation speed on a comruni cation path fromthe transmtting 5 station
to the receiVidp&taiivsn BRatRe fodsi T HISHHe- 11Ht &r SEAYSHT CORRMITAL i on

speed determ ned by the , | _
signal " containing the interference level measured by

the interference level measuring means, and the
interstaticn communication speed information determined
10 by the interstation communication speed determining
means, and, where the reguest respconse signal received

by the reguest response signal receiving means is one

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

station or the other relay station as a source of the
‘request signal; the transmitting station comprises the
communication path determining means having reguest
signal transmitting means for transmitting a reguest
20 signal; reguest response signal receiving means for
receiving a request response signal to the reguest
signal transmitted by the reguest signal transmitting
means; interstation communication speed determining
means for determining an interstation communication
25 speed between the transmitting station and the

receiving station or relay station as a source of the
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interstation communi cati on speed determ ning neans, and, where the request
response signal contains an interstation comruni cati on speed, on the.pqg[§m9f
the 10 interstation conmuni cation speed information as well; d

comuni cation path selecting nmeans for selecting a comrunication path on the
basi s of communi cation speeds on respective conmunication paths determ ned
by the conmunication speed determ ning neans. -5 The above comruni cati on
path determ ning nmethod nay be configured to further conprise a request
signal transmtting step wherein the transmtting station transmits a
request si g4t e FRYRT %I RAgIBRAti BASEA hé T IHESIHITHE ¥ %'tond
request signal transmtting 20 step wherein when the relay station receives a
request si griflludse 1Bl 5PSsttaduST it rEPeRPESCa SLEGRdst YL G-1ehe
receiving station or another relay station; an_ interference | evel neasuring
step wher ei PRI (G A HYL NStRERBA 6PTt HELPEMdY 1dhtd cHPHEEEGA P he
request 25 signal transmtted in the request signal transmtting step or in
the second rig{fiRsst O8i ghalCTFRHSIFEE19Yy S 28 *piastifes BT sHtiErfirence | evel
at the receiving station_ or the relay station; a request response signal
transti tti ng StEePWhEPeithet e FetBi0Eng tsttetanCBr tfe Peelay o8t dthon
transmts a request response signal 5 containing the interference |evel
neasur ed i n ¥HET ST Fer Frer LRYert HBBSUFPR§Sst EF Lt ineed t Rahsrike i ng

station or the relay station as a source of the request
interstaticn communication speed determining means,

and, where the request response signal contains an
interstation communication speed, on the basis of the

10 interstation communication speed information as well;
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.

15 The above communication path determining method
may be configured to further comprise a request signal
transmitting step wherein the transmitting station
transmits a request signal to the receiving staticn or
the relay station; a second request signal transmitting

29 step wherein when the relay station receives a request
signal, the relay station transmits a request signal to
the receiving station or another relay station; an
interference level measuring step wherein the receiving
station or the relay station receiving the request

25 signal transmitted in the request signal transmitting

step or in the second request signal transmitting step
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si gnal ;

comuni cati on speed between the station and the

and an interstation comuni cation speed determ ning step wherein the
transmtting station or 10 the relay station determ nes an interstatd®ny 2006

receiving station or the

relay station as a source of the request response signal, based on the
interference |evel included in the request response signal 15 transmtted in
response signal transmtting step; and configured as foll ows:

t he request
the interstation comrunication speed informati on determ ned at the

station in the interstat.

eed | g m ! .
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communi cat i 4

10

15

20

25
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station or the relay station as a source of the request
signal; and an interstation communication  speed
determining step wherein the transmitting station or
the relay station determines an interstation
communication speed ©Dbetween the station and the
receiving station or the relay station as a source of
the regquest response signal, based on the interference
level included in the request response signal
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 regquest response signal
transmitted in the reguest response signal transmitting
step to be transmitted wvia 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 determines a communication speed

on each communication path between the transmitting

29



t he conmmuni cati on speed determ ning step. In the nobile comunication system
(comuni cation 10 path determ ning nmethod) according to the presenL_¥JUsz5
invention, the receiving station neasures the interference |evel at
receiving station when receiving a request signal having been transmtted
from the transmtting station or the relay station, and 15 transmts a
request response signal containing the neasured interference level, to the
transmtting station or the relay station as a source thereof, and the
transmtting . ,station or th station re%§|V|3ﬁ t he rgquest response

si gnal det ermiest he P%ter at|%ﬁ S0 EBRmuM -CatiBH speadcBet Ween the stati on

and t he rece|V|ng station._as_a s%grce of the request response signal on

the basis of*tHe or EREEUReE SO0 TRRTE PR TRET eftiest PPédpotse si gnal .
oot vi Y & SRS o, G i GG erferare%%nce DU oS THeET f andef t ti ng

station or gnother, rela ransmt,s a request response S|gnal
contai ni ng t %ﬂ%ﬁﬁﬁ%% F%F%F?ETéﬁHg F%@eF%ﬁ?%ﬁﬁ?qr%ﬁ%ﬁf??rn&qﬂeﬁlon

the rel ay statlon as a source thereof, and.the transmtt station or the
relaf§stat|6ﬁmmﬁﬂ% AT he @anguesfe}%gbbﬂge:miﬁﬁﬂ deWbP%ﬁﬁBS t He
interstation _conmmunication eed bet ween the station and the rece|V|ng
station ortqﬂﬁvﬂpé¢gﬂ%ﬁl8ﬁ fs%PsﬁﬁiegtS? %ﬁ?% qBBstCFEEPOITE S Ynal  on

h [ f th
the basis o geéés on respective communication paths determined in

the communication speed determining step. N
In the mobile communication system (communication
10 path determining method) according to the present
invention, the receiving station measures the
interference 1level at the receiving station when
receiving a request signal having been transmitted from
the transmitting station or the relay station, and
15 transmits a request response signal containing the
measured interference level, to the transmitting
station or the relay station as a source thereof, and
the transmitting station or the relay station receiving
the request response signal determines the interstation
20 communication speed Dbetween the station and the
receiving station as a source of the request response
signal on the basis of the interference level included
in the reguest 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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interference level included in the request response 10 signal. Then each
relay station also puts the interstation comruni cati on speed informgt'gn“u06
about the determ ned interstation comrunication speed into the reque ?
response signal and transmts the request response signal to the
transmtting station. The 15 transmtting station determnes the interstation
communi cati on speed between the station and the receiving station or the
relay station as a source of the request response signal, based on the
interferenc | evel_included in_the request response signal 20 transmtted
from the rebEFOREHG 5t afi of S THie FEFRYI S alroR 2 ThiOPerfied t fBe
transmtting station to determne the total K conmunicatiqon speed between the
transmitti ngSECACTON End T Tecei Vi gk stat TR oR2PREL T6aSTs SoR ke
interstation communi cati on speed between 25 each pair of stations
constitutingTa ERAMARCRY i o T BEt wBenSPHECEr anshi 22 ng T4t i*6% and the
receiving 31 - 3 JUL 2006 station anqwgeternine the comruni cation_path with
the hi ghestT@8AMaMtdAE SHEpedt U e TohdUnFEArioR pECRIVAAL S8 ng the
requiired line quality on the basis %f t he conmuni cati on speed. 5 The above
mobi Pe comBRAEESton T&7ECEMEMay 1582 lcoffF§EFedess I8 owELeERE SRS vi ng
station congrises, r equest signﬁl recei ving neans for receiving a_request

n SRAs the

si gnal tranSAFPFH8E SRR heSP nPetRG st atien GtatHen and

recelving station or the reiay station as a socurce of
the request response signal on the bkasis “of the
interference level included in the reguest respcnse
10 signal. Then each relay station alsc puts the
interstation communication speed information about the
determined interstation communication speed into the
request response signal and transmits the request
response signal to the transmitting station. The
15 transmitting ~staticn determines the interstation
communication speed ©between the station and the
receiving station or the relay station as a source of
the reguest response signal, based on the interference
level included in the  reguest response signal
20 transmitted from the receiving station or the relay
station. This permits the transmitting station to
determine the tctal communication speed between the
transmitting station and the receiving station on the
basis of the interstation communication speed between

25 each pair of stations constituting a communication path

between the transmitting station and the receiving
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relay station; interference |evel neasuring nmeans for 10 neasuring an
interference level at the receiving station when the request signal-3ggeilneng
nmeans receives a request signal; interstation comrunication speed

determ ning neans for determ ning an interstation comunication speed

bet ween the receiving station and 15 the transmtting station or the relay
station as a source of the request signal, based on the interference |evel
nmeasured by the interference | evel neasuring neans; and request response
signal transmtting means for transmtting a request response_signal :
cont ai ni ng EG%H%?Wrﬁ%@sgﬁF?SWl@SmﬁﬂﬁcéPW@Hn§ IThfR? Hat WéR" deter mi ned b
the interstation communication speed determ ning neans, to the transmtting
station or tHERSSH a§ORRALTORTAS N SERFTeCHl Hife FEHUERLCEFdRRI PaHe relay
station conprises request signal, receiving neans 25 for receiving a request
signal tranSmdd Font fhe ToGHASA t ERE STuRdBrY oPPardthebapéPayp st ati on;
32 3 JUL 2006 interference |evel neasuring nmeans for neasuring an

i nt er f er encéNe FEMMN 4G5 1185153 %Ay station when the request signa

recei ving means receives a request signal; interstation comunication speed
det ePmi ni ng 5 neal8ef oRLAEEer MPRILAG aff OMAEY iRt ih COffifLait catdlon Pspeed from
the transmtting statjon or the other relay  station as a source of the
request si gfeRIsased GiF t helleviter fEFe@EeEVENI nEE3GAEA KPRHE S9ft er f er ence

| evel
request signal receiving means for receiving a request

signal transmitted from the transmitting station or the
relay station; interference level measuring means for
10 measuring an interference level at the receiving
station when the request signal receiving means
receives a reguest signal; interstation communication
speed determining means for determining an interstation
communication speed between the receiving station and
15 the transmitting staticon 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 reguest response signal containing
20 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; the
relay station comprises reguest signal receiving means
25 for receiving a request signal transmitted from the

transmitting station or another relay station;
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measuring nmeans; request signal transmtting neans for 10 transmtting a
request signal; request response signal receiving neans for receiving i 2006
request response signal transmtted fromthe receiving station or a setc ng
other relay station, in response to the request signal transmtted by the
request signal transmtting nmeans; 15 and request response signal
transmtting nmeans for transmtting a request response signal containing the
interstation comuni cation speed information determned by the interstation
communi cation speed determning neans _and the interstation comunication
speed 20 inf&Pﬁ%FESHePﬁglggggein YRa°rEqldst™r 3B Pon's®t sififa " FEtei®¥ed by the
request response_signal receiving,_ an to the_transmtting station or the
ot her rel ay 15133538 eggea%s%‘ﬂﬁjcegbf %e%%ﬁ%e§?i§iygrﬁa 234y %P?I&ngrpﬁ tt'ing
station conprises the co ni cation path 25 determ ning nmeans havi ng request
si gnal transhFEEFAG MEERS - or S7%NS Qtimﬁfgﬁreﬁﬁggﬁvg?gnﬁl;rF@&ﬁé 33 3

JUL 2006 resgonse signa# recei ving neans f.or receiving a request .response
*BBGdest A GRar= 5

signal to the PBfuést’y ErERs nORBY P E A SRS r 85GESt SRGRAMIPAEYsmitti ng
means, communicatiop _speed determ nin means for _detern ning.,a_cqonmmunication
5 spedd on eAERMCommaRi CAEFBRTBALAT r 8 ¢ PR-EF SRERTEM ngOPBLAELaN 8 t he
recei ving station, .based.on the aIingﬁgrstation.conmmicatio eed_information

nl uded i nSPRECT RGBSt s pORRERSFERAP Feaeivad By the eRaBetelay

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
10 transmitting a request signal; request response signal
receiving means for receiving a request response signal
transmitted from the receiving station or a second
octher relay station, in respcnse to the request signal
transmitted by the reguest signal transmitting means;
15 and request response signal transmitting means for
transmitting a reguest respcnse signal containing the
interstation communication speed informaticn determined
by the interstation communication speed determining
means and the interstation communication speed
20 information included in the reguest response signal
received by the request response signal receiving
means, to the transmitting station or the other relay
station as a source of the request signal; the
transmitting station comprises the communication path
25 determining means having request signal transmitting

means for transmitting a request signal; request
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response signal receiving nmeans; and communi cation. path 10 sel ecting nmeans
for selecting a communi cati on path, based on communication speeds Qng jyL 2006
respective comrunication paths determ ned by the communication speed
determ ni ng neans. The above comuni cation path determ ning nethod 15 nay be
configured to further conprise a request signal transmtting step wherein
the transmtting station transmts a request signal to the receiving station
or the relay station; a second request signal transmtting step wherein
when the relay station receives a request 20 signal, the relay station
transmts aqégﬂﬁ%ﬁes?ﬂ%%?ltﬁec?ﬁgngc@F§Pﬁgf§FaHQﬁ?%ﬂl%ﬁuﬁrﬁ#q¥%¥%y
station; an interference |l evel neasuring step wherein the receiving station
or the rel ayf SPRANTH P8R nP t hESr ebRESeS szt r AAgmisFEédsch Bhe request
signal transmtting 25 step or in the second request signal transmtting step
measur es an §9ft eFPEMESSe PEIBRlat L IMRSFEEELVINGTRRRET of BUN G I EHEIGR| ay
station; an interstation communication speed determ ning step wherein the
recei ving sts9esh At hen oy afc3bat f6h HetErMiRdNarf i FRATEFER BE3 fbon

comuni cati on speed between the station and the 5 transmtting station or the
rel ay’ stati GiweRs! £BoBRER COMTRE A RastPa yndrompidied oranHel F s f er ence

| evel neasured in the interference |evel neasuring step; and a request
response si gifatitManshPt t itH§ st ep-ahéreEn e tiddei vi AgSstat in of2% he rel ay

station transmts a | i ] , , ,
interstation communication speed information included

in the regquest response signal received by thewrequest
response signal receiving means; and communication path
10 selecting means for selecting a communication path,
based on communication speeds on respective
communication paths determined by the communication

speed determining means.
The above communication path determining method
15 may be configured to further comprise a request signal
transmitting step wherein the transmitting station
transmits a reguest signal to the receiving station or
the relay station; a second reguest signal transmitting
step wherein when the relay station receives a reguest
20 signal, the relay station transmits a regquest 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 reguest signal transmitting
25 step or in the second request signal transmitting step

measures an interference level at the receiving station

34



10 request response signal containing the interstation comunication speed
information determned in the interstation comunication speed deterg{nhqg%
step, to the transmtting station or the relay station as a source of the
request signal; and configured as 15 follows: the interstati on comunication
speed information determned at the receiving station or the relay station
in the interstation conmunication speed determining step is put into a
request response signal transmtted in the request response signal

transmtting 20 step _and the_request response signal is transpmitted via at
| east one rdi%y (BEat FANSEr GFPERPIy (Ot nd: LY TANGNT P P RhaT Gt - the

communi cati on path deternining Stﬁﬁ conprisgéia connmuni cati on, speed
deternining%ﬁ%ﬁﬁv@ﬁﬁ%ﬁmﬁ?h%gt BRBM'EEFRG s tAS R Hdteriihesh OF

conmuni cati on speed fn each conmuni cati on fath bet ween the transmtting
station and tHe ret®t¥¥ng 353F18NyuL RBBrRtEEFon, Pased-DrFtTher Frit’er st ati on
conmmuni cati on speed between each pair of stations on a comunj cation path
bet ween t he ¢ i F3 MY st APESA andt tHRSR ec &V ngStataPTonat&nd He
conngyication path,sejecting step 5 wherein_a communjcation path is sel ected
based on cormmfliTHtS o Sp8eds -8R Bspelti vELEYmMAM cae T ofSpdt KWt ®r ni ned i n

t he communi cation speed determ ni_ng step, he nobil e conmunj catj on system

|
(communi cat i ﬁﬂﬁhrﬁgP%FHiﬁPﬁ&a&EtHBHFQ%C%%PH%ﬁg%ﬂquQ?HﬁQ%ﬁH&evel

measured in the interference level measuring step; and
a reqguest response signal transmitting step wherein the
receiving station or the zrelay station transmits a
10 request response signal containing the interstation
communication speed information determined in the
interstation communication speed determining step, to
the transmitting station or the relay station as a
source of the request signal; and configured as
15 follows: the interstation communication speed
information determined at the receiving station or the
relay station in the interstation communication speed
determining step is put into a request response signal
transmitted in the reguest response signal transmitting
20 step and the request response signal is transmitted via
at least one relay station or directly to the
ftransmitting 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

35



10 invention, the relay station neasures the interference |evel at t
station itself when receiving the request signal having been transqj%tgg
ransmtting station or another relay station, and determ 4 JW@

fromt

interstation comuni cati on speed between 15 the relay station and the

he t

transmtting station or the other relay station as a source of the
on the basis of the interference |evel thus neasured. The r
station neasures the interference level at itself when receiving th
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interstation comuni cation speed into, a request., respons

transnitting station, to determne the total co ni ca
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receiving station on the basis of the interstation communication spe

bet ween eacF PUFT 125t i BRESESNSY t1FFAGSRL Ve communication paths

10

15

20

25

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
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 spéed 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 interference level thus measured.
The recelving station measures the interference level
at itself when receiving the request signal having been
transmitted from the transmitting station or another
relay station, and determines the interstation
communication speed beﬁween the receiving station and
the transmitting station or the relay station as a
source of the request signal on the basis of the
measured interference level. Then the <receiving

station and each relay station put the interstation
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10 comruni cation path between the transmtting station and the receiving

station and
conmuni cat i

comruni cat i
conpri ses

transmtted
interferenc
t he host r
request sig
determ ni ng
and the 25
t he request
by the inte
nmeans for

comruni cat i
comruni cat i
cont ar ni ng
the interst
conprises t

10

15

20

25

to determ ne the conmunication path with the highest

on speed or the comrunication path satisfying the requirgﬁJhlqmﬁ
gquality on the basis of the communication speed. 15 The above nobile

on systemmay be configured as follows: the relay statio

n

request signal receiving neans for receiving a request signal

fromthe transmtting station or another relay station;
e level neasuring 20 nmeans for neasuring an interference

| evel at

elay station when th Lqugst signal .receiving neans ,receives a
T rtel 5

nal" it 6 5T RE i 0P T pESF et

an interstation conmuni cation %P

ee
tTANSHT T IO st A1TBR T CEheC0t hétPF%t ay St i ot as*&3U5dh

%%%gal based o thedinterference 7 - 3 JUL 2006 |evel
FRTRMCE® | eV frbas B fng TERBEAST arfd S eSS §F gnaf SPPARE
transmtti nal containing_the interstation

t%ln% a request ,si %

o7 Spbd Pnitimat F ORCBEEERRENSF = 5 By { REPT At SEFH orthe
on speed determ ning means and, g@ere t he request signal
ﬁ?ﬁégﬁﬁEﬁ%%% coﬁﬁﬁ%%ﬁﬁiontgpee SRR ontR& so Tebht

M nPhge FRLRE Yt or

between the relay station

rce of
nmeasur ed
mtting

is one
ai ni ng

ation conmuni cati on speed information; the rec%gyéggwstation

HePmmunication speed on each communication pat een
the transmitting station and the 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 communication speed
or the communication péth satisfying the required line
guality on the basis of the communication speed.

The above mobile communication system may be
configured as follows: the relay station comprises
request signal receiving means for receiving a regquest
signal transmitted from the transmitting station or
another relay station; interference level measuring
means for measuring an interference level at the host
relay station when the reguest signal receiving means
receives a request signal; interstation communicaticn
speed determining means for determining an interstation
communication speed between the relay station and the

transmitting staticn or the other relay station as a

source of the request signal, based cn the interference
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10 conmuni cation path determ ni ng nmeans havi ng: request signal receiving
means for receiving a request signal transmtted fromthe transmtting
station or the relay station; interference |evel nmeasuring nmeans for3 jyp 2006
measuring an interference level at the receiving 15 station when the request
signal receiving nmeans receives a request signal; interstation comrunication
speed determ ning neans for determning an interstation conmunication speed
bet ween the receiving station and the transmtting station or the rel ay
station as a 20 source of the request signal, based on the interference
| evel ‘measured. by the, infenfarence,d evel Ipasiring  feans: gormin gation
speed determning neans for term ni'ng @ conmuni cati on speed oh each
comuni cat i th we transmitin Lop.and t receiLving 25
%Garps& gk %‘%C}EJ%%I aé‘loq% 9;3%%&‘8@@% dér{éeans 7

station, based on thé rntérstation T ni cation Spee erm ne %y t he

interstatio nqﬁ" on speed 38 -_..3 JUL, determ ni ng neans_and, where
t he request r]Csrlcagqnsa nrilgﬂ%(lf]]e cg;ont %ien negStl nt eér_ls%lg%‘?on g%ﬁlr?ﬁnlin z%[ on @beeed
information,. al so b rstation, ¢ ni_cation, speed. i nformation

I ed o in
and connuniéé%%ﬁ?%éﬁ%g% g%%@@?%ﬁé€ﬁ83n§pF89 £§E§$ﬂ%? e AT on pat h,
baseqson CO%F“”E%%Fi%%t%H%§%§:99 re%fectiyg fonnqgicq%iq£1%%%&f det er m ned
by the commini cation spee e é}m91W%f%h§H%fn*he£§§5 e o i'tHY on pat h

deternlnlngnggﬁngdandr where the request signal is o¢ne containing

interstation communication speed information, also
containing the interstation communication — speed
information; the receiving station comprises the
10 cemmunication path determining means having: request

signal receiving means for receiving a request signal
transmitted from the transmitting station or the relay
station; interference level measuring means for
measuring an interference level at the receiving
15 station when the request signal receiving means
receives a request signal; interstation communication
speed determining means for determining an interstation
communication speed between the receiving station and
the transmitting station or the relay station as a
20 source of the request signal, based on the interference
level measured by the interference level measuring
means; communication speed determining means @ for
determining a communication speed on each communication
path between the transmitting station and the receiving
25 station, based on the interstation communication speed

determined by the interstation communication speed
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10 may be configured to further conprise a request signal transmtting step
wherein the transmtting station transmts a request signal to the-rleggi Ming
station or the relay station; a second request signal transmtting step
wherein when 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 neasuring step wherein the receiving station
or the relay station receiving the request signal transmtted in the request
signal transmitting 20 steg or in tﬂglsecond re%uest si%pal transmtting step
measures an ITterTERERGeTFED8I 28F { T § R eF VEngEES T orf 1Bt He® refay
station; and an interstation comunication speed determ ning step wherein
the receivi ngPRtatT Ui or t hBTFEPAGTELPR i on FABHR IR LT i nt erdRatfon 25
conmuni cati on eed petween the station and the transmitting station or the
rel ay statiohPéé?%P%b%?ce 3§16 t hePrégest ¥t gnalFhehasethofr iRt 1MRer ference
| evel nmeasured in the interference 'Level neasuring step; and configured as
fol lows: the"PHIEIstatton TBRAUNLEAPFBA T 18Pde @ ihfATHME HriteterPdied at t he
relay_station jn 5 the second request signal transmtting step is put into a
request si gndfie¢aidi %S n foFe §8¢6RGIRGquest COENBRAFaELGRsRAting step
and the request signal is transpitted via at | east one relay station or
directly tcP3HRFArec8fvi nd SFREFBRELEAR cofRATERL i 0RTpat W ATPYEt B #i ni ng

step conprises a conmuni cati on speed , ) X
communication paths determined by the communicaticn

speed determining means. N
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
step wherein when the relay station receives a request
15 signal, the relay station transmits a request signal to
the receiving staticn 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 staticn
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 Dbetween the station and the

transmitting station or the relay station as a source
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determ ning step wherein the receiving station determ nes a conmmrunication
speed on each communi cation path between the transmtting station angJMquﬁ
receiving station, based on the interstation comuni cation speed 15 between
each pair of stations constituting a comunication path between the
transmtting station and the receiving station; and a comrunication path

sel ecting step wherein a comrunication path is selected based on

comuni cati on speeds on respective 20 comuni cation paths determ ned in the
comuni cation. speed determ ning step. In the pobile comunication system
(comuni cat i%n “pat ReEBREF niHidRG et d aeRor8fng ¢ THF Hres et Vet nvent i on,
the relay station neasures the interference 25 level at the relay station

i tsel f when 1&&EEINENgLA FREqEESE ISl Chab gl bBEA SPEAASN SRS 3% t he 40 -
3 JUL 2006 transmtting station or another relay station, and determ nes the
i nt er st at i orf TOMAE At Aén SHeetl Het Weén lltlh%rﬁgﬁagfogt AT THeR & Hen
transmtting station or the other relay station as a source of the request
si gnal 5 on ¥AR&bhasns csFetreMNEARLP BRI NAterfter BRe TRVAY . SFREACNeaER rel ay
station puts the interstation comunication speed infornation about the

det ertii ned iTterstr@IoOn e TonFunf Eahréntspasaithiada stafudst Ritgrigttand
transmts the request signal to the receiving station. The 10 receiving
station neasur E§IS Y nedpRélentéanefiettgd in the second request

signal transmitting step and the request signal 1is
transmitted via at least cone relay station or &irectly
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 cocmmunication
path between the trahsmitting station and the receiving
staticn, based on the interstation communication speed

15 between each pair of stations constituting a
communication path between the transmitting station and
the receiving station; and a communication path
selecting step wherein a communication path is selected
based on communication speeds on respective

20 communication paths determined in the communication
speed determining step.

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

25 level at the relay station itself when receiving a

request signal having been transmitted from the
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the receiving station itself when receiving the request signal having been
transmtted fromthe transmtting station or the relay station, and
determines the interstation conmmunication speed between the receiving jib 2006
station and the transmtting station or the relay station as a source of the
request signal on the basis of the neasured interference level. This permts
the receiving. station to determne the total communi cation speed between
-the transmitting station and the 20 receiving station on the basis of the
interstation conmunication speed between each pair of stations constituting

2, communt cati ory ARt between. L he, tansiiiting sation andiifie recelkving

station and erm e communt cati on path™ W S

communi cat | o4 speed, oL Lhe OWIUALCation path . sall slying.LheoLequised 1ine

quality on t bas1's” of € “comuni-cati on ‘speed.” cerving
Co the t ranaid LEREE S ST e Bby ot g LT e 117 ng 8E4LT or Eant r anem (
Communi cati IKR NS ThE AGve HobTT eScammiCaatT oh Sy et Ty BEvRant i gur ed
For recel vi i o BqBSt=" 5 orGRaTotrAREH LrEa T EGAHe [TYrem (11g Stati on
or the relay station i nterfierence devel TBagYLiNg MBANS 100 i cation
speed information about the determined interstation
communication speed into a request signal and tfansmits
the request signal to the receiving station. The
10 receiving station measures the interfereﬁce level at
the receiving station itself when receiving the request
signal having been transmitted from the transmitting
station or the relay staticon, and determines the
interstation communication speed between the receiving
15 statiqn and the transmitting station or the relay
station as a source of the request signal on the basis
of the measured interference 'level. This permits the
receiving station to determine the total communication
speed between the transmitting station and the
20 receiving station on the basis o¢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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measuring an interference level at the receiving station when the request
signal receiving neans receives a request signal; and request response
signal 15 transmitting nmeans for transmitting a request response sigRajlyi 2006
containing the interference | evel neasured by the interference |evel
measuring nmeans, to the transmtting station or the relay station as a
source of the request signal; the relay station conprises 20 request signal
receiving means for receiving a request signal transmtted fromthe
transmtting station or another relay station; interference | evel nmeasuring

f i f | t the host .rel when th
eqnest si OUAE T GLETONAGSheare. SBcFcel viRTA t&%ueé’%csf{gﬁaﬁ‘ys aidt signal

t itti f t t 42 -, 3 JUL
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transmtted fromt.he receivi or a. cond er rel station, in
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neas%{ed by _the |nterf§a§nce | evel _neasyrin Eﬁ F i nterference
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response Si %nmunrlecca J_Volnl'lg}-:) TTEF?.I']S to the transmtti ng st at ion or the

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

10 signal transmifted from the transmitting station or the
relay station; interference level measuring means for
measuring an interference 1level at the receiving
station when the request 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 relay station comprises

20 reguest signal receiving means for receiving a request
signal transmitted from the transmitting station or
another relay station; interference 1level measuring
means for measuring an interference level at the host
relay station when the request signal receiving means

25 receives a request signal; request signal transmitting

means for transmitting a request signal; request
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other relay station as a source of the request signal; the transmtting
station conprises the communication path determ ning neans having: I ROMEIh06
signal 15 transmitting neans for transmtting a request signal; request
response signal receiving nmeans for receiving a request response signal to
the request signal transmtted by the request. signal transmtting neans;
interstation comuni cati on speed determ ning neans for 20 determ ning an
interstation communi cati on speed between each pair of stations constituting
a conmuni cation ath, ,based on the interfergpce | evel jncluded -in_the
r equest respﬂ%%%og?%nﬁ??néinﬁﬁﬁﬁégﬁpgnn§ﬁ€§ﬁ et T 77 hY Hyd n2ahsSeror
determ ning a conmuni cation eed 25 on ,a_.co ni cation path fromthe
Lransmi t1ing- STACTOR SLEMPHe TECHTA HF St &FPBn O LIR-DAGHE of LEheods - 3 JUL
2006 interstation connunic%%gon ﬁgied determ ned .by the interstatjon
comuni cat | ofF sfeet TRt er MMy A¥; AL L Yommdl cRETRA" DAL T SefBEt i ng
nmeans for selecting a co ni cation path on the basis of comunjcation speeds
F'on%ﬁ %ﬁ; L

5 on respectiY&'EoMuAtEd RO et ni Réd 5%t hef € Bbimuni 83¢718h speed

determ ni ng neans. . The above communi cation path determ ning nethod _may be
configur ed tTFFTEHEF IR Y re t SPGHEIST tr ARSAPPEFNg $teP2herein

the transmtting station 10 transmts a request signal to the receiving
station or ??ﬁﬁ%@&%&lg?apﬁaﬁ? e oAl FBYEES P I s Py 4GS st TR PRES

signal containing the interference level measured by
the interference level measuring means, and the
interference level 1included in the regquest response
10 signal received by the reqguest response signal
receiving means, to the transmitting station or the
other relay station as a source of the reguest signal;
the transmitting station comprises the communication
path determining means  having: request signal
15 transmitting means for transmitting a request signal;
reguest response signal receiving means for receiving a
‘reguest reéponse signal to the request signal
transmitted by the reguest. 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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step wherein when the relay station receives a request signal, the relay
station transmts a request signal to the receiving station or another relay
station; an 15 interference | evel neasuring step wherein the recei vi-g jyL 200
station or the relay station receiving the request signal transmitted in the
request signal transmtting step or in the second request signal
transmtting step neasures an interference |evel at the receiving station 20
or the relay station; and a request response signal transmtting step
wherein the receiving station or the relay station transmts a request

response si gnale , SONLAINT NGLhen | DLETLRr euge Jevel. Rasureg

i nterference measuring step tot ansm tting sta#ﬂén or the rel ay

station as amouasolod N rgggrgfé £15h988Le AR ORI O npq?qn@&éolgﬁ ys: the

comuni cation 4 eter nlng step co I Ses an |nterstat|on

communi cat i %ﬁ%gdcad&tﬁ M1l g sgeelpe%/\igg gl ’}né%‘? etfélPS”ééi 89: 3

at
determ nes an 1 nterstation® comunication®spee tween eac palé statlons

5 titut thy b t |
nluded | n CRE Y SORSL T ctpoRsgT Srgnar CEPaRdm LAY e seElaE ay
station or (i r‘?‘étsg%ct&rtehec%{nﬁ%'?c%%' it 5%%%%” g@aégﬁl%%%“eét {geponse.

signal transmtft commiini cation erm ni ng’ st ep- wher ei n

the transm tijng, station, eles mioes A1 SOARUALGAL] on speed on each

connunlcatlon
The above communication path determining method

may be configured to further comprise a request signal
transmitting step wherein the transmitting station
10 transmits a regquest 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 reguest signal to
the receiving station or another relay station; an
15 interference level measuring step wherein the receiving
station or the relay station receiving the reguest
signal transmitted in the request signal transmitting
step or in the second request signal transmitting step
measures an interference level at the receiving station
20 or the relay station; and a reguest response signal
transmitting step wherein the receiving station or the
relay station transmits a reguest response signal
containing the interference level measured 1in the
interference level measuring step to the transmitting_
25 sfation or the relay station as a source of the request

signal; and configured as follows: the communication
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path between the transmtting station and the receiving station, based on
the interstation communi cation speed between each pair of stations _ JUL 2006
determned in the 15 interstation conmuni cati on speed determ ning ste%; ény
a comuni cation path selecting step wherein the transmtting station selects
a comuni cation path on the basis of communi cation speeds on respective
communi cation paths determned in the comuni cation 20 speed determ ning
step. When the request response signal containing the interference |evel at

each stati oL fgSUIdNILNG B n FOMTYLCAt Lo RALLT'S LransTLLLed. Lo Lhe

transmttin ation i ransmtting statton 1S ablre 25 to

det erm ne tgﬁg&ﬂ%§{§£@£59n %&ﬂﬁgggfﬁgkg F§§§§§é bg{ envﬁ%??éi airtgg stations

constitutin conmuni cati‘on on isTof"the’interferénce |evel

at_each statiop, god.1o geterplog the jcommunicali o, speed. pet ypep, Lhe

transmtting I'oh - and the receiving station on e basis o 5

det er mi ned | ni8ftakl oD gommoLgat e, speeds,, he J0, £rapsm LLing gation i s

abl e to determ ne rcati on pat ased e comunl ca

on t respectjVe. .C ication hs_det er mi ned.i n his \way. The above
nobi Ihi corrrrucgﬁ%sa J|‘toér)1{q's]£!ijy€t e% rra(ilo e n%:%n?%%lﬁr eéfaasl,q’f ol %\?\E?ﬂ t ' ref%‘;e/ station

COMPriSeS  interference 1level included in the request response

signal transmitted via at least one relay station or
directly to the transmitting station in the request
response signal transmitting step; a communication
10 speed determining step wherein the transmitting station
determines a communication speed on each communication
path between the transmitting station and the receiving
station, based on the interstation communication speed
between each pair of stations determined in the
15 interstation communication speed determining step; and
a communication path selecting step- wherein the
transmitting station selects a communication path on
the basis of communicatiocn 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 speed

between each pair of stations constituting a
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request signal receiving neans for receiving a request signal transmtted
fromthe transmtting station or another relay station; interference_lev b
measuring 15 neans for nmeasuring an interference |evel at the host Téh%@ 06
stati on when the request signal receiving nmeans receives a request signal;
and request signal transmtting nmeans for transmtting a request signal
containing the interference | evel neasured by the 20 interference |evel
measuri ng means and, where the request signal is one transmtted from

anot her rel a statiqn, al so.containi,n n i.nterference |level_included in
t he request FHW&’IJ“,C%Q%EOI} e?é‘it\%’i n%nstq%ﬁ?qo Edripr PLes D¢ he”gfcﬁﬁfﬁ.ﬁﬁ%’ﬁ on path

determ ni ng .means havi ng: 25 request, signal_receivin ans, for receiving a
request  si gialct r afemi tteél(gf%f ro Lﬁarifé‘gtr} ans’rﬁc{ti %go stgﬁr%%mb]rn? he - 3 Ju

2006 relay station; interference |evel neasuri means, f or asuring an

i nt er f er enc& FEVEIL - 1 He F@@?i%i}ﬁa WEESt i bR whetP T Het ¥ ehlidsts & il
receiving nmeans receives a_request_ signal; interstatjion,co nication 5
speed det er AT ngt%an§e?81rvaé‘gerrﬁ1iﬁquo%n Pht e(reté‘teati%ﬁs"lﬁo ni c‘%ﬁ on speed

bet ween eac air .of stations _constituting a conmmunicati on pat h,_.based on
the “interf gﬁc@ll I %ta%{ﬁ%%tb?/nthﬁof“ﬂ‘g&lfzégér?@e ISRRA9S neas Mg means
and, where the req st signal__i,s one,10 transmtted fcgomthe rel station,
al so based o3& L)ICI fetsgﬁgéolnevellsi nc?ﬁggd i h°t he'§ eqUesic si gﬁ%ﬁ

communication path, based on the communication speeds

on the respective communication paths determined in
this way.

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

15 means for measuring an interference level at the host
relay station when the request signal receiving means
receives a reguest signal; and reguest signal
transmitting means for transmitting a request signal
containing the interference level measured by the

20 interference 1level measuring means and, where the
request signal is one transmitted from another relay
station, also containing an interference level included
in the request signal; the receiving station comprises
the communication path determining means having:

25 request signal receiving means for receiving a request

signal transmitted from the transmitting station or the
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comuni cati on speed determ ning neans for determning a comunication speed
on each communi cation path between the transmtting station and the
receiving station on 15 the basis of the interstation communi cation -spggd 2005
determ ned by the interstation comunicati on speed determ ning nmeans; and
conmmuni cation path selecting mneans for selecting a. conmuni cation path,
based on comuni cati on speeds on respective comruni cati on paths 20

determ ned by the comuni cation speed determ ning neans. The above

comuni cation path determ ning nmethod may be configured to further conprise a

t signal,_transmitting step.wherein.the.t Lt tatiop 25
transi ts a Tobst "SFORAY U6 tHe TETETUi g St TORE OF "¢ h=Piitay St ati on; a

second request 1:Ejgnal transm ti%% 47 - 3 JUL 2006 steg{mherein,mhen t he
rel ay statiOIF3eteiVes a7 eddESESGGTE , theSrel &) statS o $52hEh ¥s a
request signq% to the receiﬁing station or anq%ﬂer rel ay .station; and an

i nterference 18vVEI" me¥86H nd ' ept fHBFE N TS BLei VRAGLE10Cat iBFRT t he
relay station receiving the request ignal transmitted in the reguest signal
transnittirufe%ﬁ%ﬁ?§m'%rF?QEE%%c&ﬁ&nﬁique%?t§F§F§F1Ppaﬁgﬁ??QW%EF%%%% measur es
an iq%erference eyel at,the receiviEngtation,on the rel ay station; and

confiYured aPFH TSI THRING OFALEr eRed SrBE e 4dUrigd § 5 t et o1

interference | evel, neasuri ng st is put into request signal and the
communlcatfon gpeegp betgeen eac ﬁgir ofgystatibns

constituting a communication path, based on the
interference level measured by the interference level
measuring means and, where the request signal is one

10 transmitted from the relay station, also based on the
interference level included in the request signal;
communication speed determining means for determining a
communication speed on each communication path between
the transmitting staticon and the receiving station on

15 the basis of the interstation communication speed
determined by the interstation communication speed
determining means; and communication path selecting
means for selecting a communication path, based on
communication speeds on respective communication paths

20 determined by the communication speed determining
means.

The above communication path determining method
may be configured to further comprise a reguest signal
transmitting step wherein the <transmitting station

25 transmits a request signal to the receiving station or

the relay station; a second request signal transmitting
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request signal is transmtted via at | east one relay station or directly to
the receiving station; the communication path determ ning step conmprji §8S708"
15 interstation comruni cati on speed determ ning step wherein the recelvVving
station determnes an interstation communication speed between each pair of
stations constituting a comunication path, based on an interference |evel
included in a request signal; a 20 conmuni cati on speed determ ning step
wherein the receiving station determ nes a conmunication speed on each
conmmruni cation_path _between the transmttin station and the receivjng
station on tﬁ%g%agpgrﬁFntﬁgeWlﬁQﬁsﬁ%.?%nSgBFﬁﬁHi&ﬁﬁ%ﬁY%%e%drﬂ%?%?ﬁined in
the 25 interstati on comunication speeg det er,m ni ng step;. and .
connunicatio%l%%fﬁ's%?%cf?%@ysﬁgﬁt%ﬁ§riﬁ?qﬁﬂigﬁ3%eﬁﬁﬁ%$ﬁb §%%T$%n“§elects a
connunicatioahgath, based on conmuni cati on speegs on respective
comuni cat i o' pRERELYLE8r A-Aéd 9n TheLotMthi EatPdn g det@ i #ing  step.
5 When the interference |evel at each station formng conmunj cati on path
is put into FTeHLREINCEi gREFt BEBE UL Rs Mt Ped S 3 HE é@%e?%?%bvk@%tion, t he
recei%ing station is able to deéernine the interstation comunication speed
bet ween each® paF+°%f % at'6ns €83 or fFAG1ORe EBRRUNLESt i GRSpat#Te#St he basis
of the interference |evel at each sgation and to determ ne the

communi cat i ont dThePRBEN “Pfe 1T anbhi (1FHF St afitgRal transmitting

step or in the second request signal transmitting step
measures an interference level at the receiving”station
or the relay station; and configured as follows: the
10 interference level measured in the interference level
measuring step is put into a reguest signal and the
request signal 1s transmitted wvia at least one relay
station or directly to the receiving station; the
communication path determining step comprises an
15 interstation communication speed determining step
wherein the receiving station determines an
interstation communication speed between each palr of
stations constituting a communication path, based on an
interference level included in a regquest signal; a
20 communication speed determining step wherein the
receiving station determines a communication speed on
each communication path between the transmitting
station and the receiving station on the basis of the
interstation communication speed determined in the
25 interstation communication speed determining step; and

a communication path selecting step wherein the
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and the receiving station on the basis of the determned interstation
communi cati on speed. The 15 receiving station is able to determ ne thg UL, 2008
comuni cation path, based on the comunication speeds on the respect|v£
communi cation paths determned in this way. The above nobile conmmunication”
system (the 20 communi cation path determ ning nethod) may be configured so
that the conmmunication path from the transmtting station to the receiving
station determ ned by the comuni cation path determ ning neans (or in the

comuni cati on path determning st is also 25 applied to cases of

CPanam L1 hor eSSt Somng Sl ng STt PBLLRE Eabian TEPRY stati on.
49 - 3 JUL 2006 In cases of carrying out bidirectional comrunication between
the transm t3% nG CFHGFOTE and t RPETETei N nd IRRT ohV e coriifte=at3 bh°ts al so
carried out throqg%;the_cognunication pat h det.erm ned gy t he apove 5 nobile
comuni cat i G SYtE TIRLTBOnAEinF 88t FORTHALR 2 [d&ETerTR i ML Het FBH) L B3 t he

occasion of transmtting packets fromthe receiving station to the
transnitti ngt%tation, which is preferable in that it is feasible to onit

the step of again determ ning,the communication 10 path fromthe receiving
statidn to the trdfSh ttFhy SEREFOATSBRSt hit§V6dcasion,SdHe comthPRati on

speed may be varied according to transm ssion powers of the
forming a communlcation path 1s put into a request

signal to be transmitted to the receiving station, the
receiving station is able to determine the interstation
communication speed Dbetween each pair of stations
10 forming the communication path on the basis of the
interference level at each station and to determine the
communication speed between the <transmitting station
and the receiving station on the Dbasis 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) 1s also
25 applied to cases of transmitting packets £from the

receiving station to the transmitting station.
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transmtting station and the receiving station. The above nobile

communi cation system is (communication path determ ning nethod) may- bey 2006
configured so that, where there exist a plurality of conmunication paths
satisfying the required line quality, the conmunication path determ ning
means (the comrunication path determ ning step) determnes a path 20 with a
smal | est hop count between the transmtting station and the receiving
station, as a conmunication oath. |Increase of the hop count car. bring about

a delay at each relay station and, where ifigre aig a Blubalily; 28 of
y, |

communi cation paths satrsfying the regquiT i ne ”"quali rs preferable

to select the qml' o) -3 JUL 2006_path.with.the snallest, hop count.
When a prede%oem(rfmm negdéggée)+a§e??]r?§ni st\]jgei v%%a%érg%%glpgqﬁitraécéolni naencgué]lj?ty, a hop
court permtted for cle rin%)the given.dela% time can be defi.ned as,_a

t hreshol d. eecer]t‘:\‘(:fhri“%I ed 15e n(:fuaf:| Wunécégﬁ be $ati% SioedC8§rd§tder%Fli ng a

i cati t ith hop . t | | t t he .t | d., Th b
Tobi 1 6 cormuioatq brt 55eF B oI oAt O BaF A-Bet 8P g et FoHS mmy be
confi§ured s%ﬂjig,_wper%qtggge existsglﬁlug ity of ;O.go Qicat%on pat hs
satis P Ui TRE T e C Al i T35 E Re CoRTunT EREFOh-Pat AP det B i

yi ng th i ni ng
means (the gamuyp caty on, patdy deter maLng, stepl detgEmnes, &, patl,g
packets from the receiving station to the transmitting
station, which is preferable in that it is feasible to
omit the step o©f again determining the communication
10 path from the receiving‘ station to the transmitting
station. On this occasion, the communication speed may
be wvaried 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 line
guality, the communication path determining means (the
communication path determining step) determines a path
20 with a smallest hop count between the transmitting
station and the receiving station, as a communication
path. |
Increase of the hop count can bring about a delay
at each relay station and, where there are a plurality

25 of communication paths satisfying the required line

guality, it is preferable to select the communication
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with a small total of transm ssion powers at the transmtting station and at
the relay station formng 15 the comrunication path, as a connunicq;jgg 2006
path. Decrease in the total of transm ssion powers can suppress incre E Qn
interference noise due to relaying of packet transm ssion at the rel ay
station, and, where there are a plurality of conmmunication paths satisfying .
20 the recuired line quality, it is preferable to select the conmunication
path with the small total of transm ssion powers. The above nobile

conmmuni cati on steq&héconnun'gation pat h det ernij.ni ng nethgd% naﬁ b 25
confi gured sFthatlthnere FREFeSEL 1% PR al i Tt T AARTAFERET I|’1e§at hs
satisfying t requjred |line 51 quality, the co ni cati on path determ ning
neans (the %;ﬁ%ékﬁ%%t}%ngbﬁ?ﬁ gétépﬁlﬁQﬁf%ﬁﬂéggaﬁﬁeHWﬁ%%%Ya Pat®P with a
smal |l transm ssion power at the transmttin station, as a comuni cation
path. In théETHse RREREThBRert 3 SUPPFLEE (014 h2L YR afe l8¥ati B afdnt he
recei vi ng stationf.it is preferable to mnimze the transm ssion power at
the transm t2§ ngetsafi 6% vthi eArrShRImal NP oRpArdEadofl i ela bhotie or the
| i ke. 10 The above nobi] e comuni cation system (comrunication path
det eri ni ng Gt hBE) SRR DeleoRti gRPEETB6NEREt & hECEBRRESRCAC oPHEE h
determ ning
with a hop count smaller than the threshold.
The above mobile communication system
(communication path determining method) Tay be
configured so that, where there exist a plurality of
10 communication paths satisfying the reguired 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 forming
15 the communication path, as a communication path.
Decrease in the total of transmission powers can
suppress increase in interference noise due to relaying
of packet transmission at the relay station, and, where
there are a plurality of communication paths satisfying
20 the required line guality, 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 1line
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means (the conmuni cation path determ ning step) determ nes a conmunication
path out of comrunication 15 paths having a hop count between the -3 JyL 7006
transmtting station and the receiving station of not nore than a
predeterm ned threshold. Increase of the hop count can bring about a de-ay

at each relay station and it is preferable to 20 prelimnarily define a hop
count of an upper limt in determ ning a communi cation path. Wen a
predetermned delay tine is given as the required line quality, a hop count
permtted for clearing.the given delay tinme can.  be defined as a threshold.
The requirequ?L%t&ua%PFyC?%“ﬁﬂ%?ﬁ?% iEFFEd%ﬁf%£ﬁ%ﬂ%ﬁ%i%%a%SCéﬁﬁﬁnication
path wth a hop count snmaller é%gn the threshold. 52 - 3 Jul 2aa5 |n the
above nobil e® hF25EPBn P&t i S FREMARI E2BPon R HEIRT nf nPA§ et hod)

it is preferable to vary the comyuni cation speed by changi ng . a nodul ation
systemor a %b?%adinﬁmé}ﬁteﬁ?aﬁsWﬁﬁﬁéﬁPttP%ﬁe téﬁio%héccBFaPﬁ@lFBlPﬁe present
invention is a Eransnitting station applied to a nobile comunication system
and confi gur@etv°Rr afsnft CANPHEREE HLEa Feédei vi ng station through a

comupi cation path with an internmediary of at |east,  one relay station 10 or
through a conmuni ¢t i BRE p&BR WG BEWEht &F mdPRly S %fta tef ajes@%tion, the

transmtting station conprisin o , , ,
station and the receiving station, it is preferable to

minimize the transmission power at the transmitting

station which is normally comprised of a cell phone or

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

configured so that the communication path determining

means {(the communication path determining step)

determines a communication path out of communication

15 paths having a hop count between the transmitting

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

Increase of the hop count can bring about a delay

at each relay station and it 1is preferable to

20 preliminarily define a hop count c¢f an upper limit in

determining a communication path. When a predetermined

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

count permitted for clearing the given delay time can

be defined as a threshold. The required line quality

25 can be satisfied by determining a communication path

with a hop count smaller than the threshold.
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communi cation path determ ning neans for determning a conmmunication path
with a |argest conmunication speed or a conmunication path satisfyirfgjig 2006
required line 15 quality, based on interference |evels of respective signals
received at a relay station constituting a comunication 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 conmunication systemand, for transmtting a packet
fromthe transmtting station to a receiving station through a comunication
path with an intéfhedidiy ofPBRVY eadtorine r el BIBER FIRIOF t hF BEGHTa 25
communi cation path without an internediary of a rerag station, letting a
conmput er exeGHEH Lo catR ! 53 PRt CHER €1 Fi ni AG-8PEp- of HEterhfning a
comuni cation path with a | argest conmunicati on speed or a conmuni cation
pat h sati sf W5fg S Febfi FedVRFHe “GFal FAVI U e eHOBN SPREET U PRI EVEI s of
respective signals 5 received at a relay station constituting a
communi cat i én TRsth et ety T heMt PAnd nFPEFPAGLSPatYS¥Sahd  the recei vi ng
station and at the receiving station. For deternining a communication path by
mul tihop connect Font B BP18FhEFe HAF Whne@EEPSRINhel 0 16 e apEhF €2 F ng
station accqrdinqzlo the present invention determ nes the communication path
with the | argeSttimihi tat T onsBpebdngr SERE lO8mMARR ] oP pattrbile
communication system and configured to transmit a
packet to a receiving station through a communication
path with an intermediary of at least one relay station
10 or through a communication path without an intermediary
of a relay station, the transmitting station comprising
communication path determining means for determining a
communication path with a largest communication speed
or a communicaticon path satisfying a required 1line
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 1s a program applied to a
mobile communication system and, for transmitting a
packet from the transmitting station to a receiving
station through a communication path with an
intermediary of at least one relay station or through a

25 communication path without an intermediary of a relay

station, letting a computer execute a communication
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satisfying the predetermined Iine quality, based on the interference |levels
of the respective signals received 15 at the relay station formng ths 2008
communi cation path and at the receiving station, whereby it can achie UL

i npl ementati on of fast conmmunication. The transmtting station program
according to the present invention can substantialize the aforenentioned 20
transmtting station when executed by the conputer, and determ nes the
comuni cation path with the largest comrunication speed or the comunication
path satisfyi the requiired line quality, based or the interference |evels
of the respé%vﬁgedgﬁﬁﬁﬂﬁ§l§9 tﬁteESq?gl9?@&%%3Qﬂpqcﬁ%ﬁ?ﬂﬁ%*ﬁﬁ%%ﬁhﬂ%ication
path and at %ﬂgb receivingﬁatation, whereby it capn achieve 54 - 3 JUL 2006

i npl enent at iGHHbf Fadt cofmum T oh. Hove® t+ARs iSRSy sC&ti od may be
configured to conprise the comrunication path deternining neans, having
request sigﬁﬂmWWQﬂEﬁﬁ%?Wnaaﬁgaﬁé B1G ahsAPAURGa rdtuediasighal to
request co ni cati on .at a predeterm ned communi cati on speed;, and_request
response srgﬁﬁe ec®i vilhd 3G etV nPa reeRReE L+ E- pohk@ 2t Yna

contgi ning comuni cation _propriety information about propriety of
conng%icati&ﬁce%xﬁ randhitt&d i F5éShonse ebiPRe r &GSt g transmitted

by the request signal Iransnitting nmeans; and configured so that when that
it is inposﬁqﬂW¥Q%Fatlon path between the transmitting staticn and

the receiving station and at the receiving station.
For determining a communication path by multihop
connection or by single hop connection, the
10 transmitting station according to the present invention
determines the <communication path with the largest
communication speed or the communication path
satisfying the predetermined line guality, 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 achileve
implementation cf fast communication.
The transmitting station program according to the
present invention can substantialize the aforementioned
20 transmitting station when executed by the computer, and
determines the communication path with the largest
communication speed or the communication path
satisfying the reguired 1line quality, based on the
interference levels of the respective signals at the
25 relay station forming the communicaticon path and at the

receiving station, = whereby it can achieve
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performthe comruni cation at the predeterm ned comunication speed is
determ ned based on the 15 conmuni cation propriety information mclu%eﬂJ ﬂ
the request response signal received by the request response signal L 7006
receiving nmeans, the transmtting station transmts the request signal while
stepwi se decreasing the request comunication speed, before a 20

determ nation of being communicable is nmade and so that when it is
determned that it is possible to perform the comrunication at the

predeterning%pggg%% S%ydﬁ”%fs¥%§¥jEﬁmﬁhﬁ%$gfﬂ%£ting station starts the

conmuni cati on“w "R recerving station relay 25 station at the
communi cati on spe@ge %ﬁﬂgnggagg nnunlﬁ Q 55 - J%J %ﬁ%ﬁlTh above
transmtting station progran1nay %é con | Fed <o ?%%t Fhé tion path

det er mi ni ng,__step ri ses a_request nsmitting ste
transnittigﬁoa.$éa%ﬁg$ sﬁ§ﬁ3|098%P8&&§§ﬁ Ebnﬂﬁ%ﬁcag% %F%ggfn%pﬁ%%ﬁﬁiernlned
conmuni cat i gn_speed; and a request [ spo se sj recei ving ste

receiving a ?edﬁgst respo 5|5ﬁ§Pa ont Iﬁﬂ%gb i cal't8h>pr o Ciety

i nfor.mat i on_about rlet of co ni ca trans itted in ponse to the
Fequdst o GhaP TLEEaRGe | BRI EnE e qdeat® SFERAPEEr STCRTTITRG ePbp:  and

conf i gured so that, when Lhaf-LY | S AROoSLPL S, o ELE o e oy cation

response signal receiving means for receiving a reguest
response signal containing communication propriety
informaticn about propriety of communication,
10 transmitted in response to the request signal
transmitted by the reguest signal transmitting means;
and configured so that when that it 1s impossible to
perform the communicatiocn at the predetermined
communication speed 1s determined based on the
15 communication propriety information included 1in the
request response signal received by the reguest
response signal receiving means, the transmitting
station transmits the reguest signal while stepwise
decreasing the reguest communicaticn speed, before a
20 determination of being communicable is made and sco that
when it is determined that it is possible to perform
the communication at the predetermined communication
speed, the transmitting station starts the
communication with the receiving station or the relay
25 station at the communication speed determined as

communicable.
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comuni cation speed is determ ned based on the comrunication propriety
information included in the 15 request response signal received in th?JU 7005
request response signal receiving step, the request signal is transnit%eJ
whil e stepw se decreasing the request conmunication speed, before a

determ nation of being communicable is made and so that when it is
determned 20 that it is possible to performthe comunication at the

pr edet er mi ned conmuni cati on speed, the comunication is started with the
receiving station aor with the relrﬁzy . station at the conmuni cati on speed

det erni ned as conﬂﬁ%i AHE  FF AR He 1 anshati iy SERGGH aféer dPRg to the
present invention (or through execution of the 56 - 3 JUL 2006 transmtting
station progr %géﬁ%dréﬁheg@agiﬁﬁﬁ TTHASHT ERFRGmRsTd ; BRESFBHTERT si gnal
transmtting step) transnmts the request si%nal to request the

communi cati oWCER FREPFEFet e?m]??éﬁlec%nﬁﬁﬁé‘éti on" 3pEBYTE5IRAd %8 sfet er ni ned
whet her it is gossible to perform the comrunication at the predeterm ned
communi cat i onF A%PRed- 1 BEsEd GIHTHE" cOHPUAL cali G PITT | ePYTHAE 67 FaPRon

i ncl uged in the request response signal transmtted in response to the
request si grét . WA r?qer?éerrr@s%?‘i GPTEHE1E6 tdeer TRFRE i 0A™s & hAEIVESES
possible to performthe caomunication at the predeterm ned comruni cation

speed, the TomMRMTEatidRdls STGF1EH Gt SERE RFEatigy @ request

response signal containing communication propriety
information about propriety of communication,

_ transmitted in response to the request signal

10 transmitted in the request signal transmitting step;
and configured so that when that it is impossible to
perform the communication at the  predetermined
communication speed 1s determined based on the
communication propriety information included in the

15 request response signal received in the request
response signal receiving step, the request signal 1is
transmitted while stepwise decreasing the reqguest
communication speed, before a determination of being
communicable 1s made and so that when it is determined

20 fhat it is possible toc 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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speed; when it is inpossible to performthe conmunication at the
predet erm ned conmuni cation speed, 15 the request signal is transm tg@eg)whd e
stepwi se decreasing the request comunication speed, before a determ nation
of being communicable is nade. This enables the comunication at the maxi num
communi cation speed avail able for comunication between the 20 transmtting
station and the receiving station. The above transmtting station may be
configured to conprise the comrunication path determ ning nmeans: having
request signal transmitting neans for transmtting a request signal to
request commFfiSH O h agt%\tb?ﬁdetpélorﬂrﬁé‘ﬁ 'conhBiRi c&teiq&%%pee?f:ggpa%]d request
response signal receiving neans for receiving a reqyest 57 - 3 JUL 2006
response si gr&"SComtaitH nd<Smmuritst i é’r?%lr‘%%ri et3FN3 nf Frifat I HIHUt
propriety of communication, transmtted in response to the request signal
transmitted ¥R he TERFEUTSi G HSHSH T t i HPTeanstC 5 SN idif ed so
that when that it is Possible to performthe comrunication at the

predet er m NEPHHAFTICH | dh SpEed i HARE I FRICREEEA 16ATELRE SRH/RfUNI cati on
propriety information included in the request response signal received by
the request 3¢ ridspbhsecstGRarefed8RHSE nfansS PRESEBEGed HGHATLT s
transmtted while stepw se increasing the request, conmunication speed,
before a def<eni RSFY"Y lgﬁtﬁgpngat the predetermined communicaticn

speed, based on the communication propriety information
included in the request response signal transmitted in
response tq the request signal. When the result of the
10 determinationvis that it is possible to perform the
communication at the predetermined communication speed,
the communication 1is started at the communication
speed; when it is impossible to perform the
communication at the predetermined communication speed,
15 the request signal 1is transmitted while stepwise
decreasing the request communication speed, before a
detefmination of being communicable is made. This
enables the communication at the maximum communication
speed available for communication between the
20 transmitting station and the receiving station.

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

25 at a predetermined communication speed; and reguest

response signal receiving means for receiving & request
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uncommuni cabl e is made; and so that when it is determned that -j t is

i npossible to performthe 15 conmunication at the predeterm ned comuni cation
speed, the comunication is started -with the receiving station or-¥ifyh Xtie
relay station at a nmaxi mum conmuni cati on speed out of conmuni cation speeds
determ ned as communi cable. 20 The above transmitting station program may be
configured so that the communi cation path determning step conprises a
request signal transmtting step of transmtting a request signal to request
comuni cation at a predeterm ned conmuni cati on speed; and a request 25

response S gnaLoLece! ViNgLahen ShoLEERtULNG ALeRuest ) LoSPaNse Loga

containing co nicati on proprié i nFPormati on ‘on propri

conmuni cat i of ransmtted _i espaonse to the r est signal transmtted in
t he requestggféﬁﬁﬁ%t%énsmﬁ%% stéapr};SOpaIthde%%nfi g%rjed S5 PRAEWER t hat it
i s possible rform,the, 5 communi cation at the predeterm ned.co ni cation
speed is deﬁg?ﬁ’l&ﬁég%%gsedl%n t%eeSpc%Iﬁ’?r%ni c%a?i or%-'hperoprriegtufSti nf 8%%??&
i ncluded in %he rqu%g& nespopse si gnal receiye in the request response

oS e ra

si gnal recei viAg-St e requéstisitgnar tPE? S ItE | 8°608pwi se 10
increasing th 4 equest co nication s eegz efore. a .deternina?iog of being
unco ni cab‘?g IS r?h%]e?ura%ugg {;hﬁg Wi NAE défer bt n€d THAS t HPs
(inpossible to, pgrformihe copmunication at Lthe predetermaed, :o.q
communication speed 1is determined based on the
communication propriety information included in the
reguest response signal received by the request

10 response signal receiving means, the request signal 1is
transmitted while stepwise increasing the request
communication speed, before a determination of being
uncommunicable is made; and so that when it 1is
determined that it 1is impossible to perform the

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

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

25 response signal receiving step of receiving a reguest

response signal containing communication propriety

58



conmuni cat i

on speed, the comunication is started with 15 the receiv

i ng

station or with the relay station at a naxi mum conmuni cati on speed pgt gf
on speeds determ ned as communi cable. In the transmtting JURLBN

comruni cat i
according t
transmttin
request sig
predet erm n
t he comruni
based on th
request res
the result

comruni cat i
is transmt
be-lore a

determ nati

o the present invention (or through execution of the 20
g station program, the request signal transmtting neans
nal transmtting step) transmts the request signal at t
ed communication speed, and whether it is possible to p
ca%ion t. the redeterninediQS conmuni cati on peed&gg %%}
SRECAMGEmRrT o' oRTBPOPFTF&t Y Tof CLBAMMT2at PBn i-rérTded b
onse signal transmtted in_res onSf to the request sign
f 1P ®r nat Ton FFE e At §fgrp% p5§§int§’|“élttt§q%e??ortr}ﬁ
on at the predeternined,communi cati on speed, 5 --he reque
B8 RrTe SLEPTse  FHEPbaotHE tPECPoqUT G Ead ot
gﬁterni ation gf bei ng uncomuni cable is made; with a

26f HY uhCBimunt cablE, S ni ¢& i o?ingo’élf‘artt@(?

maxi m comuni cat.i on, 10 gpeed cut of conmmuni cation sggeds determn

co ni cabl
speed avai
recei vi ng

10

15

20

25

EOMRHNL CAEAB! &5 t ha® c BRI TEATI8YE bt C PRI haR F Afifh S&FFTh
able for co nication between the transnittin% st at.i on

dfat FBRSITENES sPESEE 1 88si bPE t GOBBHABIFASH Ofhe ProPTiety

informaticon included in the request response signal
received in the request response signal receiving step,
the request signal is transmitted while stepwise
increasing the request communication speed, before a
determination of being uncommunicable is made; and so
that when it is determined that it 1is impossible to
perform the communication at the predetermined
communication speed, the communication i1s started with
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 o©of the
transmitting station program), the request signal
transmitting means (the request signal transmitting
step) transmits the request signal at the predetermined
communication speed, and whether 1t 1s possible to
perform  the communication at the predetermined
communication speed is determined based on the

information on propriety of communication included in
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15 conmuni cation at the first communi cabl e communi cation speed, which can
decrease the period of tine before the establishment of connection.-Thg| 200
above transmtting station nay be configured to conprise the communication
path determ ning neans 20 having: request signal transmtting neans for
transmtting a request signal; request response signal receiving neans for
receiving a request response signal to the request signal transmtted by the
request signal transmtting neans; interstation comrunication speed 2

determ ni ng q$ans for determ ning an interstation_ comuni cati on speed

bet ween t he $ranstitt? g SCAOIGHT 60 t hEaR &RV PAg 2t S BIPTOT the rel ay
station as source of the request response sjignal, based on _an
interferencgjvéveFeaFeFﬁe réégﬂ@'ng staﬁbSﬁ ortgﬁe T%THy st &Fi ontR& a source
of the request response 5 signal, included in the request response signal;
communi cat i 6tF SPeUd et ¥ nili ngAeanst f oF RPEFAPARNG- 2 PESARGRI catt on speed
on a communi cati on, path fronltge transmtting station to the receiving
station, baSEFBH 1 IM e 5t AEF oRTEBRNEATCASEoIf SPeE Gt thi RREDY the 10
integitation comuni cati on speed determ ni ng neans and, _where the request
respohse si i SSBRBSEr arsrAtded 1frorhiHEReF 859 st #Eil6n, WRYDMed or
interstation conmmunication speed informati on between each gair of stations
constit uti ng ¥ EHAE catifonTpaFRSFr SIRTHE 42 F PRy %3 0nPEEOERe & ecei vi ng

station, in%Juded,in t he _ , , ,
etermination of being uncommunicable is made; with a

determination of being uncommunicable,” the

communication i1s started at a maximum communication

10 speed out of communication speeds determined as

communicable. This enables the communication at the

maximum communication speed available for communication

between the transmitting station and the receiving

station. It 1is also feasible to establish the

15 communication at the first communicable communication

speed, which can decrease the period of time before the
establishment of connection.

The above transmitting station may be configured

to comprise the communication path determining means

20 having: reguest signal transmitting means for

transmitting a request signal; request response signal

receiving means for receiving a request response signal

to the reguest signal transmitted by the reguest signal

transmitting means; interstation communication speed

25 determining means for determining an interstation

communication speed between the transmitting station
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request response signal; and conmuni cation path selecting nmeans for

sel ecting a comunication path on the basis of comunication speeds- ®ry 7006
respective comrunication paths determ ned by the communication 20 speed
determ ni ng neans. The above transmitting station programnmay be configured
so that the conmunication path determining step conprises a request signal
transmtting step of transmtting a request signal; a request response 25
signal receiving step of receiving a request response signal to the request
signal transmjted in the request 61 signal transn&tting step; an

i nter st ati o "Contrlifii R TON T RPpedd adetar nPhi g St BFEY detEriiThi A§ &h
interstation connunicathon speed between the transmitting station and the
recei vi.ng stAYTGT oPft hENPel ARt i FFSROHES SHHEE of PERESY effiest” r esponse
signal, based on an interference |evel at the receiving station or the
relay statidn & E5SBthTe 16V % he 3teqhdst F@%ﬁéﬁé@gsi@Eég}opnCQEdéH“?n t he
request response signal; a comunication speed determ ning step of

det er mi ni ng & +210 @gm%a@isonaspééﬁr‘éﬁ acEonrifi CER T oatdf U he
transmtting station to the receiving station, based on the interstation
conmithi cat i 6 Figded dBterhifed PR t &S i nfefsedti oncEERRSHI cATBR speed
determ ning step and, . where the request response signal is one transmtted
15 from t he SPEFAY 32t Bh, SRELD PaseETonirat 8esfat if6F ISSAHAMINdRT dh speed

i nformati on between each pair of , )
cemmunication 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 ffom the
15 relay station to the receiving staticn, included in the
request respense signal; and communicaticn path
selecting means for selecting a communication path on
the basis of communication speeds on respective
communication paths determined by the communication
20 speed determining means.

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

25 signal receiving step of receiving a regquest response

signal to the regquest signal transmitted in the reguest
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stations constituting a comunication path fromthe

receiving station, included in the request response signal; and a

comuni cation oath 2C selecting step of selecting a conmmunication pé
basi s of conmmunicati on speeds on respective

relay station to the

13 I"rjuénmqﬁhe

comuni cati on paths determ ned

in the conunication speed determning step. In the transmtting station
according to the 25 present invention !or through execution of the
transmtting station program, the interstation 62 3 Jul 2006 comuni cation

speed determn nin

step) det erit 93Tt hE2NFREer 48t SHRPE oINS Dif sheedt BT MR eR2 Ehan

transmtting station and the receivin

g heans the interstation comunication speed comuni cating

station or the 5 relay station as a

source of tTREFRqHESEIIESIGIeSt R gRal , CPEREHLBANENET ntREFEFBAEECT Vel
included in the request ngﬁgonse signal transmtted fromthe receiving

station or FHEWWR}EHELPRL |

SFhE SRSt tHEspohdBSIS{tGAAY r 8E’F¥PRg means

(the request response signal 10 receiving step) receives the interstation
comuni cat i O $pEedr$rEOY MBEI Gt bR Phe FHt et oftebiAlniaGat fon  speed
bet ween each pair of stations constituting the comunication path between

t he

transmtting 15 station to determ ne the total comunication speed
the transmitispiererson baet helr eddisvi ggceiving station or the

10

15

20

25

relay station as a source of the request response
signal, included 1in the request response siénal; a
communication speed determining step of determining a
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 1s one transmitted
from the relay station, also based on interstation
communication speed information between each pair of
stations constituting a communication path from the
relay station to the receiving station, included in the
request response signal; and a communication path
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
present invention (or through execution of the

transmitting station program), the interstation

62
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station on the basis of the interstation communication speed between each
pair of stations constituting the communication path between the JUL 1006
transmtting station and 20 the receiving station and to determ ne tﬁ%
comuni cation path with the | argest communi cation speed or the comunication
path satisfying the required line quality on the basis of the comunication
speed. The above transmtting station may be configured 25 to conprise the
comuni cation path determ ning nmeans having: request signal transmtting
means for 63 - 3 JUL 2006 transnittin%,a,request si gnal ;, request response
signal  recéiViTHG TeANCR of PFEELFFIRG &nﬂ@au@se@wses%d}%el%%ﬁatat%%nt he
request signal transmitted by the request signal transmtting neans;

communi cat | GIPEPERF det ¥ nTRERG 5 AL Fritfet 8ERPAI F W KCHHAMI B2A%i on speed
fromthe transmtting station to the receiving station, based on

i nter st ati ot "CHRAMCERT on STERHIN AR bEARL | onSDREAeen PeBERSPai r BRSstati ons
constituting a conmunjcation path fromthe transmtting station to the
recei vi ng stadoitpinhicEiaéd o aHe FBRueRCHiskigrhsetatgnal a%ecerved by t he
request response signal receiving neans; and conmuni cation path sel ecting
neans’ for sélSd@Y ng @ d@fufiscati o6OBAER oRft heNdastesdwESEonfFP @2t on speeds
on respective communi cati on paths determned by the 15 communication speed

det er m ni ng AL, Wasebove Ehandmtetirgeacsat il Pr dgraidmy be the

reqgquest response signal transmitted from the receiving

station or the relay station. The request response

signal receiving means (the reguest response signal

10 receiving step) receives the interstation communication

speed information about the interstation communication

speed between each pair of stations constituting the

communication path between the transmitting station and

the receiving station. .- This permits the transmitting

15 station to determine the total communication speed

between the transmitting station and the receiving

station on the basis of the interstation communication

speed between each pair of stations constituting the

communication path between the transmitting station and

20 the recelving station and to determine the

communication path with the largest communication speed

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

The above transmitting station may be configured

25 to comprise the communicatiqn path determining means

having: request signal transmitting means for
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configured so that the conmunication path determning step conprises a
request signal transmitting step of transmitting a request signal; -ajridgqudélft
response 20 signal receiving step of receiving a request response signal to
the request signal transmtted in the request signal transmtting step; a
comuni cation speed determ ning step of determ ning a comunication speed
fromthe transmtting station to the receiving station, 25 based on
interstaticn comuni cation speed information between each pair of stations
constituting a 64 - 3 JUL 2006 communj catjon path fromthe transmtting
station to tHENFESGVihg2stadGT T ihcdifted FRIVAE DT SRARANTosPoidl signal
received in the request respgonse signal receiving step; and a communi cation
path sel ect i5fFS&ten'd BRI £eFi AFCELVoRAUR CRIUGT HaiFeRAT T heS bARFE of
comuni cati on speeds or. respective conmuyni cation paths determned in the
communi cat i &P sSpsed HBL®T ni Ai BO2 &t EPRNFRLERES Pahdia tis et at B atcor di ng
to the present invention (or through execution of the 10 transmtting
station progrf@)ShiHe ¥equBlRNF espBRAEBUREESINHORY AR (1Rt /RSt Ir esponse
signal receiving step) receives the request response signal containing the
i nt erst at i ofMEEGPUAPEatd e Sheddd nfor BAPTBRALEBELEN tHReeht Xefation
comuni cati on speed between each pair 15 of stations constituh%gg t he

[

comuni cat i &F 3R etk eht 2E ket Fanshft ERRG L9tag &f s e 4 ng

station.
interstation communication speed information between

each pair of stations constituting a communication péth

from the transmitting station to the receiving station,
10 included in the request response signal received by the

request fesponse 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 signal; a regquest response

20 signal receiving step of receiving a request response
signal to the request signal transmitted in the regquest
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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This permts the transmtting station to determne the total conmunication
speed between the transmitting station and the receiving station on- 3hg| 2008
basis of the 20 interstation conmuni cati on speed between each pair of
stations constituting the comruni cati on path between the transmtting
station and the receiving station and to determ ne the communication path
with the | argest comunication speed or the comuni cation path 25 satisfying
the required line quality on the basis of the comunication speed. 65 - 3
JUL 1006 The above transmtting statigp may be configured to conprise the
communi cat i oRCPRYAIAREEPHI REAG redis “Rhavi S Fehueds SFghaPnt FANATL LI ng
nmeans for transmitting a request, signal; request response signal receiving
nmeans for ret®FFiHgNE retiestre wdgdgnkt 6 t KEWEGFest SSPEREF
transmtted by the recuest signal transmtting neans; interstation

communi cat i oR*8pdéd dREENIH ng teansfor WRACFHT ni AF HPTSR er SEEPRN

communi cation speed between each pair of stations 10 constituting a

comuni cat i oRepaLAINBasE8PoN 28R EntCerFBIeHee-1@veP2hl 88LACELATI 6RASPncl uded
in the request response signal; connunication speed determ ning neans for
det er #i ni ng &% coTRARFERIY orF s FEBENUTHH 3 WECR orRAIHE c &t ot iFat RAFA6m Phe
transmtting station 15 to the receiving station on the basis of the

i nt er st ati onCeBRADATERLPBN SHFESE et eF REREFRY &t Hepmmunication paths

determined in the communication speed determining step.

In the transmitting station according “to the

present invention (or through execution of the

10 transmitting station program), the regquest response
receiving means (the reguest response signal receiving

step) receives the request response signal containing

the interstation communication speed information about

the interstation communication speed between each pair

15 of stations constituting the communication path between
the transmitting station and the receiving station.

This permits the transmitting station to determine the

total 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 reguired line gquality on the basis of

the communication speed.
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interstation comuni cati on speed determ ning neans; and communication path
sel ecting nmeans for selecting a communication path on the basis of -3 jy 2008
comuni cati on speeds 20 on respective comuni cation paths determ ned by the
conmmruni cation speed determ ning neans. The above transmitting station program
may be configured so that the conmunication path determning step conprises
a request signal transmtting step of 25 transmtting a request signal; a
request response signal receiving step of receiving a request response 66 -
3 JUL 2006 signal to the request signal transmtted in the request signal
transmtting step; The iamasistafdbPncohdlai 64iténn Speedoderendiglsgdst ep of
determ ning an interstation comrunication speed between each pair of
stations 5 cérstdanpihge atbemamiroml ot pan hpabhsetetrrminingt sekesence | evel
included in the request response signal; a conmunication speed determ ning
step of det BeNilnigng aopmmimi casignaspeed ramsiig t¢ormuni sagnon pParh from
the transmtting station to the receiving '.0 station on the basis of the
i nterstationtcemsmiitcdmicors speedstetegnined negudss i ieershati eagnal
communi cati on speed determning step; and a conmunication path selecting
step 6f sel ecticrgvangomeamisc dtdromr quaiy iony theredpasss pésponmanstghedn speeds
on respective 15 comuni cati on paths determ ned in the comrunication speed
det erm ni ng §pephe regquest signal transmitted by the reguest signal
transmitting means; interstation communication speed
determining means for determining an interstation
communication speed Dbetween each pair of stations
10 constituting a communication path, based on an
interference level at each station included in the
request | response signal; communication speed
determining means for determining a communication speed
on the communication path from the transmitting station
15 to the receiving station on the basis of the
interstation communication speed determined by the
interstation communication speed determining means; and
communication path selecting means for selecting a
communication path on the basis of communication speeds
20 on respective communication paths determined by the
communication speed determining means.
The above transmitting station program may be
configured so that the communication path determining
step comprises a reguest signal transmitting step of

25 transmitting a regquest signal; a request response

signal receiving step of receiving a request response
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In the transmtting station according to the present invention (or through
execution of the transmtting station program, the interstation 20

comuni cati on speed determ ning neans (the interstation conmmuni cati~gnj§pted
determning step) is able to determne the interstation comruni cation speed
between each pair of stations constituting the communication path, based on
the interference | evel at each station 25 included in the request response
signal, and the comrunication speed determ ning neans (the 67 - 3 JUL 2006
comuni cation speed determning step) is able to determ ne the comunication
speed between the transmtting station and the receiving sta-ion, based on
t he |nterstaﬁu@madoﬂwumhﬁnniﬁn%®©e@l®@@he@naeamhtsegann shestagiuens t hus
determ ned. The transmtting station is able to determ ne the conmmunication
path, based sdgniele toamamittations speedsnohnt aestespect icvarcomneaniicat i on
paths determned in this way. The above transmtting station (transmtting

10 station pspgeandemyrhencoaf isgerede Sodeliatrmintiege 4herateesitst ianpl ural ity
of conmmuni cation paths satisfying the recuired line quality, the

comuni cat i ocopatin 1 cddtiemni rdpapdreanst eemmuaachat | paipat hfdesérmiioinsg step)
determnes a path with a small est hop count between the 15 transmtting
stati én and thesteéceitiingy saat icommasi @t tommumiatat,i onkpagd. on  an

interference level included in the request response
signal; a communication speed determining step of
determining a communication speed on the commdhication
path from the transmitting station to the receiving

10 station on the basis of the interstation communication
speed determined in the interstation communication
speed determining step; and a communication path
selecting step of selecting a communicaticn path on the
basis of communication . speeds on respective

15 communication paths determined in the communicatibn
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 paif of stations constituting the communication
path, based on the interference level at each station
25 included in the request response signal, and the

communication speed determining means (the
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I ncrease of the hop count can bring about a delay at each relay station and,
where there are a plurality of comrunication paths satisfying the r_ep#wr?[ﬂ%

line 20 quality, it is preferable to select the communication path w
smal | est hop count. When a predetermned delay tine is given as the required
line quality, a hop count permtted for clearing the given delay tine can
be defined as a threshold. The recuired line quality 25 can be satisfied by
determ ning a conmuni cation path wth a hop count smaller than the
threshold. 68 - 3 JUL 2006 The agove gcransrri,tti ng station (trgTsrritti ng
station prograff*ifey e Tonf FYAFEd S5 CRAL Wer S tFRr e 18xi P15 plfrality of
communi cati on, pat hs sati sf]{i ng the required line gual ity, the conmuni cation
path 5 det er MiHG-Eans the cConPinttatFontpat APEECer nPRItHG S st e e
determnes a path with a snal| . total of transm ssion powers at the
transmtting SERSGT i@ aftathelr Ay Ehat TErorimchgs ERRI@BmMMERISESt i on
path, as a comunj catjion path. 10 Decrease in the total of transm ssion
povers can Sfpphegs IMiG e 19| FOBFTEEETde Fbi S8S8de TD-FEAYFARGN of
packet_ transm ssion _at the relay station, and, where there are a plurality
of comuni cafei pathsSlsat ity gt héet&dmimed | i ndfualtirppsmittigs
preferable to select 15 the comunjcation path with the small total of
transnissionsﬁéﬁéF§¥ is able to determine the communication path,
based on the communication speeds on the respective
communication paths determined in this way. N
The above transmitting station (transmitting
10 station program) may be configured so that, where there
exist a plurality of communication paths satisfying the
required line quality, the communication path
determining means (communicaticn path determining step)
determines a path with a smallest hop count between the
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 reguired line
20 guality, it 1is preferable to select the communication
path with the smallest hop count. When a predetermined
delay time is given as the reguired line quality, a hop
count permitted for clearing the given delay time can
be defined as a threshold. The required line guality
25 can be satisfied by determining a communication path

with a hop count smaller than the threshold.
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The above transmtting station (transmtting station program nay be
configured so that, where there exist a plurality of connunication_gp%]sm%
satisfying the 20 required line quality, the conmunication path deter I'ng
means (the conmuni cation path determ-ning step) determnes a path with a
smal|l transm ssion power at the transmtting station, as a conmuni cation
path. In the case where power is supplied to the relay 25 station and to the
receiving station, it is preferable to mnimze the transm ssion power at
the transmtting 69 - 3 JUL 2006 station which is normally conprised of a
cell phone or theThieke.aldtree abdvensmansming i ngtstavhon {(trearssmitttiirmg

station progran) may be configured so that the 5 comunication path

det er mi ni ng rEaAtS ot e cpmnunicay | on pat bi derednioi n@ast, ephedet ermmes a
comuni cation path out of conmmuni cation paths having a hop count between the
transm ttingestiasti @n Endca hiet ¥y eci vomgustatt bonopathet semie fitiay ahe
predeterm ned threshold. 10 Increase of the hop count can bring about a del ay
at each rel ayestudtriean andind | sqtdlstpyef ethabl e tommpnélczriinar i | padef i ne a
hop count of an upper limt in determning a conmunication path. \Wen a

pr edetler m nedietéetdy itngremeésngi viesheaascbhruneéqguicied | paeh qdaltietyindop 15
count permtted for clearing the given delay tine can be defined as a

t hreshol d. Tiseepequidedetmiveeguaki t ypath with a small total of

transmission powers at the transmitting station and at
the relay station forming the communication péEh, as a
communication path.

10 Decrease in the total of transmission powers can
suppress increase in interference nolise due to relaying
of packet transmission at the relay staticn, and, where
there are a plurality of communication paths satisfying
the required line quality, it is preferable to select

15 the communication path with the small. total of
transmission powers.

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

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

In the case where power is supplied to the relay

25 station and to the receiving station, it 1is preferable

to minimize the transmission power at the transmitting
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can be satisfied by determ ning a communi cation path wth a hop count
smal l er than the threshold. In the above transmtting station (transmtting
20 station program, it is preferable to vary the comunication speef,;bygs
changi ng a nodul ati on systemor a spreading system A receiving station
according to the present invention is a receiving station applied to a
nobil e 25 comruni cation system and configured 7c receive a packet froma
transm tting station through a comunication 70 - 3 JUL 2006 path with an
internediary of at |east one relay station or through a comunication path
w thout an internediary of a relay_station, the receiving station conprising
comuni cat i ofi tp&tRrdetier R ni figRABEAS LV ocog@rdmfiching & Gegénﬁbﬁnéapﬁon pat h
with a [ argest conmunication speed or a communi cation path satisfying a '
required |in&hgqualiiey, based on interference | evels of respective signals
received at a relay station constituting a conmunication path between the
transmtting stati &heanBd@ve hetréaemitignst atstorziemd dtrehemigseingi ng
station. A programfor the receiving station according to the present

i nvention isS&apiogr arpappterel t 82y nold | ecopbhpunidat ison sysaem ahe, for
receiving a packet froma transmtting station through a comrunication path
with B5 an i seemmedicaty cof rath edsteomening agesnat i bheocommhndgghian

comuni cation path without an internediary of

path determining step) determines a communication path
out of communication paths having a hop count between
the transmitting station and the receiving st;tion of
not more than a predetermined threshold.

10 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 guality, a hop

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

In the above transmitting station (transmitting

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

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

70




a relay station, letting a conmputer execute a conmmunication path determ ning
step of determning a comunication path with a |argest comuni cati-of jgpeged
20 or a communication path satisfying a required line quality, based on
interference |l evels of respective signals received at a relay station
constituting a comunication path between the transmtting station and the
receiving station, and at the receiving station. 25 For determning a
comuni cation path by multi hop connection or by single hop connection, the
receiving 71 - 3 JUL 2006 station according to the present invention
det er mi nes t lpeConmtii cat | omt patddineth theakalgest oommeileat isaratispeed or
the communi cation path satisfying the required line quality, based on the
i nterference dev#rowsh thecdnmespeetive saghalitheaei wed iaft drivediedmy station
form ng the communi cation path and at the receiving station, whereby it can
achi eve i npl erfend atriedra yof stast ongomhmi eatedringhest#cedni nepngtrdlsiiony progr am
according to the 10 present invention can substantialize the aforenentioned
transm tti ng cstraturdre athiem epectht €dtbymtihe ngondres , fanddedetesinings & he
comuni cation path with the largest comrunication speed or the comunication
path Sati sf yionghurtieatdqin redthi ne tuad i Ly rgeasedcombhecd 5iont erfeaydence
| evel s of the respective signals received at the relay station formng the
conmmuni cat i oprpath avmmunication path satisfying a reguired line
guality, based on interference levels of respective
signals received at a relay station constituting a
communication path between the transmitting station and
10 the receiving station, and at the receiving 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
transmitting station through a communication path with
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 & communication path satisfying a required line
gquality, based on interference levels of respective
signals received at a relay station constituting a
communication path between the transmitting station and
the receiving station, and at the receiving station.

25 For determining a communication path by multihop

connection or by single hop connection, the receiving
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at the receiving station, whereby it can achieve inplenentation of fast
communi cati on. The above receiving station may be configured to 20-dajtriisse
t he conmuni cation path determ ni'ng means having: request signal receiving
means for receiving a request signal transmitted fromthe transmtting
station or the relay station; interference |evel neasuring neans for
nmeasuring an interference level at 25 the receiving station when the request
signal receiving neans receives a request signal; interstation 72 - 3 JUL
2006 conmuni cati on speed determ ning neans for determning an interstation
comuni cat i oatspeed betawsiindietor eéded vpngsshat ilonvend dihedetansmhesi ng
station or the relay station as a source of the request signal, based 5 on
t he interferthee deewmininedsivredrbyht hel imt ehéerlenee: st exwelmorasating neans
comuni cation speed determning mneans for determ ning a comuni cati on speed
bet ween t he speadsnit theg cstatuindrcaznicht hes tleced vl eif)y Shat the, rbasédedon the
interstation comuni cati on speed determ ned by 10 the interstation
conmuni cat i obispeeghadettsr,m bd s neanT hantht shéeechbe requdst sf goak is one
received fromthe relay station, also based on interstation comunication
speedS5i nf or naé spacbetecernieaal paireodistéati s wt@Nstiéldy ngs8atOBAUNI cati on
path fromthe transmtting 15 station to the relay station, included in the
request sigfiatniagd Wommenincatn iare tpairh peltéct ang means Heor receiving
station, whereby i1t can achieve implementation of fast
communication.
The receiving station program according to the
10 present invention can substantialize the aforementioned
transmitting station when executed by the computer, and
determines the communication path with the largest
communication speed or the communication path
satisfying the required 1line gquality, based on the
15 interference levels of the respective signals received
at the relay 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 reguest signal; interstation
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sel ecting a conmuni cati on path, based on conmunicati on speeds on respective
comuni cation paths determ ned by the communication speed determ niiigj|remniss-
20 The above receiving station program may be configured so that the

comuni cation path determning step conprises a request signal receiving
step of receiving a request signal transmtted fromthe transmtting
station or the relay station; an 25 interference | evel neasuring step of
nmeasuring an interference level at the receiving station when a 73 - 3 JUL
2006 request signal is received in the request signal receiving step; an

i nt er st at i oncoomiicedtiioon speed dddteermiimimy sSeepsoffaet dememivigiay
interstation communi cati on speed between the receiving station and 5 the
transnittingast atinhepstahéonel ayomtianioat asna smeed ofodtheegrequédte si gnal ,
based on the interference |evel measured in the interference | evel nmeasuring
step; a commueiceadtiioy spesdi et endi ritrg stapsoittdéhgr mudmigera comulugi cat i on
speed between the 10 transmitting station and the receiving station, based
on the i ntersedtiyorstadimmixat & onospeedodettéramirmgue st theneht ebatsati on
comuni cati on speed determining step and, where the request signal is one
recei ved froommt e risleyrStednon, lalsd hasedred it etis¢ athoaréemauniecati on 15
speed i nformati on between each pair of stations constituting a conmunication
path from t héevednsmdsumiqig means; communication speed determining

means for determining a communication speed between the
transmitting station and the receiving stati&%, based
on the interstation communication speed determined by

10 the interstation communication speed determining means
and, where the request signal is one received from the
relay station, also based on interstation .communication
speed information Dbetween each pair of stations
constituting a communication path from the transmitting

15 station to the relay station, included in the reguest
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 reguest signal «receiving step of
receiving a reguest 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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station to the relay station, included in the request signal; and a

comuni cation path selecting step of selecting a conmunication path,3 pasH
on conmuni cation 20 speeds on respective conmunication paths determ ned in

t he conmuni cati on speed determ ning step. In the case of the receiving
station according to the present invention (or through execution of the
recei ving station progran), the receiving station 25 neasures the
interference level at the receiving station itself when receiving a request
signal having 74 - 3 JUL 2006 been transmtted fromthe transmtting station
or the rel ayrsgaeisén, sduhadet erdni nescateced nt enst Ahkonregoantini sagined speed
between the receiving station and the transmtting station or the relay
station as arBcséurog oftepe requesttsikghakion t kembasiisadfionhe spredsur ed
interference level. In the receiving station, the request signal receiving
means (the régtestmisiigwal setepi viol stdEpemegeivgs tdre regoesttaigoal
containing the interstati on comunication speed i nformation about 10 the

i nt er st ati onconmuuniceatioon speed between edvd paiceiofingt attansod orndng t he
comuni cation path between the transmitting station and the receiving

stati &n. Thi shepermtsmiheinecesvamiprst atd onhieo defeym seathent sl a

communi cati on speed between the transmtting station 15 and the receiving
station source of the request signal, based on the interference

level measured 1n the interference level measuring

-

step; a communication speed determining step of
determining a communication speed between the
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 & communication path selecting step of
selecting a communication path, based on communication

20 speeds on respective communication paths determined in
the communication speed detérmining step.

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

25 measures the interference 1level at the receiving

station itself when receiving a reguest signal having
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on the basis of the interstation comunication speed between each pair of
stations constituting the communi cation path between the transm ttdggyl 2008
station and the receiving station and to determ ne the conmunication path
with the largest 20 comuni cati on speed or the conmunication path satisfying
the required line quality on the basis of the comunication speed. The
receiving station then transmts the information about the determ ned
comuni cation path to the transmtting station, whereby 25 the transmtting
station can transmt aﬂpackﬁé %o the receiving station in accordance with
the det er mi nB8EHY5 “FABSPYFYEDopERommini C2AT YR pat S Phé Ty ¥ eéBfvi ng
station may be_ configured to conprise the ¢omrunication_path determ ning
means havi nBel#Bquest3sighRal raRei vi AgtAERAESFor FBEei viRGeASEAFAGest
signal transmtted fromthe transmtting station or the relay station;

i nterf er ence“PBYVRPLABAAR MPIRANSSFBRReddtf | RECEAVILACerT eteite RBUel at

t he receiving station when the request signal receiving nmeans receives a
request signgle itHErEFBEIORT W ni%¢at £88 spebdydetedhi ¢ ndSredns for
determ ning an interstation comunicati on speed between each pair _of
statiens cons®P¥eei nf a EoRMUIRERSon PRl baded toe  ©RE lisnt 8Ef eEBRce | evel

nmeasured by the interference |evel neasuring nmeans and, where the request
signal is ~measured interference level. In the receiving station,

the request signal receiving means (the reguest signal
receiving step) receives the request signal cdﬂtaining

the interstation communication speed information about

10 the interstation communication speed between each pair
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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15 one transmtted fromthe relay station, also based on an interference

| evel included in the request signal; comunication speed deterninL%qHﬁggﬁs
for determning a conmunication speed between the transmtting statio d
the receiving station on the basis of the 20 interstation communication speed
determ ned by the interstation conmunication speed determ ning neans; and
communi cation path selecting neans for selecting a comrunication path, based
on conmuni cati on speeds on respective comruni cation paths determ ned by the
25 communi cation speed detern ning neans. The above receiving station program
may be 76 - RTFULN208B1eBnPREHred so that the communication path deternining
step conprises a request signal receiving step of receiving a request signal
transnitted from thee ePaH§nireCiedy idtdats ont bent BaYr deycthigored afcs
interference | evel neasuring step of neasuring an interference level at the
recei vi ng st@@TRRLlaRentde r SIEHIN 5G3NdN | sPAEBei ART §IMITHENT eqi@snSsi gnal
receiving step; an interstation communication speed determ ning step of

det er mi ni ng RAVinger sEAUESH SIOrEdmMifFebTiol Bpaasd Hamwerscebicinpadr of
stations constituting a comruni cati on path, based on the interference |evel
measubed in T$Eu¢nter Sdodide | eyvensmibasdri ngretep thsd basedsoht hhng

interference level included in the request signal; a comrunication speed
station or the relay station; interference level

measuring means for measuring an interference level at
the receiving station when the request signal féceiving
means recelves a request signal; interstation
10 communication speed determining means for determining
-an interstation communicaticn speed between each pailr
of stations constituting a communication path, based on
the interference level measured by the interference
level measuring means and, where the request signal 1is
15 one transmitted from the relay station, also based on
an interference level included in the reguest signal;
communication speed determining means for determining a
communicétion speed between the transmitting station
and the receiving station on the basis of the
20 interstation communication speed determined by the
interstation communication speed determining means; and
communication path selecting means for selecting a
communication path, based on communication speeds on
respective communicatiocn paths determined by the

25 communication speed determining means.

The above receiving station program may be
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15 determ ning step of determ ning a comuni cation speed between the
transmtting station and the receiving station on the basis of the-3JUL2%B
interstation communication speed determned in the interstation
comuni cation speed determ ning step; and a conmuni cation path 20 sel ecting
step of selecting a communi cation path, based on comrunication speeds on
respective conmuni cation paths determned in the comuni cation speed
determining step. In the receiving station according to the present 25
invention (or through execution of the receiving station programnm, the
i Nt erstati onCRBARURFEEAL iS6n Shekd tre -cauLlcabEcdetrathi nfA§SABARSNPL he
interstation conmunication speed determning step) is able to determ ne the
i nterstationStepmeeiehi $9h speebe@ee@benseaehlparecelvéingti 86> cOAstituting
a communi cation path, based on the 5 interference |evel at each station
i ncluded in Tdeclventestd siypaneshand stigmadominasanishespeett @et ek heni ng
means (the communication speed deternmning step) is able to determ ne the
conmuni cat i orraperdtbetgeens tdelionr ansmi t thihey stratliaon asdathenreceiui ng
station, based 10 on the interstation comunication speed between each pair
of stations ihusrferennenedevihe meesinziimg sttatd oref s mbégutrondet ennine the
communi cation path, based on the comunication speeds on the respective
comuni cat i opathsreecer nieredli rett hithenayeceiving station when a
request signal 1is received 1in the request signal
receiving step; an 1interstation communication speed
determining step of determining an interstation
10 communication speed between each pair of stations
constituting & 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; & 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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15 The above receiving station (receiving station progran) may be configured
so that, where there exist a plurality of conmunication paths satisfyUngm@e
required line quality, the comrunication path determ ning neans (the
communi cati on path determ ning 20 step) determnes a path with a smallest hop
count between the transmtting station and the receiving station, as a
communi cation path. Increase of the hop count can bring about a delay at
each relay station and, where there are a plurality 25 of comunication
paths satisfying the required line quality, it is preferable to select the
comuni cat i ofAS¥8rIN1313gLM2G06 o4t wittriHeahel | esTmubpcasinn. spked a
predetermned delay tinme is given as the required line quality, a hop count
perm tted fofcEREALNAGTIt BESH vErF ddt sy &9 e tarinbee dehenédatassiathoashol d.
The required line quality 5 can be satisfied by determ ning a communication
path with achopussgatiomal Is@eachabatiwearhr et d.pThe abbvesiteatéionisng
station (receiving station progranm) may be configured so that, where there
exi st a plurappsylotteommurd cacponuparhsicat i $3thg t besef0 rerui tdé |ine
quality, the conmunication path determ ning neans (the communication path
det er i ni ng istepfedenceni hesea path sich atorteldn t dirall wied t dansivhssi on
powers at the transmitting station and at the relay station constituting the
communi cat i onegaeht signal, and the communication speed determining
means (the communication speed determining step) is
able to determine the communication speed bet;een the
transmitting station and the receiving station, based
10 on the interstation communication speed between each
pair of stations thus determined. The receiving
station 1s &ble to determine the communication path,
based on the communication speeds on the respective
communication paths determined in this way.
13 The above receiving station (receiving station
program) may be configured so that, where there exist a
plurality of communication paths satisfying the
reguired 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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15 as a conmmuni cation path. Decrease in the total of transm ssion powers can
suppress increase in interference noise due to relaying of packet '3gULZ%5
transm ssion at the relay station, and, where there are a plurality o
comuni cation paths satisfying 20 the required line quality, it is preferable
to select the conmmunication path with the small total of transm ssion
powers. The above receiving station (receiving station program my be
configured so that, where there exist a 25 plurality of comrunication paths
satisfying the re&uired line quality, the communication path 79 - 3 JUL 200E
det er mi ni ng Pebhs" tRetBEMTIR daS oM PattP gt er ithg? BEePFtaERERATNes a
path with a snall transm ssion power at the transmtting station, as a
communi cat i of¢ ht1PR LReJdd88 WierdHARFLI LS ubPrt edueblthe Rel@) 5
station and to the receiving station, it is preferable to mnimze the
transm ssi orFPoer PEETERE S aehi FLRAGLNGt dtliond WHEBh ded aYortidle yC@Bnpri sed
of a cell phone or the |Iike. The above receiving station (receiving station
10 program PRydBéLlB8Af idfuradteG ekl d-he BodmuRRgaTES 1iNR hTdet &EHi ni ng
means_(the conmmuni cation path determ ning step) determ nes a communication
pat h ®ut of%%nﬁﬁnifc%m%gl@ét kY hd¢tREMANRSE cHURCTEMGE tiore PaRAN a

predet er mi ned t hreshol d.
with a hep count smaller than the threshoeld.

The above receiving station (receiving staticn
pregram) may be cenfigured so that, where there exist a
plurality of communication paths satisfying the

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

15 as a ccmmunication path.

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

20 the required line guality, it is preferable tc select
the communicaticn path with the small total of
transmission powers.

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

25 plurality of communication paths satisfying the

reguired line quality, the communicaticn path
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15 I ncrease of the hop count can bring about a delay at each relay station
and it is thus preferable to prelimmnarily define a hop count of an‘FHBF?WB
limt in determning a conmuni cation path. Wen a predeterm ned dela

is given as the required line quality, a hop 20 count permtted for clearlng‘
the given delay time can be defined as a threshold. The required |ine
quality can be satisfied by determning a comuni cation path wth a hop
count snaller than the threshold. In the above receiving station (receiving
station ram, IS refergble to vary the communi cation, speed, by
changi ng a ETFBhngyét or (& §pﬁ§§ﬂ?ﬁbﬁ%® 108 RI-20B6CEYELEATI A
receiving statlon according to the present |nvent|on is a receiving station
conpri si ng: ?Eﬁﬂésget§F§ﬁ&FSr§c§a¢ﬁn§1ﬁ€hﬁ%'?%ﬁ } e3P RYS a1 PRHBYEsignal 5
transmtted froma transm.tting station through a conmuni cation path with an
i nt er nedi ar y2bf ¢ Féa§§méﬁ§ln9eﬁéﬁt§9§v|@ﬁ FEFGLRC A EOmmERE B at i on pat h
W t hout an |nterned|arg of a relay station; interference |evel neasuring
neans for measuri ng"ah FnFeﬁﬁeﬂ@ﬁé@IRﬁﬂﬁratsléupﬁélﬁébéﬁwlh@esFéﬂPEn when

t he request signal receiving_ neans receives a request signal; conmunication
proprPety def&ftiPnnglhRedss Tt %@ﬁ%ﬁh@h@nﬁtﬁﬁépﬁerlLtlS|Er95§§ﬁBﬂé to

perform communi cation at a communi cation speed included in -.he request
si gnal, basebCofiphBize the transmission power at the transmitting

station which is normally comprised of a cell phone or
the like. N
The above receilving staticn (receiving staticn

10 prcgram} may be configured so that the communication
path determining means (the communication path
determining step) determines a communication path out
cf communication paths having a hop count c¢f nct more
than a predetermined threshold.

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

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 & hop count smaller than the threshcld.

In the above receiving station (receiving station

25 program, it 1s preferable to vary the communication

speed, by changing a modulation system or a spreading
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15 interference | evel neasured by the | evel neasuring neans; and request
response signal transmtting means for transmtting a request respargsey 2005
signal containing information on propriety of conmunication determ ned %y
-.he comuni cation propriety 20 determ ning nmeans, through the conmmunication
path to .he transmtting station. A programfor the receiving station
according to the present invention is a programapplied to a nobile
comuni cation system and, for receiving a packet froma 25 transmtting
station through a communi cation path with an internediary of at |east one
relay statiosystedl - 3 JUL 2006 through a comrunication path w thout an
internmediary of a relay station, letting a conputer execute: a reguest
si gnal receiving $Aepxaofelrecrfvistpaliorquastosdgngl torankai tpedsenom t he
transmtting station through a 5 comruni cation path with an internedi ary of
at | east oneinvehayost dis oa aredéiolmyh &teonmmi catpad sjatch wreéhoest an
internmediary of a relay station; an interference | evel neasuring step of
measuri ng amsign®lf ererdeingveteatst ierr eseiadiningt at irmyuwden aigeqliest
signal is 10 received in the request signal receiving step; a conmunication
proprbety detxmamimitigedt eprof det etmiamismg ttvilref hestdttidrs polssobdle ta perform
communi cation at a comuni cation speed included in the request signal,
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
10 the receiving station when the request signal receiving
means recelves a request signal; communication
propriety determining means for determining whether it
is possible to perform communication at a communication
speed included in the regquest signal, based on the
15 interference level measured by the interference level
measuring means; and request response signal
transmitting means for transmitting a request response
signal containing information on propriety of
communication determined by the communication propriety
20 determining means, through the communication path to
the transmitting station.
A program for the receiving station according to
the present invention is a program applied to a mobile
communication system and, for receiving a packet from a

25 transmitting station through a communication path with

an intermediary of at 1least one relay station or
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based on the interference | evel neasured in the 15 interference |evel
nmeasuring step; and a request response signal transmtting step of -3 jyi 200
transmtting a request response signal containing information on propriety
of conmuni cation determned in the conmunication propriety determ ning step,
t hrough the 20 communication path to the transmtting station. The receiving
station according to the present invention (the receiving station program as
executed) neasures the interference level at the receiving station when
receiving ar and determnes 25 whether it is possible to

eﬁ#€8t signal, g
perform t he EORMEAT cat FEAMUPEGEELCSd BRFt HE Tefile st ™ styhaFmeghatKeBasi s of
the 82 - 3 JUL 20DE neasyred interference |evel. Then the receiving station
puts the infdrhBEREN SEBGIHCTor ot FetBI of CEBRMSITC &3 based 6RILAEr esul t of
this determnation into, a request response signal and transmts the 5
request respdhsedsi griRdei B e HEhsALt tTRSSYARPorR  TRESEy Ehenal
transmtting station can acquire the about propriety of conmunication at the
recei ving st af#ofahbcdsel FeMortthe (e g 1019 dStte i n§heRE%@onAuni cat i on
path. 10 Another receiving station according to the present invention is a
recei Vi ng st@®TBRR E6RPEPEI RGLD Médhesh SN E Y i 7§ HeahS2fbr OPBcei ving a
request signal transmitted fromthe transmtting station aor
relay station or through a communiation path without
an intermediary of a relay station; an interference
level measuring step of measuring an interfereﬁée level
at the receiving station when a reguest signal is
10 received 1in the request signal receiving step; a
. conmunication propriety determining step of determining
whether it is possible to perform communication at a
communication speed 1included 1in the reguest signal,
based on the interference level measured in the
15 interference level measuring step; and a regquest -
response signal transmitting step of transmitting a
request response signal containing information on
propriety of communication cdetermined in the
communication propriety determining step, through the
20 communicaticn 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 request 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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fromthe relay station; interference | evel neasuring 15 neans for neasuring
an level at the receiving station when the request signal receiving neans
receives a request signal,; interstation comunication speed determ-d ng 7005
means for determning an interstation comunication speed between the 20
receiving station and the transmtting station or the relay station. as a
source of the request signal, based on the interference |evel neasured by
the interference |evel neasuring neans; and request response signal
transmtting nmeans for transmtting a request response 25 signal containing

the interstation co ni_ cation speed .informati det erm ned by .the
interstationm§§556ﬁﬁgﬁﬁ6§ﬁ P deBEr "ningq}'ﬂn s, *R% t RESSVARGN tti ng

station or the relay station_as a,saurce of the request sigpal. A program
for the receFE?ﬁbogtaﬁ%gﬁsacEgﬁdiﬁ@'Qfmﬁy%%% pPESERt | 19his®& program
applied to a_nobile _comunication system and, fﬁraﬁeceivin a packet froma
transnittingcg?%F?bﬁaFﬁPaugﬁsﬁdCS T HTTH pat th GRTPATENAEAPRry of at
| east one relay station or through a connuniqg{ion path wit hout an

i nt er medi ar y*BF° 18 aTPEPEY st AECHPRS%t tI IR 3 cout eF T 8RERLEE: &DRequest
signah}receiving step of receiving a request signal transmtted fromthe
transmitting"SEREFon IGFSRIGINF aSicéiRdy sPatilth; &R NSMiéEi%nee 2ol

measuri ng stgﬁ of neaguring an interference |l evel at the repeiving
whereby the fransmitting station can acqguire the

information about propriety of communication at the
receilving station and wuse 1t on the occasion of
determining the communication path.

10 Another receiving staticn according to the
present invention 1s a receiving station comprising:
request signal receiving means for receiving a request
signal transmitted from the transmitting station or
from the relay station; interference level measuring

15 means for measuring an inﬁerference level at the
rgceiving staticon when the reguest signal receiving
means recelives 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 scurce 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

83



15 station when a request signal is received in the request signal receiving
step;, an interstation comunication speed determ ning step of deterangnjypg@n
interstation communi cati on speed between the receiving station and the
transmtting station or the relay 20 station as a source of the request
signal, based on the interference |level neasured in the interference |evel
nmeasuring step; and a request response signal transmtting step of
transmtting a request response signal containing the interstation

conmmuni cati on speed 25 information deternmned in the interstation

comruni cat i drf et @R ni nPRESSL epSotE HHE 18W - FNSARS 20069 r ankhft ti ng
station or the relay station as a source of the request signal. The

recei ving st@idbitheebrdi 8§36 theeHr BEBnEe Liai eht bRON ( Bl%e ¥ eE@EYFAg stati on
program as executed) 5 neasures_the interference |level at the receiving
station wherP¥ g viegiasFegleselsi gnal, and deternines the interstation
comuni cati on speed between the receiving station and the transmtting
station or the rél ayr3§aaTonCas tdisoireel vinghetrédudstaciqyfbindntehe 10
basis_of the nmeasured interference |evel. Then the receiving station puts

t he ihf or mattitvh RbBIENEhENVERLEPS: diS oh RBPETATNCaPPdA eshded d ntebaleequest
response signal and transmts it to the transmtting station, whereby the
transmtti ngS¥EiLorathpnagyabee and, for receiving a packet from a

transmitting station through a communication path with
an intermediary of at least one relay station or
through a communication path without an intermediary of
10 a relay station, letting a computer execute: a reguest
signal receiving step of receiving a request signal
transmitted from the transmitting station or from a
relay station; an interference level measuring step of
measuring an interference level at the receiving
15 station when a reguest signal is received 1in the
request signal receliving step; an interstation
communication speed determining step of determining'an
interstation communication speed between the receilving
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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15 the interstation comunication speed information at the receiving station
and use it on the occasion of determning the comunication path. A ¥ dlajiib
station according to the present invention is a relay station conprising:
request signal 20 receiving neans for receiving a request signal transmtted
froma transmtting station through a conmunication path with an
internmediary of at |east one relay station or through a comrunication path
without an internediary of a relay station; interference |level 25 measuring
rel ay_station when the

Teanest <1 gnat S L SR S0 Fhc iy TF reahR’r SEALVEE T LAucl ipnal

conmuni cati on_p riet ter.m ning nmeans for determ ning whether it is
possible to %gr%ggnfggﬁﬁ%%(iﬁ %ﬁ%at a communi cation speed included in the 5
request signal, ba;ﬁd on thfvinterﬁ%ﬁgnce |_evel aSU£ed the interference
| evel measuring neans; and *reglest  Tespon§ECSITGA° t r8nstiTt PA§ Sesns for
transmtting.a_reqguest sponse signal containing informati on on _prapriety of
connunicatioﬁnggpgﬁﬁpneﬁﬁgg Rk (VA n@bﬁﬁ%%?%%?iE%OGF@SPi%?ye&EFEFﬁ4m ng
means,. through_the co ni cation path to tg% transnitt%gg statian., A program

for the rel af 8CHERGN adtor dHRGSTbSFRRCSpr dS¥t i ifent i $5°0rdgr%am

applied tq asggkgbgoghegD@éé%f%%geﬂg(¥%&£Qsgygigggfpdéngoge%gkﬁwﬂ%

the interstation communication speed ©between the

receiving station and the transmitfing station or the

relay station as a source of the regquest signal on the

10 basis of the measured interference level. Then the

receiving station puts the information about the

interstation communication speed into a reguest

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 wuse it on the occasion of
determining the communication path.

A relay station acceording to  the presént

invention is a relay station comprising: request signal

20 receiving means for receiving a reguest signal

transmitted from a transmitting station through a

communication path with an intermediary of at least c¢ne

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 regquest signal
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15 transm ssion of a packet froma transmtting station to a receiving
station, letting a conputer execute: a request signal receiving StqugDLZMB
receiving a request signal transmtted fromthe transmtting station

t hrough a comuni cation path with an internediary of at 20 | east one rel ay
station or through a comunication path wthout an internediary of a relay
station; an interference |evel neasuring step of neasuring an interference
| evel at the host relay station when a request signal is received in the
request signal 25 receiving step; a copmnunication propriety determ.ning step
of deternini AGCRAEELAEr i tPF3Possi BFeS+BPer f G m 86CIAUPSFUL 2666Ral7

communi cation at a,comyunication speed included in, the request signal, based
on the interFEFBHBACREVER neRERPEHSEH t heStfRETFRiRAce IRKANS neasBEi ng step;
and a request response signal_ transpmitting step of _transmtting a request
response si gR&FCEBALAREI ng" D RRFBFMatibn o pr ERSSEBLBf EGMUREEALFBN
determned in the comunication propriety determ ning step, through the
comuni cat i oR°PELAIEBLLRE @Faﬁ%n??@mﬁ@1§@£%P6n?Pﬂ%§r%ﬂ%ﬁﬂé&%ﬂi@nt €cor di ng
to the present 10 invention (the relay station program as executed) mneasures
the ifterferépgeepbvelsiginalhe rBRraFIst & onthet sdiftagieareeei viiB§ea r equest
signal, and determnes whether it is possible to performthe comunication
request ed byR¢REUFeguUBEt LERgRALSIEFR AHE DA bfmeppuring means; and

reguest response signal transmitting means for
transmitting a request response signal cdﬁtainiﬁg
information on propriety of communication determined by

10 the communication propriety determining means, through
the communication path to the transmitting station.

A program for the relay station according to the
present invention 1is 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, letting a computer execute: a
regquest 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 o¢f a relay station; an
interference level measuring step of measuring an
interference level at the host relay station when a
request 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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15 interference level. Then the relay station puts the information about
propriety of communi cation based on the result of this deternination3kmﬂqmﬁ
request response signal and transmits it to the transmtting station,
whereby the transmtting station can acquire 20 the comuni cation propriety
information at the relay station and use the comunication propriety
information on the occasion of determ ning the comrunication path. The above
relay station may be configured to further conprise request signal
transmtting neans for . 25 transmtting a request signal _to the receiving
station or aRBPRERIFELAPIStEH: | BNCBRMYIWRER lohe TSRAiNFeat reRd6ER- theyul 2096
propriety determ ning neans_determnes that it is possible to performthe
comuni cat i oReIHREtr equeEta Ll r esPERSE siYYhal thecei Vi hRT heapBCef ol &vedei ving a
request response signal to the request signal transmtted b 5 the request
si gnal transﬁﬁﬁﬁPﬁgdnéanstherhénaﬁégérﬁépay VA g ¥ B R ﬁé?Pbea@@nfi gur ed
to et the conputer further execute: a request signal transmtting step of
transmtting®a reRfiesit si GeEPAE S heSigBéilvi ngranarishiog anviser o ay
station only 10 when the communication propriety determning step results in
det er & ni ng ERaRsMEtitdngossi bl Be@@eper f FEMPATRE cofrhUind Eat CORLtadndng r equest
response signal receiving step of receiving a request response signal to

t he request sn§RIMaALLaRs ANt CEPAH alie Tepeanusigaalion determined 1in

the communication propriety determining step, through
the communication path to the transmitting station.
The relay station according to the present
10 invention (the relay station program as executed)
measures the interference level at the relay station
itself when receiving a request signal, and determines
whether it is possible to perform the communication
requested by the request signal, on the basis of the
15 interference level. Then the relay station puts the
information about propriety of communication based on
the result of this determination 1into a request
response signal and transmits it to the transmitting
station, whereby the transmitting station can acquiré
20 the communication. propriety information at the relay
station and use the communication propriety information
cn 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 ancother relay station only when the communication
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15 transmtting step. Wien a path between certain stations formng a

conmuni cation path is uncommunicable, it is inpossible to perform tRejyL 2008
comuni cation using the communication path; therefore, only when the

comuni cation propriety 20 determ ning neans (the comruni cation propriety
determ ning step) determnes that it is possible to performthe

comuni cation through the relay station, a further request signal is
transmtted to search for a comunication path toward the receiving station;
when 25 it is determned that it is inpossible to performthe comunication,
t he transni sSBEBRTSFE HWhe dedGi@stR iGndre®dBds - BeJEE™2066 | $heér nilftat € at t hat
poi nt and the request response signal containing the information indicating
the unconmuRP&aBPéest &Pe PET{PERASnihEedCOWRERER tiion/s aréhsitsiIdassd pr event
transm ssion of ineffectual request 5 signals and thus achieve increase of

ef fici ency of ©ERENSRDILIGE domANf CEtNI DTS5 ehPE nERGELNGNENE FEIARStst ati on
Anot her relay station according to the present invention may be a relay
station conpfFSPRGSEr ei@tl 10 stypalramiesityi AgImEAns-ForsTEEesdi By a
request signal transmtted froma transmtting station or fromanother relay
stati én; int éhpereAvesitevdlgnmdaddEanmyitdaiisg fegansreasuring an interference

| evel at the host relay station when the request signal receiving neans
The above relay station program may be configured

to let the computer further execute: a request signal
transmitting step of transmitting a request sEgnal to
the receiving station or another relay station only
10 when the communication propriety determining step
results in determining that it is possible to perform
the communication; and a reguest response signal
receiving step of receiving a request response signal
to the request signal transmitted in the reguest signal
15 transmitting step.

When a path between certain stations forming a
communication path is uncommunicable, it is impossible
to perform the communication wusing 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 i1s impossible to perform the

communication, the transmission of the request signal

88



15 receives a request signal; request signal transmtting means for

transmtting a request signal; request response signal receiving neansyf Qs
receiving a request response signal transmtted froma receiving station or

froma second other relay station

transmtted by the request signal transmtting neans; interstation
communi cation speed determ ning neans for determning an interstation
comuni cati on speed between the host relay station and the receiving station

or the second other relay station 25 as a source of the request
basedsorfeaminattet f erende i epelinitncdAndlethen tdmuesguestspoesgonse 89 -

si gnal

in response to the 20 request signal

response

3 JUL 2006 signal received by the request response signal receiving neans;
and request ségpahse cirgrminingansme ti hgfoeaasibor tirediseatingmg aheequest

response

signal containing the interference | evel neasured by 5 the

i nt er f er enceuhevmhuneasbilieng streders, iandttrhesmitterst, at iwbre retynuditcatiison speed
informati on determ ned by the interstation comuni cati on speed determ ning
nmeans, and, %bestblibetreguestenrtespunsenissigiat ¢85 bDmeffeceiwedrkyamstthe second
other relay station, also 10 containing interstation conmunication speed

i nforfation shghatledanal tieny exgleséve esponsess gialefficidecyt ednshget ting

station or the other relay station as a source of the request signal.

program for mbeitel aycstrabtndozatonr diggstant heincluding the relay

10

15

20

25

station.

Another relay station according to thekipresent
invention may be a relay station comprising: reguest
signal receiving means for receiving a request signal
transmitted from a transmitting station or from ancther
relay staticn; interference level measuring means for
measuring an interference 1level 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 receiving staticn 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 regquest response signal, based on an

interference level included in the regquest response

89
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15 present invention nmay be a programapplied to a nultihop nobile

communi cation system and, for relaying transm ssion of a packet fran% L 2008
transmtting station to a receiving station, letting a conmputer exec tg. g
request signal receiving step of receiving a request 20 signal transmtted
fromthe transmtting station or fromanother relay station; an interference
| evel nmeasuring step of nmeasuring an interference |evel at the host rel ay
station when a request signal is received in the request signal receiving
step; a 25 request signal transmtting step of transmtting a request

signal ; a reé&§§ﬁlresﬁ%ﬁ%évgﬁgnéﬁ’reé%FVinﬁeggeStS JRASPUOEE st 8 IFR 1t ecei vi ng
a request response signal transmtted fromthe receiving station or froma
second ot her FREF&Y1Ngt at iMFANS 1 r edPBnse HEFUSFE r eqh@8POBFGnal StEAAdNi tt ed

in the request signal transmtting step; an 5 interstation comunication
speed det er nFARAGTSEERNGF Mft®er APAI £ 2ABTIRCANSE ot | BRAILBARUARERONG® speed .
between the host relay station and the receiving station or the second other
rel ay statiofigsaa swikelninghdheqdaseriespanse seHAal MeasEgdnban
interference | evel 10 included in the request response signal received in
the réquest EBSponsEsifgiz@n¢ecelleiveg stegasuntna r 8geest, rakponséesi gnal
transmtting step of transmtting a request resgonse signal containing the

i nt er f er encelnfeyekafeasucedmun tdat jan eygeeentei penet iapadeitpngined

by the interstation communication speed determining
means, and, where the reqﬁest response signaf-is one
received from the second other relay station, also
10 containing interstation communication speed information
included 1in the reguest response signal, to the
transmitting station or the other relay station as é

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

request signal; a reguest response signal receiving

40



15 step, and the interstation comunication speed information determned in
the interstation conmunication speed determ ning step, and, where LQF 0
request response signal is one received fromthe second other relay sggkgg%,
al so containing interstation 20 conmuni cati on speed information included in
the request response signal, to the transmtting station or the other relay
station as a source of the request signal. In the case of the relay station
according to the 25present invention (or through execution of the relay
station progran), therelay station neasuresthe interference |evelatthe rel ay
station itsebftahenfStecedvivg 2006wl visgpenseqaeshasdi gmahshavicegt been
transmtted from the transmtting station or fromanother relay station
and transm t §ramr éheesecreyposestsiigmal aonfadmi agsehendneakaredeilatyer f er ence
|l evel to the transmtting station 5 or the relay station as a source of the
request signatatid®he el aest@tsonttr ahsnmidesyudsr reggest srgnatiandd
determ nes the interstati on comruni cati on speed between the relay station and
t he receivi ngnst athen oregeesnd otshemalel aytsdmsmbnt asga setiepe of anhe
request response 10 signal, based on the interference level included in the
request respbnserstghabnt octheunigqaesonsi gradéd Therermhreinel ayrest atifon puts
the interstation conmunication

determining an interstation communication speed between

the host relay station and the receiving station or the
second other relay station as a source of thewrequest
response signal, based on an interference level
10 included in the request response signal received in the
request response signal receiving step; and a reguest
response signal transmitting step of transmitting a
request response signal containing the interference
level measured 1in 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 1s one received from the second
other relay station, alsc containing interstation
20 communication speed information included in the request
response signal, to the transmitting staticn 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



speed i nformati on about the interstation communication speed thus

determ ned, into a request response signal 15 and transmts the request
response signal to the transmitting station or the relay station as hjgolige
of the request signal. This permts the relay station to transmt the
informati on about the interstation conmunication speed between each pair of
stations 20 constituting a conmuni cation path between the transmtting
station and the receiving station, to the transmtting station, whereby the
transmtting station is able to determne the total comrunication speed

bet the t Lt tati d the receiving 25 stati the basis of
Che i nt er st af PORT CORFUR EAELGR © SR Ibatviedrs 4o phf £ OF L SERET SSTand to

determine 92 - 3 JUL 2006.the conmunication path with the | argest
connunicatioﬁhesbﬁﬁangQEHEgcSﬁﬁﬁﬁp@afﬂbﬂgﬁﬁgha%%¥$§¥y?ﬁgaYhég?Eaﬁpred line
quality on the bgsis of the comuni cation speed., Another relay station
accordi ng t c®*Re prESBALS & (IR TonIFEPENFE & Hdt | OPFR cotEREi RS request
signal receivin ans for. receiving request signal, transnmtted froma
transnitting"StaLF S SRt EFGRTERGENE o) &P stiat i ohE SRt kF HRFeRtRTF &bl
measuri ng neans for ngasurin%_an interference level at the host relay 10
station whenfhelPeftedl SCERAPTY &ceidviSRyTreant riekei vesuast e§u88e si gnal

interstation_comunjcation speed determ ning nmeans for determ_ning an
interstationtfie relay station transmits the reguest signal and

determines the interstation communication 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 the interference level included in the
request response signal to the request signal. Then
the relay station puts the interstation communicaticn
speed information about the interstation communication
speed thus determined, into a request response signal
15 and transmits the reguest <response signal to the
transmitting station or the relay station as a source
of the request signal. This permits the relay station
to transmit the information about the interstation
communication speed between each pair of stations
20 constituting a communicaticn path between the
transmitting station and the receilving station, to the
transmitting station, whereby the transmitting station
is able to determine the total communication speed
between the transmitting station and the receiving
23 staticn on the basis of the interstation communication

speed between each pair of stations and to determine



comuni cati on speed between the host relay station and the transmtting

station or the other relay station as 15 a source of the request sigq@hULzmﬁ
based on the interference |evel nmeasured by the interference |evel

measuri ng nmeans; request signal transmtting neans for transmtting a

request signal; request response signal receiving neans for receiving a

20 transmtted froma receiving station or froma

other relay station, ir response to the request signal transmtted
 gnal

g ¥4 theqedt LPESFSTIseCRTGRRECEbAPEI ning t he

request
second
by the request signal Lransnittinghneans; and _request response Ssi

transmtting-heaf®mFER Cetdindi PR

response signha

25 interstation communj cati on speed information determned by the

y uf
i nt er st at i or°RIFLAT cBEF 0ROBPEBA C@dELernPHithy SeF Ls Iy ing Yheera@ansedand

interstation comunication speed_information included in the request

response si ghet® ré¢alven 8y
transmtting station or the other .
request signal. ABrOgra FelhestatagpnstaEFordaREord nfheo PResSPREsent
invention is a programapplied to a nmultihop nob
and, ¥or rel &}V eREIPANSH 3sFEA2YF SAapaERe COMPEhE T -anssAEEshgsEsatilon to

a receiving station, letting a conputer execute: a request signal receiving

t he

nobi | e conmuni cati on system

hg Ppédgest toESpERFEWIiGHalioRceerAg means, to
relay station as a 5 source of the

10

step of receiSFHyHF eqi&RANS sj §AAl tF¥PRFTIR@d for onFEABSEtansPi§RfAg station

or

10

15

20

25

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 reguest signal receiving means
receives a request signal; interstation communication
speed determining means for determining an interstation
communication speed between the host relay staticn 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 reguest signal; reguest response signal
receiving means for receiving a reguest response signal
transmitted from a receiving station or from a second
other relay station, in response to the reguest signal
transmitted by the reguest signal transmitting means;
and request response signal transmitting means for
transmitting a reguest response signal containing the
interstation communication speed information determined

by the interstation communication speed determining
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fromanother relay station; an interference |level neasuring step of
measuring an interference |l evel at 15 the host relay station when a‘IF?UFﬂmB
signal is received in the request signal receiving step; an interstation
comuni cation speed determning step of determning an interstation

comuni cati on speed between the host relay station and the transmtting
station or 20 the other relay station as a source of the request signal,
based or. the interference | evel measured in the interference |evel
measuring step; a request  signal , transnmtting step of transmtting a request
signal; a r%%ﬂ%ﬁ ?g PORSE “SiGaiCTy &SB WA H Je%“of’p?%éeﬁﬁﬁﬁmﬁt? Oy equest
response signal.tra snit%&d fromthe receiving ,staiion or frog1a econd
other relay StatfoRd MR 645 TGS 200F RBLFonskI T ot t heCPEYtesPYsiGRa
transmitted in the request signal ,trapsmtting step; and a request_  response
signal transh?T¥fRY sC&FRHRT anShPRRng RECTE t F&8PSmse 'K gnafe
containing the interstation 5 conmuni cation speed information determned in
the interstat?oiMtomDfi i OrPspeed et ePRIRENF St EP, SEAGLOPNtET sBati on
commupi cation speed information included in the request response signal
received i n THeEFRopestRer 68F5R/SE SitGAAIL recei ving step, to the transnitting
10 station or the other relay station as a source of the request signal. The
rel ay station accdt dPhgIfert K& Tpridentelay station according to the

present invention is a program applied to a multihop
mobile communication system and, fof relaying
transmission ¢f a packet from a transmitting station to
10 a receiving station, letting a computer execute: a
request signal receiving step of receiving a reguest
signal transmitted from the transmitting staticn or
from another relay station; an interference level
measuring step of measuring an interference level at
15 the host relay station when a request signal 1is
received 1in 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 reguest
signal, based on the interference level measured in the
interference level measuring step; & request signal
transmitting step of transmitting a reguest signal; =z
request ‘response signal receiving step of receiving a
25 request response signal transmitted from the receiving

station or from a second other relay station, in

94



invention (the relay station programas executed) neasures the interference
| evel at the relay station 15 itself when receiving a request signal hﬁﬂﬁﬂ%
been transmtted fromthe transmtting station or from another reléy
station, and determi nes the interstation conmunication speed between the
relay station and the transmtting station or the relay station as a source
20 of the request signal on the basis of the nmeasured interference |evel.
Then the relay station puts the interstation comrunication speed information
about the interstation conmunication speed thus determned, into a request
response si ghafbandetransnihe i regoeshe 259nranshrenengtsedti on. Thes pernits
the relay station to transmt the information about the interstation 95 - 3
JUL 2006 conmemieati orsispesld beraremisadhgpaister; st andons coagtisoting a
comuni cation path between the transmtting station and the receiving
station, to rdeponsansyiyndhg Btansnon:tvher ebiep he ft r &msmisttlitngngt aki on 5 is
able to determne the total comrunication speed between the transmtting
station and téguestei vésgostati shgoalt heobagisninfg t hkei nirtstratabmnon
comuni cati on speed between each pair of stations and to determ ne the
commubi cat i oropathiekthothe speregestinbomoat tati odetkdmipeed ornt hehe
communi cation path satisfying the required Iine quality on the basis of the
comruni cat i ohnspegdat idnotcemurelcat iSirat $paedcdertairmg rtiog hetqp esentd
. interstation communication speed information included
in the request response signal received in the‘request
response signal receiving step, to the transmitting
10 station or the other relay station as a source of the
request signal.

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

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

20 cof the request signal on the basis c¢f the measured
interference level. Then the relay station puts the
interstation communication speed informaticon abcut 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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invention is a relay station conprising: request signal receiving neans for
receiving a request signal 15 transmtted froma transmtting statianggg fgem
another relay station; interference |evel neasuring nmeans for measuring an
interference level at the host relay station when the request signal
receiving neans receives a request signal; interstation comunication 20
speed determ ning neans for determning an interstation conmunication speed
bet ween the host relay station and the transmtting station or the other
relay station as a source of the request signal, based on the interference
| evel neasuredmnbynipnetinner fsgre@tte desweder?5 e@alsur pagrneans; saatireguest
signal transmtting neans for transmtting a request signal containing the
96 - 3 JUL 2008stmtetstgti oa commmiwdidani speedpanhor mhetwaedet etiiened by
the interstation comuni cati on speed determ ning neans, and, where the
request signakansmohéingceitaed orf raomlt hbeotrker inelray statiam, absbheont ai ni ng
5 interstation communication speed information included in the request
signal. A progeaamnfibritbe steltayerst athenshgcahdi ngrdoshitet priesenttinwention i s
a program applied to a nultihop nobile comruni cati on system and, for relaying
10 transm ssisn afla packete tferomiree t rrdves mtbtialg sbatuad cka i@nr espegdng
station, letting a conputer execute: a request signal receiving step of
receiving a reguwesh the <transmitting station and the receiving

station on the basis of the interstation communication

speed between each pair of stations and to détermine

the communication path with the largest communication

10 speed or the communication path satisfying the required

line gquality on the basis of the communication speed.

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

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

for transmitting a request signal containing the



signal transmtted fromthe transmtting station or from another rel
station; an interference |evel 15 neasuring step of neasuring an inte

| evel at the host relay station when a request signal is received

request signal receiving step; an interstation comunication speed
determ ning step of determning an interstation comuni cation speed

20 t he host

relay station and the transmtting station or the other

station as a source of the request signal, based on the interference
measured in the interference |evel measuri ng_ step; and a request sig
[

transm tti ngistepsoh tioanammunicat teyustes

ghabrestdont diefiemyiies

interstation comuni cation speed information determned in the inter
91 - 3 JUL 2bg6 themubhtarsdatipeedcdemandicaitigrst speand, daftersinieg r equest
signal is one received fromthe other relay station, also containing
i nt er st ati onmeamauniaradi owhegpeeth¢ nfregmetsitons i gred Ldeds | on¢ heeceduwest si gnal .
5 The relay station according to the present invention (the relay st
program as efecut edjherasetiesrt heré aer f extericiecr evelalato t hecngkdyistgat i on
itself when receiving a request signal having been transmtted fromt
trans@itti ngistatrsoatdenf roommifiantther spéay Strdaidomtiaond decéudiedes t he
interstation comuni cati on speed between the relay station and the
transm ttingist ahkomeguetsiie satdmerl rel ay station as a

10

15

20

25

A program for the relay station accecrding to the
present invention 1is a program applied to a }mltihop
mebile 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 regquest
signal transmitted from the transmitting station or
frcm ancther relay station; an interference level

measuring step c¢f measuring an interference level at

‘the host relay station when a request signal 1is

received 1in 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
the other relay station as a socurce of the request
signal, based on the interference level measured in the
interference level measuring step; and a request signal
transmitting step of transmitting a request signal
containing the interstatiocn communication speed

information determined in the interstation

o
1 anse

bet ween
rel ay

| evel
nal

station

ation

he



source of the request signal on the basis of the neasured interference

| evel . Then the relay station 15 puts the interstation comunication Fpges
information about the interstation conmunication speed thus determ ned,
into a request signal and transmts the request signal to the receiving
station. This permts the relay station to transmt the information about
the 20 interstati on communi cation speed between each pair of stations
constituting a comruni cation path between the transmtting station and the
receiving station, .to the receiving station, whereby the receiving station
s able to GEFERRLAETLRZ t SPEFCCORRERFELTLON SHEER bRRdmert e hate
transmtting station and tfe_receiving station on the basis of the

i nt er st ati onTESHATAI B TOR! spPeedCd8 TSI D066 Bet wWedn & paicr 2ot
stations and to determ ne the conmmunicatjon path with the |argest
conmuni cati oAt&pe8R: oftlithe CHRMMITAT ont Pt hSsatLePyi FETERE ICéddiored | i ne
quality on the basis of the communication speed. Then 5 the receiving station
transnits t h&8PPRFoLAALISR LARGULNET UdRs! det driif netdeefhufi@Belon path to the
transmitting station, whereby the transmtting station can transmt a
packef to the recefifngIstay oSttt or 48REEMNEh the HREer FFREGNT

comuni cation path, T-n addition to the above nobile comunication systens,
the present tRVBREAGR furtier I\ désFatheon program  as  executed)

measures the 1interference level at the relay station
itself when receiving a regquest signal havfhg been
transmitted from the transmitting station or from
10 another relay station, and determines the interstation
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, intc a request signal and transmits the
request signal to the receiving station. This permits
the relay staticon 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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nmobi | e conmuni cati on system wherein the receiving station and relay station
conprise: request signal receiving neans for receiving a request ngnﬂh_ﬁ@
transmtted fromthe transmtting station through a comrunication path wth
an internediary of at |east one relay station or through a conmuni cation
path without an internmediary of a relay station; interference |evel
measuri ng nmeans for nmeasuring an interference |level at 20 the host station
when the request signal receiving neans receives a request signal; and
communi cati on progriety determ ni_ng neans for nennrizin% ei ther of a
recei vi ng- st2EFERER artfitl vRIEF aRd aSTRFAGRSt AA%0n Htr §eCF@iGE f BRecont r ol
of transm ssion power 25 independently set at the receiving station and at
the relay ste?TBAiakktennPehe ¥dibufiiCatlisdid Hitoptdmiynboa8ian jepe2605
determ ni ng nmeans of the receiving station determ nes whether it is possible
to perform cORMERECcEOPBHIICEGUSSt RP Yy 82FéghEINIsitdrral L eBakerr 01402t he
interference | evel neasured by the interference | evel neasuring neans and
based on t hed4&keiYi AF- t&ratisohts t @F géhev SoTaundic i cop®®Ri cat NoOn
propriety determ ning neans of the relay station determnes whether it is
possi bl e t o e f SPRECHAMMENI TR F DA r EFEESTF Syt e r dgdesmadiigial abdased on the
10 interference | evel and the relay-station target val ue,
the determined communlication path to the transmitting
station, whereby the transmitting station can transmit
a packet to the receiving station in accordance with
the determined communication path.
10 In addition to the above mobile communication
systems, the present invention further provides the
mobile communication system wherein the receiving
station and relay station comprise: request signal
receiving means for receiving a regquest signal
15 transmitted from the transmitting station through a
communication path with an intermediary of at least one
relay station or through a communication path without
an intermediary of a relay station; interference level
measuring means for measuring an interference level at
20 the host station when the request signal receiving
means receilves 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

reléy station; wherein the communication propriety
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15 and wherein the communi cation path determ ning neans determ nes a
communi cation path or. the basis of proprieties of the conmunications
determ ned by the respective comunication propriety determ ning neans. The
invention al so provides the nobile comunication system wherein the
interstation conmunication speed determ ning means nenorizes a 0 L7
recei ving-station target value and a relay-station target val ue #&P cg%trol
of transm ssion power 20 independently set at the receiving station and at
the relay station and determnes the interstation comunication speed,
based on thedémteniriepceaceesel of ahet heecespityi veastian odsteomstesuti ng the
communi cation path, the receiving-station target value, 25 and the
rel ay-stati orhéaiget val uels | npbheselrobiie cpamiproat icomsysieasiothhe base
100 03 JUL 2006 station target value is set to the m ninum necessary val ue
and the rel ayegiattien tdget aval wvequesane sdighiérent bhberefrom wheeeby it is
feasible to suppress the decrease of system capacity while lowering the 5
error rate ofntdefendnce dpstedmméssacddt bgn tloe t hatatdeersrid ohedel
transmtting stations, the present invention further provides the
transiitti nonsdalt g Wweseha tdred caraaat cadn ortHxat hre ket el d A 1@t heans
Menori zes a receiving-station target
target value, and the communication propriety
determining means of the relay station determines
whether it  is possible to perform commuﬁication
requested Dby 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
recelving-station target wvalue and a relay-station
target value for control of transmission power

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

25 and the relay-station target value.

In these mobile communication systems, the base-



10 value and a relay-station target value for control of i5 transm ssion
power independently set at the receiving station and at the relay station,
and determ nes the comunication path with the |argest conmunication speed
or the comuni cation path satisfying the required line quality, based on the
interference levels of the respective signals received at the relay station
constituting the communi cation path and at the receiving statiom, 5 e 08
receiving-station target value, and the relay-station target vald%. 2@
Furthernore, the invention provides the transmtting station wherein the
interstation _comrunication sgfed determ ning neans nenorizes a

recei vi ng- st atFonCPargétIsfal GelaRd & refay -t at+en MirkiryEt V&FEESESY control
of transm ssion power 25 independently set at the receiving station and at
the relay sYatPen, 28Ad dd¥er nfhedY ThedtreRr sEEEE6F 102008 JbR 2006 5
comuni cati on, speed, based gn the interference |evel at the receiving
station or tRefferaytsthersn o8 a d6Fedy 18 ihefedirese EespvRBESSPgnal, the
receiving-station target value, and the relay-station target val ue.

Accor di ng t othRestesremsei taf nF YRtEM ofgpaci tiys whédsi blleves i8gppEBSs t he

decrease of systen1capacit¥ while lowering the error rate of the entire
syst efn error rate of The entire system.

In addition to the aforementicned transmitting
stations, the present invention further provides the
transmitting station wherein the communication path
determining means memcrizes a réceiving—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 speéd.
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 wvalue and a relay-station
target wvalue for control of transmission power

25 independently set at the recelving station and at the

relay station, and determines the interstation
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In addition to the aforenentioned receiving stations, the present invention
further provides the 10 receiving station wherein the conmunication propriety
15 determ ni ng nmeans nmenorizes a receiving-station target value for control
of transm ssion power set independently of the relay station, and determ nes
whether it is possible to performthe communi cation at the connunhgghtgﬁ
speed included in the request signal, based on the interference | %
the receiving- station target value. Furthernore, in addition to the
aforenentioned relay stations, the present invention provides the 20 relay
station mherﬁPﬁmPﬁéc%GﬁﬁﬁnﬁéﬁﬁQM1Hﬁ%%ﬂi%ﬁyth%e%%?ﬁfﬁ?ﬁﬁnﬁﬁaﬁ§vﬁénﬁFizes a
rel ay-station target , value for, control of transm ssion power set

i ndependent | §28f TERE IFECE it At P on F8r TFérorTAdlg O hatket EPEFSH ssi on,
and determ nes whether it is 25 possible to_performthe conmuni cation at the
comuni cat i offspééd TREFEHRd NSRS S eBhielt Lsi il , T2621 01397823866 based on
the interference | evel and the relay-station  target value, The present

i nvention al 53TBRbvVaéESt heNFeltdP Sl atietei FR¥FRt i HetESt ati cn

communi cation speed 5 determ ning neans nenorjizes a relay-station target

val ue>for control DECPFAABH §§1 oRNPBReLIEESMitting stations, it is

feasible to suppress the decrease of system capacity
while lowering the error rate of the entire system.
In addition to the aforementioned réceiving
stations, the present invention further provides the
10 receiving station wherein the communication propriety
determining means memorizes a recelving-station target
value for control of transmission power set
independently of the relay staticon, and determines
whether it is possible to perform the communication at
15 the communication speed included in the reguest signal,
based on the interference 1level and the receiving-
stafion 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 reguest signal,
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i ndependently of the receiving station for perform ng packet transm ssion,
and determnes the interstaticn communication speed, based on the
interference level 10 and the relay-station target value. According to each
of these stations, it is feasible to suppress the decrease of syf%gn1zn
capacity while lowering the error rate of the entire system In a g&igﬁ to
t he af orenenti oned comruni cation 15 path determ ni ng net hods, the present
invention further provides the comrunication path determ ning method
wherein the comuni cation path determning step is to determne the

comuni cat i GIEIRA hOWi tHRe et aF §eEENCBokANT lcat PN téSe ke bV T Hleakb@funi cat i on

path 20 satisfying the required line quality, based on the interference
level s of tHET¥petitWR: signals received at the relay station and at the
receiving station, and based on a receiving-station target value and a

rel ay- station targeét Péﬁ@@nﬁorl@&ﬁﬁﬁdpnofagﬁ@nsﬁ¥§§iéﬁspoﬁbﬁ 25elay

i ndependent|ly set at the receiving station and at the relay station. 103 03
JUL 2005 5 AdcHrihthgWheretins E6fnuknEarFbAtpanh der®viifrhgonmetPeed it is
feasi ble to suppress the decrease of systemcapacity while lowering the
errordrate cfetsEninekig r dU83RE enfeMATAAESt | 6n & a3y Hfadierent t oheelt

conmmuni cati on o
value for control of transmission power set

independently o©f the receiving station for performing

packet transmission, and determines the interstation

communication speed, based on the interference level
10 and the relay-station target value.

According to each of these stations, 1t 1is
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 communicaticon path determining method
wherein the communication path determining step is to
determine the communication path with the largest
communicaticn speed or the communicatiocn path

20 satisfying the regquired line quality, based on the
interference levels of the respective signals received
at the relay station and at the receiving station, and
based on a receiving-station target value and a relay-
station target value for control of transmission power

25 independently set at the receiving station and at the

relay station.




path determ ning prograns, the present invention further provides the

communi cation path determ ning program wherein the connunicationuag@g 5
determning step is to determ ne the comruni cation path with the’l é@q 10
conmmuni cation speed or the communication path 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 value and a relay 15 station target val ue for

control of transm _ssion power independently set at the receiving, station and
at the relay stattPToHedi nferitiion %@%u%¥6@FH%§ &3COMAMT ERE BRNPat h
control programapplied to a_nultjhop nobile 20 comrunication system and,
for rel ayi ngneftr m ddi oRSof L82PALKEL ¥ o PRI NitNE nESSESEFEN 6 a
receiving station, letting a conputer execute: a request signal receiving
step of receiXAYRN aCRRGGASY sYiyhaf LOMETdmG telef egmther 2 Fan$d tEhag station
through a 25 comruni cation path with an internediary of at |east one relay
station or t3Foudh B Teffruni cation path without coqg 0 3 JUL 2006 an
intermediary of a relay station;, an interference |evel neasuring step of
measuting an int erffer afgétiefel to atthg hpEershart bANAHeF A E st gR gnal i s
received in the request signal receiving step;, a conmunication 5 propriety
det er ni ni ng Fdp ofcHEEBLRIIAIg WheTRersit itdie present invention

further provides the communication path determining
program wherein the communication path determinﬁng 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 staticn 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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perform comruni cati on at a conmuni cati on speed included in the
nal, based on the interference |Ievel neasured in the interference
| evel neasuring step and based on a relay-station target 10 val ud ¥ dH 2006
control of transm ssion power set independently of the receiving st

st response signal transmtting step of transmtting a

ation;
request

gnal containing informati on on propriety of conmunication
in the 15 comrunication propriety determ ning step, through the
on path to the transmtting station. The invention al so provides
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of the. %§s$%é invention will becqpe .5,%E§arent to those skilled

By TR

possible to perform communication at a communication
speed included in the request signal, based on the
interference level measured .in the interference level
measuring step and based on a relay-station target
value for control of transmission power set
independently of the receiving station; and a request
response signal fransmitting step of transmitting a
request response signal containing information on
propriety of communication determined in the
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
interstation communication speed, based on the
interference level and the relay-station target value
for control of transmission power set independently of
the receiving station.

When these programs are executed by the computer,

as in the case of the communication path determining

methods, it is feasible to suppress the decrease of
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follow ng detail ed description with reference to the acconpanying draw ngs.

Brief Description of the Drawings Fig. 1 is an illustration show ng a
configuration 10 of a nobile conmunication system according to an
enbodinent. Fig. 2 is an illustration showing a configuration of a nobile

comuni cati on system according to an enbodinent. 15 Fig. 3 is an
illustration showing a configuration of a nobile station accor di'riglitlo208h
enbodinment. Fig. 4 is an illustration showing a configuration of a relay
station according to_an egpodin9£t. Fig. 5is gn illustration show ng a
confi gurati oY S99 of 3R3Fadd s¥att+on LQES dhg 86 & ShbolPREnCE FFES 6 is an
illustration showing an exanple of radio link design in a nobile
communi cat i ofsYsT et S5t®ording to an enbodiment. Fig. 7A is an illustration
toillustrate 25 conmunication speeds in single hop connection. Fig. 7B is
an illustration tdi%1 u%t%e cé Tcat POR speEAST106T828UIBE 208875 in

mul tihop connection. Fig. 8 is a flowchart shomﬁng t he operation of a

conmuni cat i FRRIEERE er Rifni Mg %ret REG S&8Eor dHMGERBIGR  éitiddi mepEome
5 apparent to those skilled in the art by reading the l

following detailed description with reference to the
accompanying drawings.

Brief Description of the Drawings

Fig. 1 is an illustration showing a configuration
10 of a mobile communication system according to an
embodiment.

Fig. 2 1s 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.

Figf 4 is an illustration showing a configuration
of a relay station according to an embodiment.

Fig. 5 is an illustration showing a configuraticn

20 cf a base station according to an embodiment.

Fig. 6 is an illustration showing an example of
radic link design in a mobile communicaticn system
according to an embodiment.

Fig. 72 is an illustration to i1llustrate

25 communication speeds in single hop connection. Fig. 7B

is an illustration to i1llustrate communication speeds
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Fig. 9 is a flowhart showi ng the operation of a

conmuni cation path

determ ni ng net hod according to an enbodinent. Fig. ICAis an illustration
toillustrate a relaying systemby multihop connection. Fig. 103 is an 10
illustration to illustrate another relaying systemby mnultihop connection.

Fi g.

determ ni ng net hod according to an

showi ng the operation of
to an enbodi nment

Fig. 13 i
Tobi e statibh Bk MRS OB aR T

showi ng a

11 is a flowhart show ng the operation of a

enbodi nent. is Fig.

communi cati on pdt KWL 2006

12 is a flowhart

a conmuni cation path determ ning nethod according

nillustration show ng a
158 ‘enbodi nent. Fig.

14 is all
to an

configuration of a
illustration
enbo |nent Fig.

configuratiop of ar station according )
isis an |IIustraI$B% sﬁo z§33£%Qﬁﬁ1| YUPEETEBN T bﬁ SRS %t Pon?accor di ng

to an enbodi nent. B 107.-

3 Ju

16 is a f|lowchart show ng

t he

operatlon(ﬁC%Pm%%hﬁﬁFFEEtP@ﬁfba§m6ﬁ€FgPﬁPH|quﬁ%%oaCQEEQFBEnd“?oaén

enbodi nent .

10

15

20

25

Fi 17A is an illustration showi ng a
embodiment.

Fig. 9 is a flowchart showing the operation of a
communication path determining method according to an
embodiment.

-

Fig. 10A is an illustration to illustrate a

relaying system by multihop connection. Fig. 10B is an
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.

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
embodiment.

Fig. 14 is an illustraticon showing a
configuration of a relay station according to an
embodiment.

Fig. 15 is an illustration showing a
configuration of a base station according to an

embodiment.



5 configuration of a conputer programfor the transmtting station according

to an enbodinent. Fig. 17Bis an illustration showing a configuration of a
conput er programfor the relay station according to an enbodinment. Fig. 17C
is an illustration showing a 10 configuration of a conputer programfor the

showi ng a configuration of another conputer programfor the tra

station according to an enbodinent. Fig. 15 18B is an illustration showi ng a
configuration of not her. conputer programfor,the relay station _according
to an enbodi nent. g?%? iéClFsaa$aqq%QE%9eﬁﬁ?ﬁ%%%oﬁ?ﬁgoéeEBﬁFPﬁupgtPon of
anot her conmputer programfor_the receiving station according to 20 an
embodi ment . FPETURSCRELRR BT Ut PREFGR-SHOW i SHOR e COStam c-of 34

recei ving stat'oH%ﬁrogranl Best Mode for Carrying out the Invention The
preferred enﬁ%h? f8-of the nobile 25 comunication system according to the
present invention _wll bf descr,i bed below jn detai| with reference to the
108 - 3 JUL 2006 dfa@i ngsl’fit i<Snot & t hatttHets&me t ef eFBAEENEY MDAl s wil |

denote the sane_el enents throughout the description of the dramﬁngs, wi t hout
redundant deSRfipHFehlPRere@F. @  computer & program  for  the

transmitting station according to an embodiment. Fig.

receiving station according to an enbodinent. Fig. 18A is an illgiiqa i on
£ iy

17B is an illustration showing a configuration of a
computer preogram for the relay staticon accordiﬁg to an
embodiment. Fig. 17C 1is an illustration showing a

10 configuration of a computer program for the receiving
station according to an embodiment.

Fig. 18A is an illustration showing. a
configuration of another computer program for the
transmitting station according to an embodiment. Fig.

15 188 is an illustration showing a configuration of
another computer program for the relay station
according tc an embodiment. Fig. 18C 1s an
illustration showing a configuration of another
computer program for the receiving station according to

20 an embodiment.

Fig. 19 is an illustration showing ancther
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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5 (First Enbodinent) [Qutline of Entire Mbile Communication System] Fig. 1
is an illustration showng the configuration of nobile conmunication system
1 according to the present enbodinment. As shown in Fig. 10 1, nobile

communi cation system 1l of the first enbodinent is conprised of nobile _
station 10, at least one relay station 30, and base station 20. The] jy| 2005
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

LSCELYL S SO | basg sLeLlon 20 UL, eancbe canscted o apother

base statio gh a core™n

transmtting.station ¢ be se station-,20 and the .receiving station nobile
station 10 %’Oﬁolr t ﬁléetnot rée t rt%nsm tstaim?lég s%&t%moeﬁpccsan gcehro%ég}bcfugel aa}‘le stations
30. Relay statiaon 30 is a termmnal (relay_termnal), having a, function of

rel aying a ﬁgécslggtl%% SR moHi | e St | gﬁaf%q%’basé‘”s%b%bn %dd‘}mfaé}tayi ng a
packet from pase .sttatoi on .20 to_nobile station 10. 25 Since this relay station
30 consunes Power For 1‘ba et el aying, it is considered to be a term nal

capatg e of %gt%&kt?)ﬁ“%%fﬂ% tr)ecei ving supply of power froma solar cell or a
power~ gener : _ Bigh-a wire, in addition to termnal equipnent
pover ed by the qonvents qnal, batyery; . Conceivable exarples of relay station
Fig. 1 is an illustration showing the
configuration of mobile communication system 1
according to the present embodiment. As shown in Fig.
10 1, mobile communication system 1 of the first
embodiment is comprised of mobile station 1C, at least
one relay station 30, and base station 20C. 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" 1s 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 2C and the receiving staticn 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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5 installed by a tel econmunications carrier for the purpose of reduction of
cost in place of base stations 20 to cover areas, those receiving supply of
electricity with novenent |ike autonobiles and trains, those fixed and
receiving supply of power like vending 10 nmachi nes, and so on. Nanely, relay
station 30 15 corresponds to equi pnent having the function of nobile station
10 and the relaying function, and to relaying apparatus installeﬁJﬁE ﬁﬂch
vehi cl es as autonobiles, trains, and the |like and on vendi ng machi g.
Incidentally, in the present system base station 20 need secure a connection

wi th nobi | er%rc%tiwq@lglosuggﬂnec&fygeaesfi & r3hn | £a881 OpecEgh ay Statign. 30. For

this reason, each bdse station 20 updates and retains at every predeterm ned

interval of JLiaBatRQl opty:B0cathi ld afipa, i nfordmiion, of -pohid & station 10
capabl e of “direct communication, but also affiliation information rel ay

of
station 30 eapabl.@ of dbg%gkﬁgpnn%&ica%%gn a@gnvgﬂgﬂdﬁgﬂ(m1gé€5g%?ﬂion of
i e i i pabl e of

nobi |l e station 10 i ncapable of direct comuni cation but ca

comuni cat i 025 34311l Ay R ald 09301 Hy & enahl.essbasestatl ancan, to

retain the affiliation information of all’ nobile 11 06 stations

SRt R S R U e
purpose of reduction of cost in place of base stations
200 to cover areas, those receiving supply of
electricity with movement like automobiles and trains,
those fixed and receiving supply of power like vending

10 machines, and so on. Namely, relay station 30
corresponds to equipment hawving 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 fime, not only

20 affiliation information of mobile station 10 capable of
direct communication, but also affiliation information
of relay station 30 capable of direct communication and
affiliation information of mobile station 10 incapable
of direct communication but capable of communication

25 via relay station 30. This enables base station 20 to

retain the affiliation information of all mobile
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of indirect and direct conmunication. 5 Each of nobile station 10 and rel ay
station 30 spreads and transmts a request signal wth information of its
own | D at every predetermned interval of time, 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 signaJJmemﬁ
request response signal contains relay information (e.g., containing
information such as an ID of the source station, an ID of nobile station 10

having trangpitted_the.original_.request .signal n 15 interference | evel at
t he source s%g%?%ﬁ?sa h&% colrtPand a 85nnuﬁﬁ5§?%bn SHedd t 57 Ba5E St ati on
20, and so on Nbbige station 10, receiving a request respnggwesignal,

g ,

det er mi nes a°2ORNBEEE ﬁoBathw??Bﬁ?yhémWQﬁ%ﬁ Rior i foCHE S fFansmi ts
ACK si | _t 20 .stat to b t ed, tabli th ti
path.  For JoxERERe "ottt A1 ATont b SRBICTTLA g - LSr CAdeRAG ransm to
the request signal,.in order, to_secure a connection path to base station 20.
A dotted 25 %#r%? lF%B?e@EﬂtglﬁeF n§8W&”2%94ﬁhﬂnrﬁ the request signal from
bi | tati 10, d h | tati, 111 -3 JUL 2006 30 existi inth
?’glnlgegmcs grlrio\r/]al, an}h %%gﬁéghggt% %‘“Irngjtrf%heift]j Sghaf® ?Varﬁstrﬁtte])s(cl’rg I?’@gulegt ©

response signal cconmpani ed by the relay informtion, Then_nobil
P gsprea S aHB transmits a req&gst 51gnai with fnformatgon

of its own ID at every predetermined interval of time,
in order to secure a connection path to base  station
20. Every station receiving a request signal transmits

10 a reguest response signal to the request signal. The
request response signal contains relay information
(e.g., containing information such as an ID of the
source station, an ID of mobile station 10 having
transmitted the original reguest 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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station 10, receiving this request response signal, 5 determ nes a connection
path fromthe relay information of the request response signal, transmts an
ACK signal to a station to be connected (e.g., relay station 30), and

establishes the connection path (nobile station 10 relay station 30-base -
station 20). 10 The configurations of nobile station 10, base 15 stlatiLoflio,
and relay station 30 constituting the present systemw || be described bel ow

with focus or portions associated with the present invention. [About Mbile
Station] The _configuration of nobile station 10 will be described bel ow
referring to3fi §x13LiAg shovig FFIIE OB, appbVée, sYAENOA DR ive ngorfire sed of
transmtted data processor 13 for processing input data '"and transmtting.
t he processededdeat retcenvéd daranprétessor rEUVYRt 20 qrouessi vg M@alecei ved
signal and converting the processed data into output data; request signal
transmtter &tgompentegnshivtt thg arebguesinEoynarionr equédten espdride si gnal
receiver lib for receiving a request response signal to a request signal
and signal 25tafabpzetCillcredetrelinpe FeguesteBigatal tasmmrEa t erighkd,, request
response signal receiver lib, and signal 112 - 3 JUL 2006 analyzer 1lc
const it ut e comtremingarisor garmedstiemigath Ador othdetretl Aiyniing camesriami cat i on
pat h.

of the request response signal, transmits an ACK signal

to a station to be connected (e.g., relay station 30),

and establishes the connection path (mobile station 10-

relay station 30-base station 20).

10 The configurations of mobile station 10, base
station 20, and relay station 30 constituting the
present system will be described below with focus on
portions associated with the present invention.

[2bout Mobile Station]

15 The configuration of mebile 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 & received signal and <converting the
processed data into output data; request signal
transmitter 1la for transmitting a request signal;
request response signal receiver 1lb for receiving a
request response signal to a regquest signal; and signal

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

request response signal receiver 1lb, and signal
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Request signal transmtter 1la has a function of transmtting a request

si gnal

containing an ID for

about a request communi cation speed. Request signal transmtter lla
transmts the request signal on a regular basis or at timng of
comuni cati on. Request response signal receiver |Ilb has a 10 funct@quqm%
recei ving a request response signal transmtted in response to a request

si gnal .
Si gnal

5 identifying the host station and information

A request response signal received is fed into signal analyzer 1llc.
anal yzer 11c has a function of analyzing 15 an input request

response

signal and deketHEArng MhefRBFLtituts powenbhéceblipar frvh coraaméaton with

base station 20 through a predeterm ned comuni cati on

path on the basis of

communi cat i okl pfopr fetg rmipfiogmat icommuaciasdddn rPate- r equest response si gnal
20 I't further has a function of giving an instruction about whether
signal transmtterRddacshoghignatly &rranamiareguéde Siegna , fbagedonnofhe resul t

of the

determ nation. Mbile station 10 may al so i ncl ude a channel

request

25 group

sel ector fortsenesithgng chanreiuesbumignabop covuminimg orarat ilédn Bokfer for
menori zing information of 113 - 3 JUL 2106 a hop count, and so on.
Rel ay5St ati ohfientifying the host station and information about a

10

15

20

25

request communication speed. Reguest signal
transmitter 1lla transmits the request signal on a
regular basis or at timing of communication.

Request response signal receiver 1lb has a
function o©of receiving a reguest response signal
transmitted in response to a reguest signal. A reguest
response signal received is fed intc signal analyzer
1llc.

Signal analyzer 1llc has a function of analyzing
an i1nput reguest response signal and determining
whether it 1s possible to perform communication with
base station 20 through a predetermined communication
path on the basis of communication propriety
information included in the regquest response signal.
It further has a function of giving an instruction
about whether request signal transmitter 1la should
transmit a reqguest signal, based on the result of the
determination.

Mobile station 10 may also include a channel

group selector for selecting a channel group, a hop

count information buffer for memorizing information of

113

[ About



In the present enbodinment, relay station 30 is not a termnal functioning as
a repeater for relaying a 5 spread signal received as it is, but a term na
havi ng capability of despreading signals received froma plurality of nobile
stations 10 or base stations 20 and decoding theminto information sequences.
- Relay station 30 cal cul ates transm ssion powers according to 10 qlﬂ_SiZ[ﬂ]?d
reception levels notified of by stations to receive packets (packeq
receivers), again spreads the information sequences, assigns the cal cul ated
transm ssion powers to the respective spread sequences independently of each
ot her, and p?ﬁb% MRt r a8 £S 2B-t he spread information sequence signals on
predeterm ned channels (e.g.,.channels according to channel groups sel ected
based on hopléfiiHt 82 Haset §9Ation 20). Since the relay station has the
function of 20 calculating a transm ssion power according to a desired
reception |evel ofla pABkeEtr§3R%: vEALOdi AT /i npEeAENtStE&t B e 38ndiF el i abl e
transm ssion using the transm ssion, power. Since relay station 30 despreads
a received TSgraltoHte ahdl deebdesiNg RAt 8 ARDSAGHINERI T Skajiiete 25 (to be
spread), it is feasible to effect a correction for gain of the signal. 114 -
3 JUL® 2006 BREGThishEnat i 6ACBEVEEl &F sitation BOtwaAl [t eganingds ra Bl bel ow
referring to Fiq5_4, As shown in Figz _
capability o©f despreading signals received from a
plurality of mobile stations 10 or base stations 20 and
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 seqguences, assigns the calculated
transmission powers to the respective spread segquences
independently of each other, and places and transmits
15 the spread information seqguence signals on
predetermined channels (e.g., channels according to
channel groups selected based on hop counts to base
station 20).
Since the relay station has the function of
20 calculating a transmission power according to a desired
reception level of a packet receiver, it can implement
stable and reliable transmission using the transmission
power. Since relay station 30 despreads a received
signal once and decodes it into an information seguence

25 (to be spread), it is feasible to effect a correction

for gain of the signal.
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4, relay station 30 is conprised of request signal receiver 31 for
a request signal; request 5 signal transmtter 32 for transmtting a
signal; request response signal receiver 33 for receiving a req g@é
signal transmtted in response to a request signal; request resg

transmtter

34 for transmtting a request response 10 signal to a re

signal received by request signal receiver 31; data processor 35 fo
processi ng packet data; interference | evel measuring part 36 for neasuring

an interference | % at, tﬂ mﬁﬁatdfonrelggd Oséqggﬁhca%o roPLL

determ ner 37 for

determ ether it eto per orm

connunlcathg $gy§§aegeggwarr§%3 éflgﬁggégDa%a prg&eﬁfth3§ne§Era

desired S|gna

i nformati on

rom a recelve spreads 1t 0] reprodu e

he. I, f bj
codi ng, spreaglﬁgf%gagggﬁichgngéPE%%gqﬁ%gﬂgegqges Egﬁ? &%Pasg%gﬁgg
I d f d
Fovel ool oul E et T bm it &P e Tore EgE AL %lgbou??né?r#%r

| evel calcula

p.
FomT fornatlon

| evel cand a 2P Ppaggtlon I ss at:f p cket receiver,. or the |i %
€

fronratranmn%sron

PRSTEol | 75 115788 G 5606 %hoﬁﬁ?

si cnal receiyver 3} has a f qptlon of
signal;

10

15

20

25

response signal receiver 33 for
receiving a regquest response signal transmitted in
response to a regquest signal; reguest responsé signal
transmitter 34 for transmitting a reguest response
signal to a regquest signal received by request signal
recelver 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
determining whether it is possible tc perform
communicatioh requested by a reguest signal.
Data pfocessor 35 extracts a desired signal from
a receilved signal and despreads it to reproduce
information. The reproduced information seguence 1is
again subjected to ceoding, 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 infermation
(e.g., information about an interference level and a
propagation loss at a packet receiver, or the like)

acguired from a transmission power controller (not
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receiving a request signal transmtted fromnobile station 10 or from
another relay station 30. A 5 notification of reception of a request signal
at request signal receiver 31 is fed into interference |evel measuring part
36. Interference |evel neasuring part 36 has a function of neasuring an
interference level at the host 10 station at the tinme of receiving a request
signal. Communi cation propriety determner 37 has a function of dgtm[r?[m(;ﬁi ng
whether it is possible to perform conmunication at a comuni cation spee
requested by a request signal received by request _5 signal receiver 31,
based on an isterflerence | evel neasured by interference | evel neasuring part
36. \Whether it is possible to performconmunication at a comunication
speed requested is Feterad ned,grfadr rexanples; BY f hadi ng afgAztbhum of

comuni cati on speed 20 avail able for comruni cation on the basis of the

i nterference develvireasu eddyuddd erdiefrerice dremedmi te@s ur £ Agm patiéb 86 and
conparing it wwth the comunication speed requested by the request signal.

The result ofstdieigdet erom nat i ofrdly comgitnécationadS peaphibet y3determiner 37
is fed into request response signal transmtter 34. Wien the determ nation

is that 116 ncxildc220nitofs pesspbhent ooper kor Meddife GoMmatycat | oy request
signal transmtter 32 is notified of the determ nation
request signal receiver 31 1is fed into interference
level measuring part 36.
Interference level measuring part 36 has a
function of measuring an interference level at the host
10 station at the time of receiving a request signal.
Communication propriety determiner 37 has a
function of determining whether it 1s 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 1s possible to perform communication at a
communication speed requested is determined, for
example, by finding a maximum communication speed
20 available for communication on the basis of the
interference level measured 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 1is fed into reguest response

signal transmitter 34. When the determination is that
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result. Request signal transmtter 32 has a function of 5 transmtting a
request signal when receiving a notification of the determ nation of being
comuni cabl e from comruni cation propriety determ ner 37. Request response
signal receiver 33" has a function of receiving a request response signal
10 transmtted in response to a request signal transmtted by reg@ggt 76jggnal
transmtter 32. Request response signal transmtter 34 has a function of
putting the determ nation propriety i nformati on based on the result of the

i nto a request

det t by. 15 det 37
rgsgggggas:gzgly dpgggnﬁﬁltt %8” F&EﬁégF ?é%%%hgir Er%%alr%QP%ﬂ o has a

function of, when.request . response 3 re elves r equest
response sraﬁ%PalpﬁgﬁWﬁT%?ﬁﬁg ﬂ%uﬁ?c fe? Fﬁﬁ?l@%%ﬁ?lncluded
in the recelved igquest response signal, |nto a request response signal and
transnlttlng equest response signal The destination of the request

response signal i's rela statlo 3 |Ie sfation _10_being a squrce of a
r equest signal ang® EHE qh gF8ﬁ5W§ §§éb|$$ afy Bn“¥BFFReluded in the

request srgng 117 .- .3 JUL 2006 About Base tatlon The confhguratlon of
base gtatron SBNGPLth@g @ request  signal  whe receivi

notification of the determination of being communicable
from communication propriety determiner 37.

Request response signal receiver 337 has a

function of receiving a regquest response signal
10 transmitted in response to a request signal transmitted
by request signal transmitter 32.

Request response signal transmitter 34 has a
function of .putting the determination propriety
information based on the result of the determination by

15 communication propriety determiner 37, into a reguest
response signal and transmitting the request response
signal. It also has a function o0f, when request
response signal receiver 33 receives a request response
signal, putting the communication propriety information

20 included in the received request response signal, into
a request response signal and transmitting the redquest
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 is specified by an ID included in the

request signal.
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described below referring to Fig. 5. As shown in Fig. 5, base station 20 is
conprised of transmtted data 5 processor 25 for processing transmtted data
fromthe core network and transmitting the processed data; received data
processor 24 for processing received data and generating received data to be
transmtted to the core network; request signal receiver 21 for receiving 10
a request signal; interference | evel neasuring part 22 for neasuridgUari0lh
interference | evel at receiving station 20; comrunication propriety
determner 26 for determning whether it is possible to perform

communi cat i ontARCHT FSHY ©t@%t9h 1C on the basis of 15 the interference

| evel measured by interference |evel neasuring part 22; and request response
signal transnittefn23 FBRILEHASHICN n§ia PRgResttrREPBNSEC STkl Rnt ai ning
communi cation propriety informati on, determ ned by conmuni cation propriety
det erm ner 26'©5C26PREGIRLOYS| FRAFTFeBEI 6r TAD haz- a AanehPBh 6P Hlebeiving a
request signal transmtted fromrelay station 30 or fromnobile station 10
and suppl yi ngra Padti fStadtish éf retemamit igfed helr detrstnsigpdl dada
interference | evel neasuring part 22. 25 interference |evel neasuring part 22
has a® funct PERCEE SPEastt | A§raPiReyFrentsaneiértad Kdgta SrouL tig06
receiving station 20 when receiving a notification of reception of a request
si gnal fronlﬁééﬁesﬁaﬁ%ﬂﬁﬂ and transmitting the processed data;

received data processor 24 for processing received data
and generating received data to be transmitted to the
core network; reguest signal receiver 21 for receiving

10 a reguest signal; interference level measuring part 22
for measuring an interference 1level at »receiving
station 20; communication propriety determiner 26 for
detefmining 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 reqguest response signal
transmittef 23 for transmitting a regquest 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 reguest signal to
‘interference level measuring part 22.

25 Interference level measuring part 22 has a

function of measuring an 1interference level at
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receiver 21. communication propriety determner 26 has a 5 function of
determ ning whether it is possible to performconmunication at a request
comuni cation speed included in a request signal received by request signal
receiver 21. Whether it is possible to perform comunication at a request
comuni cation speed is 10 determ ned, for exanple, by finding a nqﬁhgqmﬁ
communi cati on speed avail able for communi cation on the basis of the
interference | evel nmeasured by interference |evel neasuring part 22 and

conparing -it wth the request,connunication speed requested by the is
request signﬁ??eﬁﬁhﬁgsﬁtﬁggﬁﬁhségsW fral {?%%%ﬁ+$9eﬁ 7% €1%3t$%ﬁcpﬁbn of
transmtting a request r%sponse shgnal cont ai ni_.ng _conmmuni cati on gropriety

i nf or mati on BRCHPopriet §Tof 2cohRBNFEAt i BrSBasedi6R™t hESdBEEENi RafFR6m 20 by

comuni cati on groerie?i determ ner 26, to relay station 30 or nobile station
10 as a sourt®-BtVar guest signal. Request response transmtter 23 can
identify relay station 30 or transmtting station 10 as a source of the

request signal, bas¥BORIG2568Rce AFEPLEE Shcl BERATTANERe rdquelis si §nal
[ Met hod of Determ ning Communication Path] 1-19 - 3 JUL 2006  Met hods of
det er fi ni ng BUReFHRI caf i oRehRERITANIOBIPERESMLAI cAfi ORCSYSPem 1T6f the

present enbodi nent , ‘ ‘ ) )
perform communicatlon at a request communication speed

included in a request signal received by request signal
receiver 21. Whether it is possible to "perform
communication at a request communication speed is
10 determined, for example, by finding a maximum
communication speed available for communication on the.
basis of the interference level measured by
interference level measuring part 22 and cémparing it
with the request communication speed requested by the
15 request signal.

Request response signal transmitter 23 has a
function of transmitting a request <response signal
containing - communication propriety information on
propriety of communication based on the determination

20 by communication propriety determiner 26, to relay
station 30 or mobile staticn 10 as a source cf a
request signal. Request response transmitter 23 can
identify relay station 30 or transmitting station 10 as
a source of the request signal, based con a source 1D

25 included in the request signal.

[Method of Determining Communication Path]

119



wi |l be described below, while also detailing the comrunication path
determ ni ng net hod according to an 5 enbodi nent of the present invention. The
nmet hods of determ ning the comunication path include nethods of
determ ning a conmuni cation path with a | argest comruni cati on speed and
met hods of determ ning a comunication path satisfying a requi red‘i i ne
quality. 10 These nethods wi |l be described bel ow usi ng exanpl es Al lnAl0g h
nobil e station 10 serves as a transmitting station. Prior to the description
of the communication path determ ning nethods, an exanple of radio link 15
design in the pred@ithadst em idepeesinied ih FogmuglidRdricrni pgthio Frg. 6, the
cell radius in this systemis 1.66 kmand conmmunication at 64 kbps is
secured in Thigle tpprwohertidonsyshent hi ofsystemr smniurgdzed breat 384
kbps is available in part inside the cell where the 20 distance is 1.06 km
from base stwitlilon b20. dfsaribad t idpreonndctlion adkah adsiaglengeldyei s
applied in this system the present systempernits four conmmunication nodes
of single haprgsh kdgsiomubekhoplet3gamkbipsy siefglod hapcéadkbps toamsh nmul ti hop
64 kbps. 25 Supposing a relay at a relay station requires a double
commini cat i egmhadimerdth eff edtd veresantni taténhiepeed The 12BtBodEL @006
mul ti hcp connection becones half that in single hop connection. Nanely, the
effecti ve covharmiatiroh speedommunication path include methods of
determining & communication path with a largest
communication speed and methods of determzning a
communication path satisfying a required line guality.
10 These methods will be described below using examples in
which mobile station 10 serves as a transmitting
station.
Prior to the description of the communication
path determining methods, an example of radio 1link
15 design in the present system is presented in Fig. 6.
Referring to Fig. 6, the cell radius in this system is
1.66 km and communication at 64 kbps is secured in
single hop connection. 1In this system communication at
384 kbps is available in part inside the cell where the
20 distance 1is 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 Suppecsing a relay at a relay station reguires a double

communication time, an effective communication speed in
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is 152 kbps in 384 kbps mul ti hop connection, and 32 Kkbps in 64 kbps nultihop
connection. This point will 5 be detailed below. Fig. 7A shows an exanple in
which nobile stations 10 are connected to a base station 20 by single hop
connection; a nobile station 10 within 1.06 kmfromthe base station 20 can
be connected at 384 kbps, while another nobile station 10 apart nore 10 than
1.06 kmfromthe base station within the cell is connected at 64 kbpk.2008 g.
7B is an illustration showi ng an exanple in which a nobile station 10
located more than 1.06 km art gomthe ?’aﬁr% station 20 is conggcted by
mul ti hop corlM&ctt o §°r?d’beca T aP eSSt PER 305 RBr 18t afithG et HEBN t he
nmobil e station 10 and the base st t|on % is located within 1.06 km from
the base st&YIFEDOICR: conABELYon 3BATRBpS VRS © ﬂ&ﬂ&ﬂ%ﬂ%?%%ﬁwé@ﬁegke rel ay
station 30 and thg o@%&e statlé)n 20. If the nobil e station 10 and rel ay
station 20 36° até?| AL AP R KO kAP LE186RNETIBPC a1 OB84 Ahs3Zi s al so
possi bl e bet ween the nobi l e station 10 and the, relay station 30. Supposing

t he relay|%%ﬁﬁﬁe§nd@&mﬁppﬁh@uééﬁﬁﬁﬁ(ﬁﬁWQﬁF?tﬁ% ﬁélﬁMHQ%ﬁ$ Edhhect i on
shown_ in Fig. perm ts comruni cati on at 192 kbps between 25 the nobile
station 10 ak?ﬁal @ﬁ%aﬁégg SCAAon 2019 Met Rodd VIS Rt ePHRAPRG tHe ¥BHRHNI cati on
path 121 - 3 JUL 2006 with the | argest comrunjcation speed wil| be_described
bel ow wi th rx‘é?kélrje@tc%tFBle‘é B e RERRSEGSSEr to a base station 20

by single hop connection; a meobile station 10 within
1.06 km from the base station 20 can be connécted at
384 kbps, while another mobile station 10 apart more
10 than 1.06 km from the base station within the cell is
connected at 64 kbps. Fig. 7B 1is an illustration
showing an example in which a mobile station 10 located
more than 1.06 km apart from the base station 20 is
connected by multihop connection. Since a relay
15 station 30 for relaying between the mobile station 10
and the base station 20 is located within 1.06 km from
the base station 20, a connection at 384 kbps 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 possiblé between the mobile station 10 and the
relay station 30. Supposing the relay regquires 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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searching for the communication path with the |largest comunication speed

i ncl ude net hods of sequentially 5 searching for it, starting fromthe

comuni cation path wth the nmaxi mum avail abl e conmuni cati on speed and

nmet hods of sequentially searching for it, starting from the communi cation
path with the m ni num avail able conmunication speed, anong which met hod of
10 sequentially searching for the conmunication path, starting ngdﬂtﬂ@ﬁ
conmmuni cation path with the maxi num avail abl e communi cation speed will be
first described Eig. B i51§ flowchart show ng the operation of |
conmuni cat i o pBt i GetEifdisTdr G4 FRN4EEELA NI %%ﬂu¥%_ cBENGEEEEEPSA pat h
with the | argest comyunication speed. Mhile station 10 determ nes the-
cormmuni cat i oRchBle ¥n8"coRfbRFERCFon “Pat K & predet el ftnedethC8svarS of tine
or at timng when a need for communi cation 20 arises.. As shown in Fig. 8, the
nobi | e stati ®R2FFR3ET dtTenph® COTERMEATIRR 3BATRpHE &Y ngre BEEIESANect i on
(S"1). Specifically, nmpbile station 10 makes request signal transmtter |la
transnit a rEEURYPISRGAEAR EBRESI niRGLAEonRERPELEI 0RTcORRBEENEA 2 d4uest at
384 25 kbps and, when base station 20 receives the request signal
transhitted FEBRFADBBII &0t ath-onSABT LiRFefrofeide pymmunicaifonopstheye-
measuring part 22 neasures, the interference | evel at base station 20.
SubsequentlyVlﬁasetg?aﬂF%ﬁlQ@m availlable communication speed and

methods of seguentially 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 1is 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 hcop connection
(S11). Specifically, mobile station 10 makes request
signal transmitter 1la transmit a regquest signal
containing a communication connection reguest at 384
25 kbps and, when base station 20 receives the request

signal transmitted from mobile station 10, interference



makes communi cation propriety determi ner 26 determ ne whether it is possible
to performthe conmunication at 5 384 kbps with nobile station 10, based on
the neasured interference | evel. Then base station 20 puts comunication
propriety information on propriety of comunication thus determned, into a
request 'response signal and transmts the request response signal to 10
nobi |l e station 10. Thereafter, nobile station 10, receiving the reque%B
response signal, makes signal analyzer |lc analyze the conmmuni caf Pont |
propriety information included in the request response signal. As a

consequence, . if @he singLe hop ¢o ni cation %%é15.384 Ebgs i S possible, a
cormmuni cat i ohSPar hT6§ 5384 Rops ™ s g e IoH Tonmett 1 BhSF S S48PEFmTAEG Land t he
comunication_is started. |f i% is i ssible to performthe comruni cation.
by 384 kbps §Fn3?ae5%oﬁ On, a SERSHGE hade B S0 198 ayOstati on

30 avail able for 38%§5£Ps,nullihog connunicq%ion &512) S cificaILx, nobi | e
station 10 FFrAERSM THeftle<t™ sPGREF 1E6At FRFRETANES i E8FF&R€onnect i on
request at 384 kbgs and,, when a relay station 3Q receives, the, request signal
transmitted From25 Adbile RASRIOIE 160 PREIPEFay- TG FPHRBHCARASTr 85 t he
interference_level at the relay station itself, Then 123 3 JUL 2006 the relay
stati%n. 30 ﬁengénﬁﬂﬁﬁb§HQﬁ%ﬁw%&ﬁ?%@? fQet@rarﬁelﬂaro@ﬁla%t@?ﬁﬁl%éeﬂhetherit

is possible to ,
interference level. Then base station 20 puts

communication propriety information on propriety of

communication thus determined, into a reguest Tresponse

signal and transmits the request response signal to

10 mobile station 10. Thereafter, mobile station 10,

receiving the reguest response signal, makes signal

analyzer 1llc analyze the <communication propriety

information included in the request response signal.

As a conseguence, 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 (SiZ). Specifically, mobile station 10

transmits a request signal containing a communication

connection reguest 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 1itself. Then
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perform the conmuni cation at the conmunication speed (384 kbps herein)
requested by the request signal, 5 based on the neasured interference |evel.
When the result of the determnation is that it is inpossible to perform

t he conmuni cation, the relay station 30 puts the conmunication propriety
“information indicating the incapability of the conmunication, iigghéiﬂ
request 10 response signal and transmts it to nobile station 10. 1 H?H@
case, request signal transmtter 32 transmts no request signal. Nanely,
since it is 'Inpossible foz this relay station 30 to performthe,
communi cat i of@&t TehaYr e§udSiOBondtini Bakedn SpeBdNirationusPrepsiesyls
performa search for a conmunication path fromthis relay station 30 to base
station 20. F®F¥e¥RiBeEeadodn, detpaRSRESSHBARTHRIL hétr edSesPOsSEdRaE | §0
termnated at the point . of the determ nation of incapability of

comuni cat i dReT fABReN&c RoEwiwAg datdidasatoft g f iComawani c20- igin t Beeeftire
mobi | e comuni cati on system Wen conmunication propriety determ ner 37
determ nes thag4 i%bps pgossible tEPETHd the Ehenumegaesen, sthiaatel ay
station 30 transmts a request signal containing a_ communication connection
reques8t at 3IBAS&BpN WEBR 2ZBepHaveedt dintmr Dorereei Veavahe r ddugsst thiegnal
transmtted fromthe relay station 30, interference |evel neasuring 124 - 3

JUL 2005 par¥es2lieasutbs thésrmtasftdoendes |dwl bt itelbpeesiblat fon and

comuni cation propriety determ ner 26
perform the communication, the relay station 30 puts

the communication propriety information indicaEing the
incapability o©f the communicaticon, into a reqgquest
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, 1t 1s wuseless to
15 perform a search for a communication path from this
relay station 30 to base station 20. For this reason,
transmission of the reguest signal is terminated at the
point . ¢f 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 reguest signal containing a
communication connection request at 384 kbps. When
25 base station 20 receives the reguest signal transmitted

from the relay station 30, interference level measuring
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determ nes whether it is possible to performthe communication at the

request comruni cation speed with 5 the nobile station,

based on t he neasured

interference | evel. Subsequently, base station 20 nmakes request response
signal transmitter 23 transmt a request response signal containing the
communi cation propriety “Information on propriety of communicati_ ngto b@e

relay 10 station 30 as a source of the request signal. The relaa Lam n 30,
recei ving the request response signal thus transmtted, transmts a request
response signal containing the comrunication progriety i nformation

in the receiPA: r égueBeasespdnddisi §RaEraRGSTS e h

i nformati on

makes signa
included in

i ncl uded

e¥eAmMAt cahiconPpsopri ety

at the relay station itself ("communicable" herein), to nobile
station 10. SH#driambi fedst SOMBWNITGticacei MFAPTiARYr ed@éSrminsgponse si gnal
anal yzer Ilc analyze the 20 comunication propriety information

date et veepodse stgnab. Bosgiddssefen@eridgriihethe

communi cation by 384 kbps nultihop connection is possible, that is,
rel ay stati erer@ichbase ast dthionr2qubsth comenwohrami cablseeedhes Hobi | e
station 25 deter-nines the communi cation path by 384 kbps nultihop

connecti on dnitk st@piket heatdpminibesteomn 125e - m8aguir 2001t fdweence

comuni cation by 384 kbps nultihcp connection is inpossible, the nobile
station att ergesl. Subsequently, base station 20 makes reguest

10

15

20

25

response signal transmitter 23 transmit a request
response 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, 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
the communication propriety information at the relay
station itself ("communicable™ Therein), to mobile
station 10. |
Then mobile station. 10, receiving the request
response signal, makes signal analyzer 1llc analyze the
communication propriety information included in the
request response signal. As a consequence, if the
communication by 384 kbps multihop connection is
possible, that is, when the relay station 30 and base
station 20 both are communicable, the mobile station
determines the communication path by 384 kbps multihop

connection and starts the communication.
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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 single hop
connection, the nobile station determ nes the comrunication path by 64 kbps
singl e hop connection and starts the comunication. Wien it is inpdsgig to
10 performthe comuni cation by 64 kbps single hop connection, the nobile
station attenpts to ccnnect by 64 kbps multihop connection (S14). A specific
method is the sanme as the aforenentioned attenpt on the 384 kbps nul tihop
connection. Wen iifistpessitdrmunlastpenf ot t hé8domihnTat moAtbRos4 kbps
mul ti hop connection, the nobile station determ nes the comunication path
by 64 kbps nebnnécplienndsctinpoandblst arttss t hebédamatiaatdonatWaBptst i s
i npossible to performthe conmunication by 64 kbps nmultihop 20 connecti on,
t he nobi |l e stat Fonnesti fapabl ébpls aamyngloonupi camnaTtamh t hel dbbi | 2 station
like a cell phone or the like is determned to be | ocated outside the
comuni cat i ospeackehic Asnelescdi bes abbwe, sabmbi | @sst aheonaiOre@énsequedti al |y
attenpts to connect fromthe fastest conmunication speed and establishes a
connetti on tati@pt SnJthe206@ higes stiatdgiom ROp atohhectdomini §ag¢nohtspeed
determ ned as communi cable, whereby it is feasible to determ ne

is possible to perform the communication by 64 kbps

single hop connection, the mobile station determines
the communication path by 64 kbps single hop connection
and starts the communication. When it is impossible to
10 perform the communicaticn by 64 kbps single hop
connection, the mobile station attempts to connect by
t4 kbps multihop connection (814). A specific method

is the same as the aforementioned attempt on the 384

kbps multihop connection. When 1t 1s possible to
15 perform the communication by 64 kbps multihop
connection, the mobile station determines the

communication path by 64 kbps multihop ccnnection and

starts the communication. When it 1s impossible to

perform the communication by 64 kbps multihop

20 connecticn, the mobile station 1s incapable c¢f any

communication and the mobile station like a cell phone

or the 1like 1is determined to be located outside the
communicaticon 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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t he communication path with the | argest communication speed and establish

t he connection between nobile station 10 and base station 20. A nethod of
sequentially performng the search fromthe conmunication path with the

m ni mum conmuni cation speed will be described below. Fig. 9 is a flowhart
showi ng the operation of conmunication path 10 determner 11 in deter i ng
a communi cation path with a | argest communi cation speed. It is assonky Qﬁ@
the conditions for radio link design are the sane as those in Fig. 6 and
nobi | e comuni cation system 1 permts the conmunication speeds of 384 kbps
and 64 kbps itRSEachtatl28 tAe &t n§he rmdEnEhEC? HEChubPiepsdede rarshoad in Fig.
9, nobile station 10 first attenpts to connect by 64 kbps nultihop
connection i mSwhFeRtpnicgbdgasy wocsekyrdt cormbifiasihlon tS21detexmperific
method is the same as the aforenentioned attenEt on the 64 kbps nultihop 20
connection. \Wien femngnpessibhe Rakpertormiiie lesgrali carombsaBlokbps
mul ti hop connection, the nobile station attenpts to connect by 64 kbps
single hop SRRkt v vihg teb seslir | hjet heobaekibis nulktsthagen corriectd on
(S23)". When the first attenpt results in 25 ffinding incapability of the
comurf cat i orst®righ KidhsanankbasdcptabharcEPon, the nobile staticn al so
attenpts 127 - 3 JUL 2006 to connect by 64 kbps single hop connection (822)
because there is aRposstbpHi tyf t Isgguend ifagdilwr geirdorming the search

from the communication path with the minimum
communication speed will be described below. Fig. 9 is
a flowchart showing the operation of communication path
10 determiner 11 in determining a communication path with
a largest communication speed. It is assumed that the
conditions for radio link design are the same as those
in Fig. 6 and mobile communication system 1 permits the
communication speeds of 384 kbps and 64 kbps in each of
15 the single mode and the multimode. As shown in Fig. 9,
mokile station 10 first attempts to connect by 64 kbps
multihop connection in which 1t 1is easy to secure
communication (S21). A specific method is the same as
the aforementioned attempt on the 64 kbps multihep
20 connection. When it 1is pcossible to perform the
communication by 64 kbps multihop connection, the
mobile station attempts to connect by 64 kbps single
hop connection, while securing the 64 kbps multihop
connection ($S23). When the first attempt results in
25 finding incapability o¢f <the communication by 64 Kkbps

multihep connection, the mobile station also attempts
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connection occurred because of the absence of an appropriate relay station
30. Wien this attenpt 5 results in finding incapability of the conmunication
by 64 kbps single hop connection, the nobile station beconmes incapable of
any commruni cation. Wen it is possible to performthe conmunication by 64
kbps single hop connection, the nobile station 10 attenpts to conngqi] 3§i6 384
kbps mul ti hop connection, while securing the comuni cation by 64 kbps single
hop connection (S24). Wien it is possible to performthe comunication by
384 kbps multi hop connection, the nobile station attenpts to connect by 384
kbps single 18 Hopethedti ofd wibpPe seidurieighdie commesitdéani ofSBY)384 kbps
mul tihop connection (S26). Wen it is inpossible to performthe

communi cat i ope®FUS84 Kipee silifgl @ hppssebhhetyi obhat hetlmbiflad 1strgt i én starts
comuni cation at the maxi mum of communi cati on speeds succeeded in 20

est abl i shnengonfiecbhnnni eacrhoncher beskmse, k. ,théie aksanoai cafi oanby 384
kbps mul ti hop connection (effective conmunication speed of 192 kbps). Wen
it is possidperoeprpereor meflhy com@biiccat idh. by 38%ekbpshisi ngteehpp
connection, the nobile station starts the 25 comrunication by 384 kbps
singl & hop comwmettsohn Whediag snepp824liitty i npossiotwutbcpeidor byt he 128 -
3 JUL 2006 communi cation by 384 kbps multihop connection, there is also a
possibility ¢hatkbpe faingle imorpomeriéonion, the mobile station

becomes incapable of any communication.
When it is possible to perform the communication
by 64 kbps single hop connection, the mobile station
10 atfempts to connect by 384 kbps multihop connection,
while securing the communication by €4 kbps single hop
connection {(S24). When it is possible to perform the
communication by 384 kbps multihop connection, the
mobile station attempts to connect by 384 kbps single
15 " hop connection, while securing the communication by 384
kbps multihop connection (S26). When it is impossible
to perform the communication by 384 kbps single hop
connection, the mobile station starts communication at

the maximum of communication speeds succeeded in

20 establishment of communication heretofore, i.e., the
communication by 384 kbps multihop connection
(effective communication speed of 182 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 824 it is impossible to perform the

1~
~
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occurred because of the absence of an appropriate relay station 30, and thus
the nobile station also attenpts 5 to connect by 384 kbps single hop
connection (525). In this case, where it is inpossible to performthe

comuni cati on by 364 kbps single hop connection, the nobile station starts

t he communi cation at the maxi mum of comrunication speeds succeedegjhgznﬁ
establ i shnent of 10 communi cati on heretofore, nanely, the comrunicat’ion %y

64 kbps single hop connection. Wien step S25 results in succeeding in the
384 kbps sin%Ie hop connect i on the nobi| e station determ nes the

conmuni cat i off PEEA YRR T 1584 RppsB4i WghPe RoptiBAReCONDS EAPTot A11RE] Hes 15
communi cation. Since the search is started fromthe comunication path with
the nini mum @&@PunifcaPPsis ispdddy eddE % ot iSec dPdmdiite offi comAMIRGRiGh as
described above, the tinme to the start of comunication can be 20 kept as
short as pos&CEMEresy HaGaissethirihg #ReSR5ecBimahi SRPIFOR HAUE HHEY he
comuni cation path with the |argest comrunication speed_can be determ ned by
perform ng t BE2$ERTch § or 2PRe [BHURRR afiPoR Lfat H-athi 92 adEepwi tdemntey easi ng
t he communi cation speed. A nethod of determ ning the conmmuni cation path
sati sPying t k& FOGHSEd BY nEB fuaPP s yShiPIlehE8oRe SOMNESF 1070 (2 IUL 6 next .
Prior to the description of the communication
this case, where 1t 1s impossible to perform the
communication by 384 kbps single hop connection, the
mobile station starts the communication at the maximum
cf communication speeds succeeded in establishment of
10 communicaticn heretofore, namely, the communication by
64 kbps single hop ccnnection. When step S25 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
i5 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 guality will be described
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path determ ning nethod, |let us describe the line quality and others
exenplified in the description. The required line quality herein is defined
by 5 communication speeds, values of which are four values of 1 Myps, 2
Mops, 4 Mops, and 8 Mops, and communi cati on nodes corresponding thereto are
1, 2, 4, and 8 Mips nmultihop and single hop communi cati on nodes. In the
above-described nultihop connection a relay 10 required doubl e t he JUL 2006
comuni cation tinme, but here is also described a case where the relay rarely
causes the delay of the conmunication tinme. Since these two cases occur
dependi ng uporeslyst e@siofr nudtithep detayiptabnomf 30has desoun bestt beh ow,

whi ch flow shoul d be adopted is 15 determ ned according to the system of
relay statiorp@h dEeeminihpp metydsystiens,usi |deberiescribed betow. The
first nmultihop system as shown in Fig. 10A, is a systemin which the relay
station perf aruesl oy retdycthennsaksspbnfdad g teéeeptsisarigftipacket. In this
case, 20 therefore, supposing a tine necessary for transm ssion of N packets
in single hop conmiiiecategnikedl nNliret iguelingcessaeynf ars paekehetr amgm ssi on
in multihop comunication is 2xTn. Nanely, the comunication speed during
mul ti hiop commammineatiaat ien haptetibe caaimes cafi omizh speed fduwr mgaBiggl e hop
comuni cation. The second nultihop system as shown in Fig. 10B, is a system
in la(r) - 3cfUL 2008bwhi,ch 2 heMbpbay st atMbpsal samaer f ®r meibpal,ay and

communication modes corresponding thereto are 1, 2, 4,
and 8 Mbps multihop and single hop communicatioB modes.
In the above-described multihop connection a relay
10 required double the communication time, but here 1is
also described a case where the relay rarely causes the
delay of the communication time. Since these two cases
occur depending upon systems of multihop relay station
30 as described below, which flow should be adopted is
15 determined according to the system of relay station 30.
The multihop zrelay systems. will be described below.
The first multihop system, as shown in Fig. 10A, 1is a
system in which the relay station performs no relay
transmission during receptiocn cf packet. 1In 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



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
time for 5 transm ssion of N packets is equal to the tine necessary for
transm ssion of (N+1) packets. In the forner system where the |line quality
request is one for k Mops, the comruni cation speed satisfying the_ﬁgﬁygwﬁ IS
k Mops in single hop connection and 2k Mops 10 in nultihop connectft on;
the latter system where 15 the line quality request is one for k Mps, the
comuni cation speed satisfying the request is k Mops both in single hop
connecti on andhiohnul thhop redamect isdrt ifre operst i onpetfarmsmunetayi on path
determning nethod in the fornmer multi hop systemw || be described wth
reference to Ergnsiissitendure ngequecepk 1 dmeo fqualckayt .i s Iyl vEmi ascase
comuni cation speed (S30), nobile station 10 first attenpts to nmake a single
hop 20 connectébay atsttahieiogi v@h coramemicad | ahespeedl (681pa83&t &3biner S37).
For exanple, where the required line quality is 2 Mps, the nobile station
attenpts to reomecioby &F Mipe snngl ephopetonnest itdmatf S3He t3peci foeally,
nobile station 10 transmts a request 25 signal containing a conmuni cation
connechi on regrEssmbisithe gfvem camnigicati b8 Speadland,o whegie basemst ati on
20 121 - 3 JUL 2006
necessary for transmission of (N+1l) packets. In the
former system, where the line gquality request is one
for k Mbps, the communication speed satisfying the
request is k Mbps in single hop connection and 2k Mbps
10 in multihop connection. In the latter system, where
the line gquality request 1s one for k Mbps, the
communication speed satisfying the request is k Mbps
both in single hop <connection and in multihop
connection.
15 The operation of a communication path determining
method in the former multihop system will be described
with reference to Fig. 11. When the required 1line
gquality is given as a communication speed (330), mobile
station 10 first attempts to make a single hop
20 connection at the given communication speed ($31, 833,
335, or 837). For example, where the required line
gquality is 2 Mbps, the mobile station attempts to
connect by 2 Mbps single hop connection (833).
Specifically, mobile station 10 transmits a request

25 signal containing a communication connection request at

the given communication speed and, when base station 20



receives the request signal transmtted fromnobile station 10, int
| evel neasuring part 22 neasures the interference |evel at base station 20.
Subsequently, based on the neasured interference | evel, 5 conmuni cat
propriety determ ner 26 determines whether it is possible to performthe

conmmuni cati on

by the request signal. Then base station 20 puts the comrunication
i nformation based on 10 the determ nation, into a request response s

transmts it to pobile station 1.0. Nobile station 10, receiving,th
response si ghafSitRgn Uit erdfiHESE widdhe! i £XRE SPodsisd eJ‘-:t"t‘i?mpeF“Pgll

singl e hop

conmuni cati.on at the_given co nicati on speed, based
connunicatioﬁt%?bﬁ?ie§94lﬁ%ﬂqﬁﬁﬁ%%?W?%lugggeﬁn NERE édﬁ%stp?ﬁgpoﬁg
When it is possible tqﬂggenfornl he singggyggp comyuni cati on .at the

communi cat i JACSPerdS t

nobiHeE TSR nifes 3IRE  S&ArdRcatPo

and starts the comunication. Wien 20 it is inpossible to performth
hop conmuni taPFeRAYGE L He GRVER O8mmiMG G Sheldtketfrrenedi t&Vetati on
attenpts to nake a, nulti hop connection at a conmunication _speed. equ
doubl 2 the ¢FVBRUNEBAMUATCatPEAPEPREY (532te5RANCEr S3B). FRrCERANBFe, 25

where 2 Mops is given as the requested line qualit

the nobile sta

attenpts to wopHes ¥ 5v:4lﬁbp%0§§§bl93'glmpﬁé eIm ghe communicaticn

10

15

20

25

with mobile station 10 at the communication speed
requested by the regquest signal. Then base station 20
puts the communication propriety information based on
the determination, intc a request response signal and
transmits it to mobile station 10. Mobile station 10,
receiving the regquest response signal, then determines
whether 1t 1is possible to perform the single hop
communication at the given communication speed, based
on the communication propriety information included in
the reqguest 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
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 (832, S$S34, or S$S36). For example,
where 2 Mbps 1s given as the regquested line gquality,

the mobile station attempts to connect by 4 Mbps
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mul ti hop connection S39). Specifically, nobile station 10 transmts a
request signal containing a communication connection request at the
comuni cation speed of twice the given communi cation speed and, when 5 a
mul tihop relay station 30 receives the request signal transmtted fromthe
nobile station 10, the relay station 30 neasures the interferencg h :ﬁ
the station itself. Then the relay station 30 nakes conmunicati H E rlety
determ ner 37 determ ne whether 10 it is possible to performthe
conmuni cation at the comunication speed (4 Mops herei n%L requested by the
request si gna@uldxai oRoPRECHERSuUredSPAlerfer e%@leéGé lywhennelvele esul t  of
the determnation is that it is inpossible to performthe comunication, the
relay 15 statStrt 30 putls tﬁénéﬁﬁﬁﬁnl@atréﬁupﬁépr$€gyainf@@nﬁél@hnglnﬁlcatlng
the incapability of the commnication, into a request response signal and
transmts the:qﬂélqms-‘tatﬂr@spangee@ltgm requdet neli | ehet atdromunistiant his
case, request signal transmtter 32 transmits no 20 request signal in order
to increase tdpessf fakieneyeothet lgg vephi ¢enwonhont tani spesysteerd, Wiem
comuni cation propriety determ ner 37 determnes that it is possible to
perform t he commitiidatd orglahestet agnsfat rene3d@est tdesmdmiestr equiestl si gnal
containing a comruni cation 25 connection request at 4 Mops. Thereafter, when
base station t2Z@nsauiditest them 33 he 3 i lM06tation 10, the relay
station 30 measures the interference 1level at the
station itself. Then the relay station ib makes
communication propriety determiner 37 determine whether
10 it 1is possible to perform the communication at the
communicaticon speed (4 Mbps herein) requested by the
request signal, based on the measured interference
level. When the result of the determination 1s 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 reqguest response signal and transmits the reguest
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 reguest signal containing a communication

25 connection request at 4 Mbps.

Thereafter, when base station 20 receives the



request signal transmtted fromthe relay station 30, interference |evel
measuring part 22 neasures the interference |evel at the base station and,
based on the neasured interference |evel, comrunication 5 propriety
determ ner 26 determ nes whether it is possible to performthe comunication
with the nobile station at the requested comunication speed. S bse%yently,
base station 20 nakes request response signal transmtter 23 tra st 2086
request response 10 signal containing the conmunication propriety
information on propriety of communication to the relay station 30 as a
source of theegegdestigingdal trapenitepdy fdtom | ohe 3Cceldevei Vest it Béquest
response signal and transmts a request response signal containing the 15
communi cat i ohnpeoperengei nflevrat i ovwaisncdlivded Bart helZ r esesvedepseqtbst
response signal and the communication propriety information at the relay
station ("cbowhenfeundhee Hevwdh)att dheobbeeestsftdtirriOantherbagnsbi ba station
10, receiving the request response 20 signal, determ nes whether it is
possi bl e to peef or meatheedul t i hoperberenceat i drevatl t he gbumenuntoatunicati on
speed, based on the communication propriety information included in the
request respenserségnal deWeemiined s 2posseébkemtioeper fdrahhtehe mitti hep
communi cation at the 25 given comunication speed, that is, when the relay
station 30 apespiskestat imr2Orhothearmmomimithbheyitd4 thed 1oki2606
station at the reguested communication speed.
Subsequently, base station 20 makes reguest Eesponse
signal transmitter 23 transmit a reqﬁest 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 request response signal
and transmits a reguest response signal containing the
15 communication propriety information included 1in 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 reguest 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 1is
possible to perform the multihop communication at the

25 given communication speed, that 1s, when the relay

station 30 and base station 20 both are communicable,
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the nobil e station determ nes the conmunication path by nultihop connection
at the communication speed and starts the comunication. Wien it is

i npossible to performthe conmunication at the given communi cation 5 speed,
the nobile station is incapable of any communication. A conmmunication path
determining nethod in the latter systemw thout delay of comuni c_rajilﬁg UT]E)eed
w Il be described belowwth reference to Fig. 12. First, 10 whe dle?
requested line quality is given as a comuni cation speed, nobile station 10
attenpts to _.connect. by single hop connection at the comuni cation speed
(541 523, A R i) s TR LoR Aanr e Laner £ MBI U Voh SEUE ey oquest ed
line quality, thﬁlnnbile 15 station attenpts to conne¢ct by 2 Myps single hop

connecti on (YHLINR® st HRR hotlt of thihe SRR CBRLIORONPREEF0N2TE the sane

as the above and redundant description is omtted herein. Wien it is
possi bl e t o F&Fot mttive CORRURLEEELEOR- 20WAENt het gilven 1BBRFIAPLEL i BR speed,
the nobile station determ nes the ¢ommunication path in single hop

connecti on &SHIRFRoMIENI CHITBRLSPELARarRl sitaf sTLRBR R tARTHM: When it
isnngossible to performthe  single hop comunication at the given

co i cati oS speBhe t HEPbbF | e 5§24tV at PenpiiCiRpke &LnuldFhop

connection at the communi cation speed ($42, S$S44, 546, 135 - 3 JUL 2006
communication.

A communication path determining method in the
latter system without delay of communication spged will
be described below with reference to Fig. 12. First,

10 when the requested line quality 1is given as a
communication speed, mobkile station 10 attempts to
connect by single hop connection at the communication
speed (S41, S43, 845, or 8§47). For example, where 2
Mbps is given as the requested line quality, the mcbile

15 station attempts to connect by 2 Mbps single hop
connection (S43). A specific method of the attempt on
connection 1s the same as the above and redundant
description is omitted herein.

When it is possible to perform the communication

20 at the given communication speed, the mobile station
determines the communication path in single hop
connection at the communication speed and starts the
communication. When it 1is impossible to pérform the
single hop communication at the given communication

25 speed, the mobile station attempts to make a multihop

connection at the communication speed (S42, 3544, S46,
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or $48). For exanple, where 2 Mips is given as the requested line quality,
the nobile station attenpts to connect by 2 Mps nultihop connection (344).
A specific nmethod of the attenpt on connection is the 5 sane as the above
and redundant description thereof is omtted herein. Wen it is possible to
performthe nmulti hop comruni cati on at the comuni cati on speed requg§g@ﬁzmg
the request signal, the nobile station determ nes the conmunication pa I'n
mul ti hop 10 connection at the conmunication speed and starts the
communi cation. Wien it is inpossible to performthe conmunication at the
gi ven comunpgatifoh speddr tdeampbbi | ertstrat | 8n M s ntapabilverof aanyche
communi cation. When a requested line quality is given, the 15 nobile station
is able to detegrmsned Ne mongual tayi onhepatdbislat isfaihgnt hetkpesqual ity and
make a connection, as described above, and it is thus feasible to provide a
hi gh- qual i t ycoomeuti c&tyi org erbponnenl t ien therecéxioant & fl4iral ity of
comuni cation 20 paths satisfying the requested line quality, a
comuni cat i oappat.iicayméehdét erim ned bytnampowiong domneccapmnuni cattihen pat hs,
based on hop counts fromnobile station 10 to base station 20, based on
total § of teansmassitre pawers ahdnoeidusdsiret | des i pntomt theltagpf25 sst ati on
30, or the like. For exanple, where the conmmunication speed of 2 Mips is
request ed ascmittnd 1I36reil. JUWHMAs it 1is possible to perform the
multihop communication at the communication speed
‘requested by the reguest signal, the mobilewdstation
determines the communication path in multihop
10 connection at the communication speed and starts the
communication. When it 1s impossible to perform the
communication at the given communication speed, the
mobile station is incapable cof any communication.
When a requested 1line gquality 1s given, the
15 mobile station is able to determine the communication
path satisfying the line gquality 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 1line 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 1s regquested as a line
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quality and if the 2 Mps single hop connection and 4 Mops nultihop
connection both are available, the 2 Mips single hop path with the smaller
hop count may be determ ned as a comunication path. Since the present 5
enbodi ment adopts the nmethods of first attenpting the single hop_%onnecti on,
the conmunication path with the smaller hop count is preferential PyUL 2008

sel ected. (Second Enbodi nent) The nobil e comuni cati on system and

communi cation 10 path determ ning nethod of the second enbodi nent for
permtting comuni cation path determner 11 to determ ne an opti nal

communi cat i oA*&pked ANAl e tRRser MEBE, USIHF aRCBRX&HNNE B AhARDbE| e

comuni cation systemwth nulti gl,e rel a}é stations 30. Fig. 13 to 15 Fig. 15
show t he corfPRRIrael ohobf CRBBPFELoRaPPER BFe 2V aiclanlat athen2 3¥erand base
station 20, respectively, which constitute the nobile comrunication system
accordi ng toSimelsed i @abddi nefb. TRPolrmaALLET e ISXmt iCOMNtThEagon®Egur ati on
of nobile station 10 will be first described with reference to Fig. 13.
Mobi | e st atdoreamingd cofphi SN fuewt BRfhal Shaesnitherprasantor
transmtting a request signal; request response ' signal receiver 11b for
recei ¥i ng a geepeticrespdrss s25- ke gharhedansf t fedstn atdsmnisiara other equest
signal; comunication speed determner lid for determning a 137
single hop connection, the communication path with the
smaller hop count is preferentially selected.
{(Second Embodiment)
The mobile communication system and communication
10 path determining method of the second embodiment for
permitting communication path determiner 11 to
determine an optimal communication speed will be
described, using an example of the mobile communication
system with multiple relay stations 30. Fig. 13 to
15 Fig. 15 show the configurations of mobile station 10,
relay station 30, and base station 20, respectively,
which constitute the mobile communication system
according to the second embodiment.
[About Mobile Station]
20 The configuration of mobile station 10 will be
first described with reference to Fig. 13. Mobile
station 10 is comprised of request signal transmitter
1lla for transmitting a request signal; reguest respocnse
signal receiver 11lb for receiving a reguest response

25 signal transmitted in response to a request signal;

communication speed determiner 11d for determining a
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- 3 JUL 2006 communi cati on speed on the basis of a request response signal;
and comruni cation path selector 11f for selecting a comunication path on
the basis of a comunication speed determ ned by conmunication speed 5
determ ner lid. These conponents constitute comunication path determ ner 11
Mobile station 10 is also provided with connection signal transnij%§@1%ﬁﬁfor
transmtting a connection signal, and ACK signal receiver 15 for r iving an
ACK signal transmitted in 10 response to a connection signal and:is further
provided with transmtted data processor 13 and received data processor 12
simlar to thossunhcabbiche ssteatd orm 10henbashe foff ¢ eebhodsnentspRegeest
signal transmtter |la has a function of 15 transmtting a request signal
contai ning asi¢giator adicsti agumshingttibe hasatlst asedrctBequeklt si gna
transmitter Ila transmts the request signal on a regular basis or at timng
of communi casebactAhteraa cesthmnhiobtdonmmupietat i on, téguedtsdisgnalf t sansmtter
lla 20 reqgularly transmts the request signal. Request response signa
receiver 1llbctmasuaichtubhehi apeddr deeievtivigea reguesimmeasiponsieorsi gpakd
transmtted in response to a request signal. A request signal received is
fed i Bto condebécaihen spaddi. 25 det®hskser |dohpdCamimi catbaptipaed
determner lid has a function 136
communication path determiner 11. Mobile staticn 10 is
alsc provided with connection signal transmitter 14 for
transmitting a connecticn signal, and ACK signal
receiver 15 for receiving an ACK signal transmitted in
190 response to a connection signal and is further provided
with transmitted data processor 13 and received data
processcr 12 similar to those in mobile station 10 in
the first embodiment.
Request signal transmitter 1lla has a function of
15 transmitting a request signal containing an ID for
distinguishing the host station. Request signal
transmitter 1lla transmits the request signal on a
regular basis or at timing of communication. After a
start of communication, regquest signal transmitter 1lla
20 regularly transmits the request signal.
Request response signal recelver 1llb has a
function of —receiving a request <respconse signal
transmitted in response to a request signal. A reguest

signal received 1is fed into communication speed

25 determiner 11d.

Communication speed determiner 11d has a function
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- 3 JUL 2006 of determ ning a conmunication speed fromnobile station 10 to

base station 20, based on a request response signal received by request
response signal receiver |lb. Conmunication speed determ ner 11d has 5

interstation comuni cation speed determiner Ile for determ ning an
interstation communi cati on speed between the nobile station and rgigg
station 30 or base station 20 as a source of a request response sig L W6+t he

basis of an interference |level at the source of the 10 request response

signal included in the request response signal. Comrunication speed

determ ner 19 determingsdt he commmitihtabhospesgerdomins | engpaieon

10 to

base station. 20, based or the interstation comrunication speed determ ned

by i nter st atdtEt i1 cddruiccabEen speadidet edlh ndraddde amd basesiqodsan
interstation comuni cati on speed between each pair of

stations constituting

t he comuni caadmm gt Is ifaren r eleapeivstcht bgn. r8Quasta sesporsef $hgnadkquest

response signal to base station 20, included in the received request 20

response si gredeiwder dlbhe Shommendfathenr egeest deespoisersilgaalhés base

station 20,

the request response signal contains no informtion of

i nterstati onntcommet oot | ororspeedcatndnt hesedtie daterstasronlleonfwni cation

speed determ ned by interstation 25 conmuni cation speed determ ner

Ile is

not hi ng but ddtermionimmi zat iohespeetibat weemurtieatriams mMgddedidostetenn 139

10

15

20

25

the mobile station and relay station 30 or base station
20 as a source of a reguest response signalv on the
basis of an interference level at the source of the
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
communication speed determiner 1lle and based on an
interstation communication speed between each pair of
stations constituting the communication path from relay
station 30 as a source of the request response signal
to base station 20, included in the received request
response signal. Where the source of the request
response signal 1is base station 20, the regquest
response signal contains no information of interstation
communication speed, and thus the interstation
communication speed determined by interstation
communication speed determiner 1lle is nothing but the

communication speed between the transmitting station

|
|
|



- 3 JUL 2006 and the receiving station. Now, |et us describe a nethod of
determ ning the comruni cati on speed on the basis of the interference |evel.
The conmuni cation speed is normally one of discrete values determ ned 5
dependi ng upon chip rates and thus, for exanple, the 10 conmunicati on speed R
can be determned as a maxi num satisfying the follow ng expression3U@fZﬁER
value S determned by the interference level. R < S x k(constant)
Communi cation path selector 11f has a function of determning a
comuni cation path, based on the information of the comrunication speed
det er mi ned byndcdunire€aeilon ngpestaiépermi ndewildlehbris sgesidnids 1y, it
sel ects each of a conmunication path in a single hop 15 connection and a
communi cat i orepae@ wift hdateangesng cdmumicsauindsadgead. spAbButorRebhy St ati on]
Rel ay station 30 will be described next. In the present enbodi ment, relay
station 30 iBasigi |t tde20inskayeseariconl@eln t hEhki reomenbbdanéat as
descri bed above, in that it does not function sinply as a repeater for
rel ayi ng spreagedi grmal sorsedilyedenas aheyisareterhewadorki gdeheronnefl rel ay
station 30 will be 25 described referring to Fig. 14. As shown in Fig. 14,
rel ay>st ati otegOndsngompoirsedhdp redquest asdgridlus, for example, the
communication speed R can be determined as a maximum
satisfying the following expression for SIR wvalue S
determined by the interference level.
R < § x k{(constant)

10 Communication path selector 11f has a functicn of
determining a communication path, based on the
information of the communication speed determined by
communication speed determiner 1ld. More specifically,
it selects each of a communication path in a single hop

15 connection and & communicaticon path with a largest
communication speed.

[About Relay Station]
Relay station 30 will be described next. In the
present emboediment, relay station 30 1is 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 configﬁration cf relay station 30 will be

25 described referring to Fig. 14. As shown in Fig. 14,

relay station 30 is comprised of reguest signal
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140 - 3 JUL 2006 receiver 31 for receiving a request signal; interference

| evel neasuring part 36 for neasuring an interference |evel at the host
relay station 30; request signal transmtter 32 for transmitting a 5 request
signal; request response signal receiver 33 for receiving a request response
signal transmtted in response to a request signal; interstation

communi cati on speed determ ner 38 for determ ning an interstation JUL 200
comuni cati on 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 rateiterenc2l| evébri nclrededviimg he & equesduesesponsgnailgna

recei ved by request response signal receiver 33; request response signal
transmitter Bdtépfeidbnteansmietlt imegaaurtegyedt rtespdnge rsingned uxong akni ng

i nformation of the comruni cation speed determ ned by interstation

comuni cat i ohnspeedrdeter niseel38aand thienf Growt | aredy t hetation 30;
interference-,-level neasured by interference |evel neasuring part 36; and

data 20 procesgwes85 bognplocessirnnipacket dat afoRel ayraiaiivning0 &S al so
provi ded with connection signal receiver 41 for receiving a connection

signab; connesthost SEQRALL ;t Fansaktt eespdniser dirg@nsim tddddver CPRNEti on
signal; ACK signal receiver 43 for receiving an ACK signal 25 transmitted in

response to fe€OMEEYi 0N Stgnadst antk AInssi gnadni L anspahsRLt44df oin !
transmtting an ACK signal.
response to a request signal; interstation
communication speed determiner 38 for determzhing 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
informaticn o¢f the interference- -level measured by
interference level measuring part 36; and data
20 processor 35 for processing packet data. Relay station
30 is also provided with connection signal receiver 41
for receiving a connection signal; connection signal
transmitter 42 for transmitting a connection signal;
ACK signal receiver 43 for receiving an ACK signal

25 transmitted in response to a connection signal; and ACK

signal transmitter 44 for transmitting an ACK signal.
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141 - 3 JUL 2006 Data processor 35 extracts a desired signal from a received
signal and despreads it to reproduce information. An information sequence
reproduced is again subjected to coding, spreading, and D) A 5 conversion and
the resultant data is transmtted on a carrier wave anplified according to a
transm ssion power |evel calculated frominformation (e.g. |nforna§~mpﬁﬁﬁout
an interference |l evel and a propagation | oss at a packet receiver
like) 10 acquired froma transm ssion power controller (not shown). Request
signal receiver 31 has a function of receiving a request signal transmtted
from nobile statibataorgockrsemrantt hextrarhy ot alairsdd. spgnslndtiof cati on
i ndicating reception of a request signal at request signal receiver 31 is
fed into interfereréwed evdlgmalasuzinélg pasrridedsnd it ote equeptrosiigral
transmtter 32. Interference |evel measuring part 36 has a 20 function of
measuring aninhoenéeience | ével ioffoam2s icequesusingreal raprckeceost isel ay
station 30. Request signal transmitter 32 has a function of transmtting a
request signagaio anoitesctedfiay s atiauwirgf or stodzakienst at iaowl 20D/Request
response signal receiver 33 has a
conversion and the resultant data is transmitted on a
carrier wave amplified according to a transmission
power level calculated from information (e.g.
information about an interference level and a
propagation loss at a packet receiver, or the like)
10 acquired from a transmission 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 regquest signal
at request signal receiver 31 is fed into interference
level measuring part 36 and intc 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 regquest 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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function of receiving a request response signal 142 - 3 JUL 2006 transmtted
fromanother relay station 30 or frombase station 20, in response to a
request signal transmtted by request signal transmtter 32. A request
response signal received is fed into interstation conmunication 5 speed
determ ner 38. Interstation comrunication speed determner 38 has a function
of determ ning an interstation conmunication speed between the_ﬂfzg-%@bay
station and another relay station 30 or base station 20 as a so of a
request response signal, based on the received request response signal. A
met hod of determ ning the comrunication speed on the basis of the
interferencétr?%%%¥t€§dsﬁﬁpma@QQFh%%lr?%afhété§§@n0@QHﬂﬁI%r%@apﬁéﬁ 10. 15
Request response signal transmtter 34 has a function of transmtting a
request respdrdelSRgRdl lBoAEEPINSE iHFf Gr mRIGIS bfSt@eai nfepnenénéed evel
nmeasured by the interference |evel neasuring part 36 and the interstation
communi cat i ofY speedcgét ef Rl Eya@@mﬂﬁﬁéﬂSt%gionAcdﬁﬁﬂﬁﬁﬁhtréﬁP§Bééd

determ ner 38, The destination of the request response signal is the relay
station 30 ofl9®di| scseadriesh 1D Bedalsbar dcatsiratint iqegueshuBigaticand t he

source is specified by an ID _included in the request signal. 25 [ About Base
St atien] speed detérminer 38.

Interstation communication sreed determiner 38
has a function of determining an interstation
communication speed between the host relay sté%ion and
another relay station 30 or base station 20 as a source

10 of a request response signal, based on the received
request response signal. A method of determining the
communication speed on the basis of the interference
level is similar to that in the case of mobile station
10.

15 Request response signal transmitter 34 has a
function of transmitting a request response signal
containing information of the interference level
measured by the interference level measuring pért 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 mobkile station 10 as & source of the
request signal and the source is specified by an 1ID
included in the request signal.

25 [About Base Station]

The configuraticn of base station 20 will De
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The configuration of base station 20 wll be 14 - 3 JUL 2906 descri bed bel ow
referring to Fig. 15. As shown in Fig. 15, base station 20 is conprised of
transmtted data processor 25 for processing transmitted data fromthe core
network and transmtting the processed data; 5 received data processor 24 for
processing received data and generating received data to be transmtted to
the core network; request signal receiver 21 for receiving a reques Jé’i.g?ﬂﬂﬁl;
interference | evel nmeasuring part 22 for nmeasuring an interference | evel at
receiving 10 station 20; and request response signal transmtter 23 for
transmtti nfessuiquedtbebeponséesrgngl toodtiai-nilly tAse shver f Br efite. | evel
nmeasured by interference |level neasuring part 22. Base station 20 is al so
provi ded with cbasectitmtisignal riscetumpr2geflorof eteiavismg tastb d¢apmect i on
signal; and ACK signal transmtter 26 for transmtting an ACK, signal to a
connecti on gimraissoReglediorsi gnatesetegyveanr a2knhiast &d f datti divaxd tleeei ving a
request signal transmtted fromrelay station 30 or fromnobile station 10
and suppl yi npree 2otk candontoénerdcéptingn athea remmsisst gnddtdo
interference | evel neasuring part 22. Interference | evel nmeasuring part 22
has & functiegreiofed whetre rececasagra2notvti paticers sifing ecepdiwad ddta request
signal fromrequest signal receiver 21, 25 neasuring an interference |evel at
recei vi ng staatd oenerating received data to be transmitted to the
core network; request signal receiver 21 for receiving
a request signal; interference level measuringmpart 22
for measuring an interference level at receiving
10 station 20; and request response signal transmitter 23
for transmitting a reguest response signal containing
the interference level measured by interference level
measuring part 22. Base station 20 1is also provided
with connection signal receiver 27 for receiving a
15 connection signal; and ACK signal transmitter 28 for
transmitting an ACK signal to a connection signal.
Request signal receiver 21 has a function of
receiving a reguest- .signal transmitted from relay
station 30 or from mobile station 10 and supplying a
20 notification of reception of a reguest signal to
interference level measuring part 22.
Interference level measuring part 22 has a
function of, when receiving a notification of reception
of a request signal from reguest signal receiver 21,

25 measuring an interference level at receiving station

20.
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20. 144 -

of transmtting the interference |evel neasured by interference |eyel
measuring part 22 to relay station 30 or nobile station 10 as a soldde W s

t he request signal.

specify the relay station 30 or transmtting station 10 as a source,

on the source ID included in the request signal.
determ ning nethod in nobile

pr esent

Request response signal transmtter 23 is able to

A communi cation path
10 comruni cation system 1l according to the
enbodi nent will be described below, while also describing the
comruni cati on pat Re4@sHi nfagrarshodsiacadr dingnenianeenbddi nbas wat h
reference to Fig. 16. Fig. 16 is a flowhart show ng the operation of

3 JUL 2006 Request response signal transmtter 23 has a function

based

15 t he

communi cat i ofrmpat hodet exfmi nitmgneetiiddirax cotdieng iotetiie rpnesent lewbbddi nent .
First, nobile station 10 transmts a request signal (denoted by "RQ signal"”

in Fig.

16)mg85MW edbdse snaeirderZdaeecéevesd theaseglegt paitgnal2z ttansmitted
fromnobile station 10, then 20 nmeasures the interference |level at the

station itsefdlay antdatiansni® soa meduidst sespbose 19 gnal acaaiad ngft he
measured interference level to nobile station 10 (S52). Mobile station 10,

receiving thshe equestueesponsignsigna

determ nes the 25 conmmuni cation speed on the basis of the received

10

15

20

25

transmitter 23 is able to specify the relay station 30
or transmitting station 10 as a source, based on the
source ID included in the request signal. )

A communication path determining methéd in mobile
communication system 1 according to the present
embodiment will be described below, 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
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) (850); base station 20 receives the request
signal transmitted from mobile station 10, then
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

communication speed on the basis of the received

request  response signal {S54) and transmits a
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request response signal (S54) and transmts a 145 - 3 JUL 2006 connection
notification (denoted by "CN notification" in Fig. 16) containing the
information of the determ ned conmuni cation speed to base station 20 (356).
Base station 20, receiving the connection 5 notification transmtted from
nmobil e station 10, sends an ACK to nobile station 10 (S58) and a single hop
comuni cation is established between nobile station 10 and base station 20
(S60). This single hop comunication is al ways maintai ned bef or e -dn)iantlbf
the 10 conmmuni cati on between nobile station 10 and base station 20. Then

nobil e station 10 again transmts a reques si.gnal, (S62)..The_request signal
transmtmeﬂj?ﬁpqﬁﬁggo%cgﬁﬁiﬁiq%§%99eza§§9%§pgﬁgf tFéhs%$?%gﬂc?BlB?der to 15
search for a, rel st at ] 30A available for nultjho communicatjon. In this
case, since the gﬁﬁﬁuniLgpiOEOQﬁﬁ%ﬂ}q% dEgErm%ﬂ§P¥ééE+o%aséﬂfontFﬁe request
response signal; fhe reguest si gnal does not have to contain the

ue

i nf or mat i on BT~ HE PEQUeSPRIANGAF LR 0FP§FEed.~9 n BB or der2 t1Pkeaflh for a

rel ay statiogyﬁgA in the nei hborhogﬂ}of nobi | e, station 10, nobile station
10 transnit e r eqlreSe ﬂ%ﬁ%ﬂl%W' r anSASST 01 povie?  FreeRESat 9 f or

transgission Wi thin a predeterm ned range. A relay station 30A receiving
the request 5 %ihratitT ahsArcled tefohiRibi TeP st at S6A 10N thhnstsrds a

an ACK to mobile station 10 (358) and a single hop
communication is established between mobile station 10
and base station 20 (560) . This sin&ie hop
communication is always maintained before an end of the

10 communication between mobkile station 10 and base
station 20.

Then mobile station 10 again transmits a reguest
signal (S62). The reguest signal transmitted on this
occasion 1is a reguest signal transmitted in order to

15 search for a relay station 30A available for multihop
communication. In this case, since the communication
speed 1s determined later based on the regquest response
signal; the request signal does not-have to contain the
information of the regquest communication speed. In

20 order to search for a relay station 30A in the
neighborhood of mobile station 10, mobile statiocn 10
transmits the reqguest 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
reguest signal (S64). Base station 20, receiving the
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request signal (S64) . Base station 20, receiving the 146 - 3 JUL 2006
request signal transmtted fromthe relay station 30A, neasures the
interference level at the station itself and transmts a request response

si gnal
(S66) .

transmtted frombase station 20, determ nes an interstation conmuni

speed bet ween

request

containing the nmneasured interference level to the relay station 30A 5
The relay station 30A, receiving the request response signal

B9
the relay station and base station 20, based on the received
response signal (S68). The relay 10 station 30A neasures the

i nterferenceregvebtasighe lsttatdromi tised f fobmt hdesixpiay f s oathobi BéAst ati on 10
and transmts a request response signal containing information of the
measur ed i nteefenease thevel nagdf ¢ hencentlenstlat # on teenmird then ontspédd

determ ned at step S63 15 to nobile station 10 (S70). Mbile station
det er m nes taedcomaueinéasi en speeeks dnrehpoosemmigratli oronpathing wbbkil e
station 10-relay station 30A-base station 20, based on the request

si gnal

nobil e station first determ nes the

10

response

transe: steddf riomhatfee reslay seailont 80ANS72¢1220 Specidn ca0Ry, the
interstation comuni cation speed between

nmobi | & stati 686610 aritha ekayast attiaon FDA3GR,t heebasirsnof ttlee rentesterence
| evel included in the request response signal and then determ nes t
comuni cat i onesperdeons2fnthe ¢coamsmicatdcon Jradh dfaswbi seastahi 0B010-rel ay

10

15

20

25

determines an interstation communication speed between
the relay station and base station 20, base&lon the
received réquest response signal (S68). The relay
station 302 measures the interference level at the
station itself of the signal from mocbile station 10 and
transmits a request response signal containing
information of the measured interference level and the
interstation communication speed determined at step S68
to mobile station 10 (S70). Mobile station 10
determines the communication speed on the communication
path of mobile station 10-relay station 30A-base
station 20, based on -the request response signal
transmitted from the relay station 302 (S72) .
Specifically, the mobile station first determines the
interstation communication speed between moblle station
10 and relay station 30A on the basis o¢f the
interference level included 1in the reguest response
signal and then determines the communication speed on
the communication path of mobile station 10-relay

station 30A-base station 20, based on the interstation
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station 30A-base station 20, based on the '"interstation 147 - 3 JUL 2006
communi cati on speed between nobile station 10 and relay statior. 30A thus
determ ned and based or. the interstation conmunication speed between rel ay
station 30A and base station 20 included in the request 5 response signal.
Subsequently, the nobile station determ nes whether the determ ned _
communi cation speed is greater than the comuni cati on speed by sindﬁ@ﬂhﬂﬁﬁ
connection, and determ nes whether the comruni cation path of nobile 10
station 10-rel ay station 30A-base station 20 should be selected (S74). Wen
t he conmmuni cetinmrngpeédcins spgraghtert wdmn ndiat lonst Aticomiinacat ired agat h by
single hop connection, the comrunication path of nobile station 10-rel ay
station 30A-baseisnati 9MA20 thsudl5 seltectrédhedMherntihe asuatni cat i orthgat h of
nobile station 10-relay station 30A-base station 20 is selected, nobile
station 10 tiansmststdocormeciumicanidn f spatdomettovedare relay statiiom 30
(S76). The relay station 30, receiving the connection notification from 20
nobi | e stati 86210antur bhere t rsarsnidrs & Conrecludad nohi f that | ergue shase
station 20 (S78); base station 20, receiving the connection notification,
transfits anrA€Konte thenmél.ay station 30A (S80); a communication is
est abl i shed between relay station 30A and base station 25 20 (S82)
Subsequent |y, aftegubbegeshabli shnmené ofmddicle station determines
whether the determined communication speed is greater
than the communication speed by single hop coﬁhection,
and determines whether the communication path of mobile
10 station 10~-relay station 30A-base station 20 should be
selected (874}). When the communication speed 1is
greater than that on the communication path by single
hop connection, the communication path of mobile
station 10-relay station 30A-base station 20 1is
15 selected. When the communication path of mobile
station 10-relay station 30A-base station 20 1is
selected, mobile station 10 transmits a connection
notification to the relay station 30 (S76). The relay
station 30, receiving the connection notification from
20 mobile station 10, further transmits a connection
notification to base station 20 (578); base station 20,
receiving the connection notification, transmits an ACK
to the relay station 30A (S80); a communication 1is
established between relay station 302 and base station

25 20 (S82). Subsequently, after the establishment of the

communication with base station 20, the relay station
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comuni cation with base station 20, the relay station 148 - 3 JUL 2006 30A
transmts an ACK to nobile station 10 (S84), and a comrunication is
establ i shed between nobile station 10 and relay station 30A (S86). A nethod
of realizing the comunication at the determ ned comruni cati on speed may 5
be a nethod of changing a nodul ati on system or a nethod of changj ng Zﬂ
spreadi ng system Subsequently, nobile station 10 again transmts i T gﬂest
signal (S88). The request signal transmtted on this occasion is a request.
signal transmtted in 10 order to search for a relay station 303 available
for multi hop3@dnmmansatiten.an MA@ dee nobdéer ot dtdrora 1@l 4§84t akndna303 in
t he nei ghborhood of nobile station. 10, nobile station 10 transmts the
request si gnapmbynacatriansrissidiapbienedebesyaey frovbitanstasdbon Mithin a
15 predeterm ned range. Mobile station 10 does not have to acknow edge that
rel ay statioasd3fAla8OBtexiish i3DA t B dei glibandionad bEf oreltiheéngr ahsnm ssi on
of the request signal. The nobile station first acknow edges that relay
stations 30AccBOBnéxest pnbytt ridues mditd myi ree20commuestasignakpard megei vi ng a
request response signal thereto. A relay station 303, receiving the request
si gnab transhet &edethon pdbichenstiatg en ddjulataivsm sgsaemr equashereésplonse
signal to nobile station 10 in accordance with the sane flow as in the case
of relay 25 sfatheng3fsd €Se@rs8a86@)ing Mystenstati on 10, receiving
Subsequently, mcbile station 10 again transmits a
request signal (S88). The reguest signal tréhsmitted
on this occasion is a reguest signal transmitted in
10 crder to search for a relay station 30B available for
multihop communication. In order to search for a relay
station 30B in the neighborhood o¢f mobile station 10,
mobile station 10 transmits the regquest signal by a
transmission power necessary for transmission within a
15 predetermined range. Mckile station 10 does nct have
to acknowledge that relay stations 30A, 30B exist in
the neighborhood, befcre the transmission of the
reguest signal. " The mobile station first acknowledges
that relay staticns 30A, 30B exist, by transmitting a
20 request signal and receiving a request response signal
thereto. A relay station 30B, receiving the reguest
signal transmitted from mobile staticon 10, transmits a
regquest response signal to mobile station 10 in
accordance with the same flow as in the case of relay

25 station 30A (590-5%6). Mobile station 10, receiving

the request response signal from the relay station 30B,
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t he request response signal fromthe relay stay-on 30B, 149 - 3 JUL 2006
determ nes the communi cati on speed on the comrmuni cation path of nobile
station 10-relay station 30B-base station 20, based on the received request
response signal (S98) Subsequently, nobile station 10 selects 5 a
comuni cation path with a larger communi cati on speed out of the . UL 2006
comuni cation path with an internediary of relay station 30A conngc{éé
before and the comunication path with an internediary of relay station 30B
(5100). When_ the conmuni cation path via 10 relay station 30B is selected
herein, as SHRAAEMINGS gthe 1eomaupdrrtiaPcasPerd resthb| ¢ airewn bra t hen
comuni cation path of nobile station 10-re|a{ station 30B-base station 20.
Narmel y, nobifathst aef onme@itleanstfiatsion cbhneetipn woEtiicsat i PPBtloashe rel ay
station 30B (5102) 15 and the relay station 30B, receiving the connection
notificatiorstatriasnials abesedectinonthetifécatived trvecbase stespoms0 (5104).
Base station 20, receiving the connection notification, transmts an ACK to
the relay stigrian 89B3and Jubsmawsinddtyi,omadlsi kst abkished Ietswlerc29 rel ay
station 30B and base station 20 (5108). Furthernore, the relay station 30B
i n establistaremmuinicaelconpatihc atiitdn av tarpase cormatindrea2d,ont rgpsadt s an
ACK to nobile station 10 (5110) and a communi cation is established between
mobi | e st aticort 10f anber elaynwittdbhon path with an intermediary of
relay station 302 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 Z20. 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 308 and a communication is established between
20 relay station 30B and ‘base station 20 {S108).
Furthermore, the relay station 30B in establishment of
the communication with base station 20, transmits an
ACK to mobile station 10 (S110) and a communication is
established between mobile station 10 and relay station
25 30B (8112). In this case, the communication path of

mobile station 10-relay station 30A-base station 20 is

150




25 30B (5112). In this case, the conmunication path of nobile station
10-relay station 30A-base station 20 is 150 - 3 JUL 2006 di sconnect ed.

Nanely, the comrunication path via relay station 30Ais switched to the
comuni cation path via relay station 30B. Conversely, if the comunication
path via relay station 30A is selected, the 5 communication is nqt
establ i shed on the communication path via relay station 30B, but PWQZME
comuni cation path of nobile station 10-relay station 30A-base station 20 is
mai nt ai ned. The flow shown in Fig. 16 ends here, but the operation for nobile

station 10 teisceansettetihe NdRelgquest soghainiand isgarshcfiovitheela
communi cation path with the [ arger communi cati on speed is repeated gefore

the end of téeacoomuBiceations tBhbase cstigid oBoARuntihke « ieeMmpRtgatian path
determ ned by this flow can be applied, not only to the case where packets

are 15 transpilied sfir=amdmbabe. st até9Pe 201 ¢, base shat i @9mRAnichYtoal SO to
the case where packets are transmtted from base station 20 to nobile

station 10. ly,vide rnesent st@rlee nenfhacanjal sosadaptehy caggs where
bi di rectional conmunications are carried out through 20 the comunication

pat h get er ni aefinbyi 88€i &hatiisOMmoAl LReush ilsha Pr 8sert LNLOFhARNE: WaSH _
configured so that nobile station 10 functioned as a transmtting station

and det er m negh # hei goraUAKCAHGN PRtV DEt WEEN £ hEORId G st Btd PNoAOpapd base
station 20, it is also
of mobile station 10-relay station 30A-base station 20
is maintained. The flow shown in Fig. 16 enas here,
but the operation for mobile station 10 to transmit the
10 request signal and search for the communicaticn path
with the larger communication speed is repeated before
the end of the communicaticon 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 mobilile 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 whers
bidirectional communications are carried out through
20 the communication path determined by one station.
Although the present embodiment was configured so
that mobile staticn 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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25 possible, for exanple, to adopt a configuration wherein relay station 30A
functions as a transmtting station 151 3 JUL 2006 and determ nes the
comuni cation path with the largest comrunication speed fromrelay station
30A to base station 20. By adopting this configuration, the conmunication
path with the | argest communi cation speed 5 between relay station 30A and
base station 20 can be determ ned, after the communication path of.3 Ei h@
station 10-relay station 30A-base station 20 is established. In theq@ ez nt
enbodi ment, the station having 10 transmitted the request signal (robile
station 10 oandr deaprstacisorti39) cdetenhtacsonheaitit ersttat tba leowesti cati on
speed between the station and the station as a source of the request
response si ghahpubasatdion sheefint Brémer enelay evadlataton he3GA attioonbasea sour ce
of 15 the request signal included in the request response signal transmtted
in response $bathenreglest sBgnaledopAnotchertipicd entomfigonktgonati ahei s t hat
the station having received the request signal (relay station 30 or base
station 20) denmunminesibhepentemsttat itdre 26 mpmunc catunhcapeed between t he
station and the station as a source of the request signa-, based on the
i nterferencebéevebnatretllag stastdoni 30 faaddbbke ptopagati2an taxssbef the
request signal. Wen this configuration is adopted, information about the
determined, after the communication path of mobile
station 1l0-relay station 30A-base station 20 1is
established.
In the present embodiment, the station having
10 transmitted the request signal (mobile station 10 or
relay station 30) determines the interstation
communication speed between the station and the station
as a source of the request response signal, based on
the interference level at the station as a source of
15 the request signal included 1in 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 1is  adopted, information about the

25 determined interstation communication speed is put into

the request response signal and the request response
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25 determ ned interstation conmunication speed is put into the request
response signal and the request- response 152 - 3 JUL 1U06 signal is
transmitted to the station as a source of the request signal. In the nobile
comuni cati on system and comruni cation path determ ning nethod according to
the 5 second enbodinent, first, nobile station 10 establishes the single hop
communi cation with base station 20, thereafter transmts the requggtisj gnal
to search for a nultihop conmunication path, and determ nes the
comuni cati on, speed, on the conmunj cation path found by 10 the search, based
on the reque¥td %%pbﬁsérgpﬁﬁéFFepntctﬁ%§(ﬁﬁﬁqkﬁﬂeﬁ$oﬁ,sﬂﬁFF% Phethe
communication is first established between nobile station 10 and base
station 20,I3H&ESkI8LFNBA-0f the conmmunication path can be carried out on
the basis of the conmunication speeds to 15 inplenment changeover to a

comuni cation pat hF®i t ht&e | aftflii bdmuRrEaERéRaSA68d, WHETEHY it 3P feasibl e
to search for a comunication path with higher quality (higher speed) while
decr easi ng tFERERECHEE POdPBEForcE t BTt I G hRBRNCBf assiRAMIntFOnth20 Since
the first established single hop K communication path is always_maintained,
commufi cat i offCeh PebedhfrRtiousiySéar ficdd leutstot 19e 59 ngfeaRbpshes

comuni cation path even with a di sconnection of the nultihop connection,
wher eby it iTne eading e t qedGe@munication with base station 28,

thereafter transmits the request signal to search for a
multihop communication path, and determines the
.communication speed on the communication path found by
10 the search, based on the 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 guality
(higher speed) -while -decreasing the time period before.
establishment of communication. |
20 Since the first established single hop
communication path is always maintained, communication
can be continuously carried out on the single hop
communication path even with a disconnection of the
multihop connection, whereby it is feasible to reduce
25 the risk of disconnection of communication. When the

operation of searching for a multihop communication
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25 the risk

searching for a nmultihop comrunication 153 -

of disconnection of communication. Wen the operation of
3 JUL 2006 path and determ ni ng

a communi cation path is again carried out after the start of the

conmuni cati on on the

al so feasib

singl e hop conmmuni cati on path as descri bed above, it is

le to again switch over to a communication 5 path w-tihjia 108f ger

communi cati on speed. The above second enbodi nent descri bed the case
ion (transmtting station)~ 10 was provided with comunication
path determ ner 11, determ ned the conmunication speed between the 10

transm tti ngpadthat izovd andtelmeiingcg viengestatindicadn crhepaltasi ssofagdhenr equest

nobi | e st at

response signha

wher ei n

transmtted from base station 2C or fromrelay station 30,

and det er mazed itdte mommafieat tba pathbtowft hdcbasimsnirhierenfon 4n tise al so
adopt a configuration wherein base station (receiving station)
20 has the sdomheniloat i osmmpat hecael ennvaeh. aNaresycr Mdeeh amdwd 2 istasi on 10 or
relay station 30 transmts a request signal, base station 20 determ nes the
conmuni cat i @lscspeeslsibhet he raespect swétchnmawg:catbor paddisinbasteibon 20 the

possible to

interference levels at the base station itself and
i ncl ued i npahé meifilesd SAgnet céivheni ohed shatsibe@dconmuni cati on speed

i nformati on

10

15

20

25

the relay information

between each pair of stations constituting the conmunication
pat h between nobi ITéest abbon 1d=@mod bastbodiment described the case

wherein mobile station (transmitting station) 10 was
provided with communication path determigér 11,
determined the communication speed between the
transmitting station and the receiving station on the
basis of the request responée signal transmitted from
base station 20 or from relay station 30, and
determined the communication path on the basis thereof.
It 1s also possible to adopt a configuration wherein
base station (receiving station) 20 has the
communication path determiner. Namely, when mobile
station 10 or relay station 30 transmits a reguest

signal, base station 20 determines the communication

speeds on the respective communication paths, based on

" the interference levels at the base station itself and

the relay information included in the reguest signal
(the interstation communication speed information
between each pailr of stations constituting the
communication ﬁath between mobile station 10 and base
station 20), and determines the communication path on

the basis thereof.
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25 station 20), and determ nes the conmunication path on the basis thereof.
154 - 3 JUL 1006 (Third Enbodinent) The followng wll describe prograns to
substantialize the nobile station (transmtting station) relay station, and
base station (receiving 5 station) constituting the nobile comunication
system according to the present invention. A conputer to execut e_wQL
progranms according to the present enbodinent is a termnal such. a J@ﬁ
phone or the |like formng the nobile conmunication system and 10 conputer
wi th a comuni cation function by nobile 15 conmunication. Figs. 17 are

i |1 ustrati orldiRGWETP IHE YK i gur ati ons of the conmuni cation path control
prograns according to the third enbodi ment for substantializing the nobile
communi cati on sys&@ﬁlinﬂﬂﬁiOWWR%t efbbli meRESCYRER t h@r&@HANH cati®n path
control prograns are applied to the respective stations of the

transmtti ngibstamitemlizs ay hati opobiland péedileinng Ctranisorithitey serve as
a transmtting station program 20 as a relay station program and as a
recei vi ng st&Bité®nlpr ojeany resdeeivelapd Frgsel 78t ashbws tlramstititiag
station program 110A, Fig. 17B relay station program 130A, and Fig. 17C
receidvi ng stagitdenpr ogerAtiRoAing the mobile communication system

according to the present invention. A computer to
execute the programs according to the present
embodiment is a terminal such as a cell phoné or the

like forming the mobile communication system, and

10 computer with & 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 mecbile communication system in the
first embodiment. When the communication path control
programs are applied to the respective staticns of the
transmitting . station, relay station,. and receiving
station, they serve as & transmitting station program,
20 as a relay station program, and as a receiving station
program, respectively. Fig. 17A shows transmitting
station program 1102, Fig. 17B relay station program

1304, and Fig. 17C receiving station program 120A.

As shown in Fig. 17A, transmitting station
25 program 1102 1s comprised of communication path
determining module 111 having request signal
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As shown in Fig. 17A, transmtting station 25 program 110A is conprised of
conmmuni cation path determ ning nodul e 111 havi ng request signal 155 - 3 JUL
2006 transmtting nodul e 11l1a, request response signal receiving nodule 111b,
and signal analyzing nodule 111c. It is noted that the illustration includes
only the conmponents necessaryfor substantializing the communication path
determ ni ng nethod according to the 5present invention, while om-tjngifhe
ot her conponents. Request signal transmtting nodule 1l1la has a function of

| etting the conputertransmta request signal. 10Request response signal

recei ving nodukeshithihas andduicd i onolal et tergiddrecoppsib enkeceisvgmanequest
responsesi gnal . Si gnal anal yzi ngnodul el1llc has a functionof letting

t heconput er apaty¥zeangquastiulespense,si gadl andndet eeniane 2Mhef helodutld S
possible to perform comruni cation. The functions substantialized 15 by
letting the computentexecuedderrgguest silgnadcrdd ansnifitindesnegduhe 1lla,
request response signal receiving nodule 111b, and signal anal yzi ng nodul e

111c the components necessary for substantializing the
5 communication path determining method according to the
present invention, while omitting the other components.

Request signal transmitting module 1lla has a function

cf letting the computer transmit a request\“signal.

Reguest response signal receiving module 111b has a

10 function of letting the computer receive a reqguest
response signai. Signal analyzing module 1llc has a2

function of 1letting the computer analyze a request

response signal and determine whether it is possible to

perform communicaticn. The functions substantialized
15 by letting the computer execute the request signal
transmitting module 1l1lg, request response signal

receiving module 1llb, and signal analyzing module 1lllc
are the same -as the - functions o¢f request signal
transmitter 1lla, request response signal receiver 1llb,

20 and signal analyzer 1llc, respectively, of mobile
station 10 in the first embocdiment.

As shown in Fig. 178, relay station program 130A
has request signal receiving.module lBl,_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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are the sane as the functions of request signal transmtter 1la, request
response signal receiver 11b, 20 and signal analyzer 1lc, respectively, of
nobile station 10 in the first enbodinent. As shown in Fig. 173, relay

station program 130A has request signal receiving nodule 131, request signa

transmtting nodul e 132, request response signal 25 receiving noddl €138
request response signal transmtting nodule 134, interference |evel
measuring 156 - 3 JUL 2006 nodul e 136, and communi cation propriety

determ ning nodule 137. Request signal receiving nodule 131 has a functi
of letting thwsdchaput®d, r eced vecanmegluest i osi ghadpr Reguesdeségadhing
transmtting nodule 132 has a 5 function of letting the conputer transm:t

on

a

request sigmaduldefBest Regpense sSigiwl receiving npdule 13X Hws a function
of letting the conputer receive a request response signal. Request response

si gnal transfiddtigh nedul € k34 s tad urekipar «af rettkiing t he rdHussuputer

transmt a request response signal. Interference | evel neasuring nodule 136

~has a functioigngf. | erRebne stthes compUt erameaskftengn nederé enencaedevel .
Communi cation propriety determi ning nodule 137 has a function of letting

conpus er det®rmatteoct hef151pEephiget yhef coipuid £atdrhsriased ofedhest
interference |level neasured by the interference | evel neasuring nodule.

functions subsdradit) al Reedeky | Béspdgséheignal receiving module 133

has a function of letting the computer receive a

reguest response signal. Request responséb signal

transmitting module 134 has a function of letting the

10 computer transmit a reguest response signal.

Interference level measuring module 136 has a function

of letting the computer measure an interference level.

Communication precpriety determining module 137 has a

function o©f letting the computer <determine the

15 propriety of communication, based on the interference

level measured by the interference level measuring

module. The functions substantialized by letting the

computer execute the- request signal receiving-modﬁle

131, request signal transmitting module 132, request

20 response signal receiving module 133, request response

signal transmitting module 134, interference level

measuring module 136, and communication propriety

determining module 137 are the same as the functions cf

request signal receiver 31, reguest signal transmitter

25 32, request response signal receiver 33, request

response signal transmitter 34, interference level
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conput er execute the request signal receiving nodule 131, request signa
transmtting nodul e 132, request 20 response signal receiving nodule 133,
request response signal -transmtting nodule 134, interference |evel
measuri ng nodul e 136, and communi cation propriety determ ning nodule 137 are
the sane as the functions of request signal receiver 31, request signal
transmitter 25 32, request response signal receiver 33, request T&shodté
signal transmtter 34, interference level 151 - 3 JUL 2006 neasuring part 36,
and comruni cation propriety determ ner 37, respectively, of relay station 30
in the firshe@aBddn@ent PaAs shédm i nafilg. ¢PTrundceitdiony sbaped efyogram 5
120A has request signal receiving nodule 121, interference |evel neasuring
nmodul e 122, fegaesineresgonsge spiepialvalansed t téhgynedakéon230 amd the
comruni cation propriety determning nodule 124. Request signal receiving
nmodul e 121 h&sratf enbpdénmesft.10 | etting the conputer receive a request

signal. Interference |evel neasuring nodule 122 has a function of letting ‘
the conputer neasuke showm eirfeFengce 1 EVel recRéeqiest $BspLOSe psogmalm |
transmtting nmodule 123 has a function of letting the conputer transmt a |
request 15 régpdnsenss gnateqGEmunisdatiiadn preprdistinglet erodulieng 12ddul e 124
has a function of letting the conputer determ ne the propriety of

conmuni cat i ohnbarfheehgsi s level measuring module 122, reqguest
response signal transmitting module 123, and
communicaticn propriety determining module 124.

Request signal receiving module 121 has a function of
10 letting the computer receive a request signal.
Interference level measuring module 122 has a function
of letting the computer measure an interference level.
Request response signal transmitting module 123 has a
function of letting the computer transmit a regquest
15 response signal. Communication propriety determining
module 124 has a function o¢f letting the computer
determine the propriety of communication on the basis
cf the interference 1level 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, reguest 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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of the interference | evel neasured by interference. |evel neasuring nodul e
122. The functions 20 substantialized by letting the conputer execute the
request signal receiving nodule 121, interference |evel neasuring nodule
122, request response signal transmtting nodule 123, and conmuni cation
propriety determ ning ncdule 124 are the sanme as the functions Qé ﬁf guest
signal receiver 121, interference |level neasuring part 122, requ sULt ponse
signal transmtter 158 - 3 JUL 2006 5 123, and conmuni cati on propriety
determ ner 124, respectively, of base station 20 in the first enbodi nent.
(Fourth EnmbokR frent PRC€ormtpiNBaRi 6AtpARh COMRDIe Y 0glake ade®i ng2fo  t he
fourth enbodi nent for substantializing the nobile comunication systemin
the second efbtREHehfeW | KBE dB3ERI bedfHeldw witlh riker éfice t61FFEs. 18.
Fig. 18A is an illustration showing the configuration of 10 transmtting
station profiftRdime3t-the configuration of relay station program 130B, and
the configuration of receivin% station program 1203. As shown in Fig. 18A,
transmtting! BBt orEnpe@yrant110B according to the fourth enbodiment is 15
identical in the basic configuration to the transmitting station program 110A
accor@ing to the Communication path control programs according to
the fourth embodiment for substantializing the mobile
communication system in the second embodiment will be
described below with reference to Figs. 18. Fig. 18A
is an illustration showing the configuration of
10 transmitting station program 110B, the configuration of
relay station program 130B, and the configuration of
receiving station program 120B.
As shown 1in Fig. 18A, transmitting station
program 110B according to the fourth embodiment 1is
15 identical in the basic configuration to the
transmitting station program 110A according to the
third embodiment, but is different therefrom in that it
is provided with communication speed determining module
111d in place of signal  analyzing module 1llc.
20 Communication speed determining module 11id  has
interstation communication speed determining medule
111le for letting the computer determine the
interstation communication speed between the
transmitting station and a station as a source of a

25 reguest response signal. Communication speed

determining module 111d has a function of letting the




third enbodinent, but is different therefromin that it 1is provided with
communi cati on speed determ ning nodule hid in place of signal analyzing

nodule I1lc. 20 Comruni cati on speed determ ni ng nodul e 111d has interstation
conmmuni cation speed determ ning nodule 111le for letting the conputer b
determne the interstation comunication speed between the transmtting }
station and a station as a source of a 25 request response signal -3 JUL 2006
Communi cation speed determ ning nodule 111d has a function of letting the

159 - 3 JUL 2006 computer determ ne the communication speed between the

transm tti ngcstiaticen atd drve reecehsi bgmstatiican,iobasgtkednbebeckent ehst ati on
communi cati on speed determned by interstation conmunication speed

det erm ni ng tpdukribtihte,stand dheainat errsd ateopicarurs ot 1 om, spaeddbet ween

each pair of stations constituting a comrunication path, included in a

request responsehs ghaterecetyed yorrienregiest spspanse:isé ghdhede®gi Vi ng
nodul e. The function substantialized by letting the conputer 10 execute the
conmuni cat i opnspeedadebar Medirftgniedit ionl 1 1gbd&d t hee sapRiasnghenbdngti on of
comuni cation speed determner |ld of nobile station 10 in the second
enbodgnent . Aslshowhd nie -Ontd8Btat ebay colaiindtapriegy aimd88Bpetheagcor di ng

to the fourth enbodinent is identical in the basic configuration to the

relay stati oBaprhogpair130A stations constituting a communication

path, included in a reguest response signal received by
the request response signal receiving modul;. The
function“ substantialized by letting the computer
10 execute the communication speed determining module 111d
is the same as the function of communication speed
determiner 11ld of mobile station 10 in the second
embodiment.
As shown in Fig. 18B, relay station program 130B
15 according to the fourth embodiment is identical in the
basic configuration to the relay station program 130A
according tc the third embodiment, but is different
therefrcm in that it 1s provided with interstation
communication speed determining module 138 in place of
20 communication propriety determining module 137.
Interstation communication speed determining module 138
has a function of letting the computer determine the
communication speed to the receiving station, based on
the interference level included in the request response

25 signal. The function substantialized by letting the

computer execute the interstation communication speed
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according to the third enbodiment, but is different therefromin that it is
provided with interstation comunication speed determ ning nodule 138 in

pl ace of 20 conmmuni cation propriety determ ning nodule 137. Interstation
comuni cati on speed determ ning nodule 138 has a function of letting the
conputer determine the comrunication speed to the receiving StatiﬂWﬂmpﬁﬁFd
on the interference level included in the request response 25 signal. e
function substantialized by letting the conputer execute the interstation
comuni cation speed 160 - 3 JUL 2006 determ ning nodule 138 is the sane as
the function9GFeTHerst PR Bohmbni kit FoR SHEEJ 2t BRRI Aencigosr Gl ay
station 30 in the secaond enbodi nent. As shown in Fig. 18C,_ receiving station
program 5 1320BSASCErdidly Gt el FautPh 8RB ABRE Y NEdetS &l §%12¥ he basic
configuration to the receiving station program 120A according to the third
embodi nent, B O drerthd et ePPSnfPRCEREENEt does not have communi cation
propriety determ ning nodul e 126. The_ 10 functions substantialized by

| etting the conput & & eibhd¥®ecel§fng K& LI M Pr 6§REAAPR205 EEEGt di ng to
the fourth enbodi ment are the same as those of base station 20 according to
the sécond erBO& meeCrdifg it | Bve ngoWrEh geBediperd rdecdidsng ctlatiton 1M

program for substantializing the receiving station with
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 communication path determining module
having request signal receiving module 121,
interference level measuring module 122, communication
speed determining module 123, and communicaticn path
selecting module 124. Reguest signal receiving module
25 121 has a function of letting the computer receive a

request signal. Interference level measuring module

161



t he conmmuni cation path determner for determ ning the conmunication path.
Fig. 19 is an illustration showing the configuration of the, receiving
station program As shown in Fig. 19, the receiving station programis 20
conpri sed of a communi cation path determ ning nodul e havi ng request signa
recei ving nodule 121, interference |evel neasuring nodul e 122,_§3gnthcation
speed determ ning nodul e 123, and comruni cation path selecting hle 124.
Request signal receiving nodule 25 121 has a function of letting the conputer
receive a rﬁggei%.signgJ. Interference | evel neasuriqg nodul e 161 -3JUL2005
122 has a funéti 8F5ofd | EEEFRGOThE conput 219 meRSure® S “$ ht BEFERERCEN evel of
a request signal received by the _conputer. Connunication, speed determ ning
modul e 124 aEeFﬁFéﬁgp&ti%V%mn?ggﬁﬂaﬁsgpe%l&fbeét eF Bt A RgInBYui~& S5 124a.

I nterstation conmuni cati on speed determ nin nmodul e 124a has a function of
letting the CORPUEEF- dé¥%$%¥%éc§ﬁéopnﬁﬁ%§¥gt?SEeéﬁﬁﬁ&ﬁ@Cd??%%l%pé@&, based
on the interference |level, and communi cati on speed_ determning nodule 124
has a functiBASof "FELEILRG 10Fe CRITREHIR erC et RP A nde A EBALAPC BOPYH Sspeed
between the _transmtting station and the receiving station, based on an

i nt er St ati onlédfmuni cHt RS speben bet AN EGER1CPai FPERIst SETEABLE4AS i t uti ng
a communi cation path, Conmuni cation path selecting nodule 125 has a function
15 of |etting§°oeH ecoh%ﬁ%eﬂ“%%léctfénéghﬁﬂni%éiikﬁF?kﬂ%\(ﬁ?e computer

determine the interstation communication'speed, based
ocn the interference level, and communication speed
determining module 124 has a function of letting the
10 computer determine a communication speed between the
transmitting station and the receiving station, based
on an interstation communication speed between each
pair of stations constituting a communication path.
Communication path selecting module 125 has a function
15 of letting the computer select a communication path on
the basis o©of communication speeds on respective
communication paths. The receiving station program may
also be - -configured to  have communication path
information transmitting medule 129 for letting the
20 computer transmit the information of the selected
communication path, as indicated by a dotted line in
Fig. 19. In this configuration, the information of the
determined communication path is transmitted to the
transmitting station and the transmitting station
25 transmits packets according to the determined

communication path.
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t he basis of communication speeds on respective comunication paths. The
receiving station programmay also be configured to have conmunication path
information transmtting nodule 129 for letting the 20 conputer transmt the
information of the selected conmunication path, as indicated by a dotted
line in Fig. 19. In this configuration, the information of the de}¢lniited
comuni cation path is transmtted to the transmtting station and the
transmtting station 25 transmts packets according to the determ ned
comuni cation path. 162 - 3 JUL 2006 The above descri bed the nobile

conmuni cation systefs aRAEomWRFCEAIASSh pdth dBYRE Hfni RETAEFPAGAS IC8ccor di ng
to the present invention wth the enbodinents thereof, but it is noted that
the present FHYERRFoN2FE 5 PP WG Hfdarion ntRhded €9t PETLPAPFed"e6PPRE above
enbodi ments. For exanpl e, the above second enbodi nent described the

confi gurati oRCARERENE e8chkNCePAR seindt i 61V I0- Hare Whehi Bher smRePdAents

communi cati on speed determ ning 10 means, determ ned the interstation
conmuni cat i ok'8peeA- oRUithe thakt snetedhéhpit éfferrfeeetevenYeaAYORr &fsni tt ed
the interstation communi cation speed information to nobile station 10, but
anot her pot efYi alocorfRplr atNbANAREd stieh PRat léAéhefel &p stleEi oAb3VUeand base

station 20 15 are configured to put the interference |evel neasured
embodiments., '

For example, the above second embodiment

described the configuration wherein each relaywstation

30 had the interstation communiéation speed determining

10 means, determined the interstation communication speed
on the basis 0of the interference level, and transmitted

the interstation communication speed information to

mobile staticn 10, but ancother potential configuration

is such that each relay station 30 and base station 20

15 are configured to put the interference level measured
by the interference level measuring part, into a

request response signal and transmit the request
response’ signal to mobkile station 190. In this.
configuration, mobile station 10 is able to determine

20 the interstation communication speed information
between each pair of stations, based on the
interference levels at the respective stations, and

mobile station 10 is able to determine the
communication speed between mobile station 10 and base

25 station 20, based on the determined interstation

communication speeds, and to determine the



by the interference | evel nmeasuring 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 determne 20 the interstation
comuni cation speed informati on between each pair of stations, based on the
interference levels at the respective stations, and nobile statLgnJ EOZUQPS
able to determne the comunication speed between nobile station 18 base
25 station 20, based on the determ ned interstation conmunication speeds,
and to determne the 163 - 3 JUL 2006 communi cation path. Conversely, the
i nt er f er encecPBRBNicatieachatdl ay St e 30 nelye benpatfenesca Aeggdst
signal to be transnmitted to base station 20. This permts base station 20 to
det erni ne theti magst &4€ilay ebairncal® oRagpeed imtor Aaticon beeweesteach pair
of stations, based on the interference levels at the respective stations,
and the basessgaglont@0 s sble@sig tdetcer fbnebahe cUmatuittattilon spaésd bet ween
the nobile station 10 and base station 20, based on the determ ned 10
i nterstati onpeomiriai dionsspesds, dhdtdetetrirménchetheontirirsatitdrnpat h.
(Fifth Enbodi ment) According to each of the above enbodiments, it is
feasi bl e to dereuninettbe copeadi catiomaaidn wteliweleen ¢8charmmist EHi ghest)
conmmuni cati on speed or the
stations, Dbased 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)
According to each of the above embodiments, it is
feasible to determine the communication path with the
15 largest (highest) communicaticn speed or the
communication path satisfying the predetermined line
guality (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 is determined so as to
secure the reception gquality 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 regquired reception

power per bit as a target at the receiving station (Ep)
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comuni cation path satisfying the predetermned line quality (these
comuni cation 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 enbodinent, the optiml path
is determned so as to secure the reception quality fromthe nobihg;steggi on
to the base station in the followi ng nmanner. In the CDVA -npbile
comuni cation system a 25 paraneter E determined by a ratio of required
reception power per bit as a target at the receiving station (Eb) 164 - 3
JUL 2006 to EPertidimit s@qING pMus iples f eiidiveel powree (19wey . ello)E = Eb/
(No + 1o) is a factor to determ ne the reception quality of 5 signal in
control of t¥ahsm ssion power. Using this paraneter E as a target val ue of
transm ssion power control, the probability of erroneous reception of
signal (error ratey Teby/edbed Wiolh increase of this target value, but it
brings about the disadvantage of 10 decrease in the cell radius and system
capacity. Fo¥s tdhi Sacdason,td ndefergameenthenak eCOPA ioobi bealdsnymunicat i on
system the target value is set to the mninmmnecessary value to contro
the tPansmi ssigmal pdwercosbras taf seécanemtiheiracgprvon. qualding othssgnal 15
at the base station. '
parameter E as a target value of transmission power
control, the probability of erroneous reception of
signal (error rate) decreases with increase wa this
target wvalue, but it brings about the disadvantage of
10 decrease in the cell radius and system capacity. For
this reason, in the conventional CDMA mobile
communication system, the target value is set to the
minimum necessary value to control the transmissicn
power, so as to secure the reception guality of signal
15 at the base station.
However, since the multihecp connection system
involves the communication with the base station
through relay stations, 1in crder for the base station
to receive correct sigﬂals, the base station and all
20 the relay stations have to receive the signals without
error. Therefore, in order tc realize the error rate
in the multihop connection system eguivalent 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




However, since the nultihop connection system involves the conmunication
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 nmultihop correction systemequivalent to that in the
conventional system (single hop systen), the target value nust beJ3s@gt A@rge,
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 165 - 3 JUL
2006 and sysBBfh EXPAEM Farrakitiy this point in account, the present
enbodi ment adopts the followi ng configuration to enhance the reception
quality, “i.e., deERr&aBE tHdiey r opPO5Nnfat el whreoriIn ni zZF g t PEedecrease of
the cell radius and system capacity. The description hereinafter will be
given with f&zReddnedits f cx@oRes f tdm eathlopwing aboveigwbaddiemnt $0 with
om ssion and sinplification of the description of common portions. 10 The
nmobi | e comuAhbanicen tegstrement itdre Pralset, enbodi deareesecohki gured to set
the target value for transmission power control, and the target value is
i ndepéndent | yatani gbélly) wistitizirachhef dekeeesse athetlee thélbasdistsation is
a receiving station and the case 15 where the relay station is a receiving
st ati on. and system capacity. The description hereinafter will

be given with focus on differences from each of the

above embodiments, with omission and simplificgtion of

the description of common portions.

10 The mobile communication system in the present
embodiment is configured to set the target wvalue for
transmission power control, and the target value 1is
independently {(uniquely) set for each of the case where
the base station is a receiving station and the case

15 where the relay station is &a receiving station.

Namely, a base-station target value is uniquely
calculated at the base station in accordance with a
condition specific to the base station, and a relay-~
station target wvalue i1s 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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Nanely, a base-station target value is uniquely

station in accordance with a condition specific to the base station

relay- station target value is uniquely calculated at the 20 relay station in

cal cul ated at the base

and a

accordance with a condition specific to the relay station. Then the target-

val ue at the
value") is s
val ue at the
target valu
t han the bas
present enb

Fig. 1, simlar to that of nobile comunication systeml in

tRaCRBBrRE stati &F KES IHEhkekInfiyuietsda-shown in Fig. 3, as

enbodi nent .
the nobile s

station 20 and rel ¥9PsL gt | 6ATBONEFEMIORe FYESEM edbodimeitie REF&Pedtati on 30

base station (hereinafter referred to as "base-statqu!%?@éget

et to the m ninum necessary value permtted, while th

t

relay station 25 (hereinafter referred to as "relay-station

e') is se%@gs a value different fromand |arger 156 - 3 JUL 2006
&n PeEEGET aFdiUe . EaRHRE ot ¥ comuni cati on systemin the

shepath

odinment will be described belowin detail, Mbile comunication
system 1 in the pr&88ntMOBL ke CHERH Ifdst Ahe SEFSEEM EBNfilfur &LEET$hown i n

tation 10. The present enbodinent is different in base

10

the first

in the present enbodi nent has an internal configuration simlar to that of
rel ayost at i ofMP3GIPENENFS r sheeysdigtentonf+SREAHLPReSERWIT r Bt Félbay 15

station 30

10

15

20

25

n the first enbodi ment in_ that . .
1, similar to that of mocbile communication system 1 in

the first embodiment. The mobile station has the same
configuration shown in Fig. 3, as the mobile station

10. The present embodiment 1is different 1in Dbase

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 1s different from relay
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
value.

The relay-station target value 1is 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
the after-described base;station target wvalue at base

station 20.



communi cation propriety determner 37 has a target value storage for storing
a prelimnarily calculated target value for transm ssion 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 nunber of
relays permtted and make the error rates at base station 20 and at, each
relay station 30 satisfy Fornmula 1 bel ow, independently of 25 the "3 JUL 2006
after-descri bed base-station target value at base station 20. 167 - 3 JUL
2006 The relay-station target value at each -relay station 30 nmay be set

i ndependent |y of the ba§ %agtgglohar E @Iu$a§5 bag% sggghonrggaﬁnd t he

relay-station targe respec relay sfat Fons 5 set in

simlar fashégg &Q“@Me@aytﬁg %Iay §} :#HEn% q;%C%%éuggsgta£$ﬁ%respect|ve

rel ay stati ons 3 s&8F £6 di rding
t t h t II t f
L etpact ive 15T SPat cane S0 BP S KBS B0 1 K&, 2 @V'téﬁeél??%%%xﬁ@taﬂﬁaﬂd. er e
th f t d t E th J ti t t
val o, Tor oXBRTE. COHEE Pot SROLA TG oF 8 AKCI N ST ( SghaY tBe

Eerine Falo e S, b o ek £, v g o

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 Ratioc: 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 1is possible to perform the
communication at the communication speed requested by
the request signal received by request signal receiver

25 31, based on the interference ievel measured by

interference level measuring part 36 and the relay-
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to interfere-ice power), and a reception level. Formula 1: 1 - (total error
rate) > (1 - (error rate at base station) (1 - (error rate at relay
station))' 20 x: nunber of relays Then comruni cation propriety determ ner 37
determ nes whether it is possible to performthe comrunication at the
comuni cation speed requested by the request signal received by -request
signal receiver 25 31, based on the interference |evel neasured by ~3 JUL 2006
interference | evel nmeasuring part 36 and the relay 168 -3 JUL 2006 station
target value stored. Far exanple, conmunication propriety determ ner 37
det er m nes aS%ﬁﬁ%Pﬁun1éﬁﬁﬂ¥%'catV%ﬁugpee&téGﬁFYable f oFOEommfiPdRL®on and
conpatible with the relay-station target value, 5 based on the interference
| evel neasur@ﬁmﬁvnFﬁﬁgﬂFéreﬁE@HQﬁﬁﬂyrnéﬁﬁﬁ?W&P%%rt3§6,déﬁﬁr@éﬁﬁéreé t he
maxi mum communi ¢ati on speed wi.th the requested comuni cation speed. Then the
result o th@%é@é@#ﬁﬁ&%ﬁ%ﬁ%ﬁ%ﬁ%ﬁ%@i%‘t”;? BeTBERLAEEIST 10 is
fed into request response_signal transmtter 34 and the operation thereafter
is much the 8Bffe @ PatERES fYHSh diifoditPery~ Bade Wt att@dweio ValtRe present
enbodiment has the internal configuration simlar to that of base station
15 20%i n thePRPRSt efBodi M. YT ‘FIEi®ent ¥999d basgeasured 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 intoc regquest response signal transmitter 34 and
the operation thereafter 1is 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 wvalue storage stdres 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 wvalue and, for example, it 1is

selected from the aforementioned parameter E, SIR, CIR,
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station 20 in the first enbodinment in that comunication propriety

determ ner 26 has a target value storage for storing a prelimnarily
calculated target value for transm ssion power control and the 20 target

val ue storage stores the base-station target value. Here the base-station
target value is calculated so as to satisfy above Fornula 1 in a manner
simlar to the relay-station target value and independently of thkjH52006

rel ay-station target value and, for exanple, it is selected fromthe

af orenenti oned paraneter E, SIR CIR 169 - 3 JUL 2006 and reception |evel.
Then communi 8B€i RCEPEPPIetFV&dt-er mi ner 26 determ nes whether it is possible
to performthe conmunication with nobile station 10, based on the 5
interference | evel TheRsuredm™ByniAEELPBr enBECPEVELY medsGeirAgnsart 22 and the
base-station target value stored. For exanple, this determnation is nade as
fol | ows: theCebANBANEAt | BREFNEHT i dity det erRRIREL1get Be i REETarfaxithem

comuni cation speed available for 10 communication and conpatible with the
base- st at i oncon@ugecataboe, WbhBednoplife statkicer chte IBagd measuitée by
interference | evel neasuring part 22 and conpares the maxi mnum conmuni cation
speed=wi t h t heteshruAnEat | devepediea@guedt e®vby itheerErirestesi §aakel Then

request 15 response signal transmtter 23 transmts a request
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 1level measuring part 22 and compares
the maximum communication speed with the communication
speed regquested by the reguest signal. Then request
15 response signal transmitter 23 transmits a reqguest
response signal containing the communication propriety
information on propriety based on the determination by
communication propriety determiner 2€ 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 methocds of determining the
communication path with the largest communication speed
(hereinafter referred to as "fastest path determining
25 methods"}) and methods of determining tﬂe communicaticn

path satisfying the required line guality (hereinafter

170



response signal containing the comunication propriety information on
propriety based on the determ nation by conmunication propriety determ ner
26 to relay station 30 or .nobile station 10 as a source. The operation 20
thereafter is simlar to that in the first enbodinent. The conmunication
path determ ning nethods in the present enbodiment include nethods, of
determ ning the comunication path with the |argest comuni cation %é@e&mﬁ
(hereinafter referred to as "fastest path determ ning 25 methods") and
net hods of determning the comunication path satisfying the required |ine
qual ity (her&sfEaegd 1700 - 8 JUlreonsreef eAéd ity aPdtlequisterreialiidy path
det er m ni ng nethodgf). These nethods wi Il be described with exanples where
mobi | e stati P ds"la trandia32i metedsi onllni t Bef oSlgs BT f ereices from
the 5 communication path determning nmethods in the first enbodinent .
Conmon descr igit@mm-ad | Whigecomnokdd sor staitipini f Led. 1A fasttesn ittt ded er mi ni ng
met hod is carried out according to the procedure shown in Fig. 8, as in the
10 case of t &y, enbodientfoThe fobhow Agfifereheess privtedur i a case
where the search is sequentially conducted staring fromthe path with the
maxi min comagrmatlaat speedatier detsfmam imgf emeddods asn " tes ¢ efidi g1y
sequence search").
empbodiment. Commen description will be omitted ox
simplified.
A fastest path determining method is carried out
according to the procedure shown in Fig. 8, as in the
10 case of the first embodiment. The following is the
procedure 1in a case where the search 1is sequentially
conducted staring from the path with the maximum
communication speed (hereinafter 1referred to as
"descending sequence search").
15 First, as in the first embodiment, mobile station
10 attempts to connect by 384 kbps single hop
connection (S11) and determines whether it 1is possible
to perform communication by 384 kbps single hop
connection. At this time, signal analyzer 1llc analyzes
20 the communication propriety informaticn included in the
request response signal. When it 1is impossible to
perform the communication by 384 kbps single hop
connection, mobile station 10 searches for a relay
station 30 capable of communication by 384 kbps

25 multihop connection (S12). At this time, mobile

station 10 transmits a request signal to relay station
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First, as in the first enbodi nent, nobile station 10 attenpts to connect by
384 kbps single hop connection (S11) and determ nes whether it is possible
to perform comruni cation by 3 E 4 kbps single hop connection. At this tineg,
signal analyzer 1lc analyzes 20 the conmmunication propriety information
included in-the request response signal. Wien it is inpossible to per%&gm

t he communi cati on by 384 kbps single hop connection, nobile st at i 'onlUoll
searches for a relay station 30 capabl e of comuni cat i on by 384 kbps 25

mul ti hop connectlon (S12). At this tinme, nobile station 10 transmts a
request signal’to reley & atfiedR 178523190 880678051 VREN BPelE§ASRRE i on 30
recei ves the request signal and neasures the interference |level at the rel ay
station itselSE9MHe 30 ANea3aFedntRE ABkESLeEeRrEnilEg ot hrighs ikt lay

determ ner 37 determ ne whether 5 it is possible to Eerforn1the communi cati on
at the commffieddtdron speéd fequest Bdeby ¥hbayequesttéspgnal 30 (388 kdps
herein), based on the neasured interference | evel and the rel ay-station
target val ue CSEBREA-CATHET | WP Bt t BndF REFBARRAG SThaetesminefhafiker 10
determ nation is transmtted to nobile station 10 or to base station 20 in
nuch tthe sanétrahferr@ssihlehetd i psirfaambodhrencompHaAcesmomni eat itdre

propriety determner 37 determnes that it is possible to perfformthe
communication speed requested by the reguest signal

(384 kbps herein), based on the measured interference
level and the relay-station target value stored.
Then information indicating the zresult 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 1t is possible to perform the
15 communication, the relay station 30 transmits a réquest
signal to base station 20. Base station 20, receiving
the request signal, measures the interference level at
the station itself.. Bacse station 20 makes
communication propriety determiner 26 determine whether
20 it is possible to perform the communication with mobile
station 10 at the requested communication speed, based
on the measured interference level and the stored base-
station target value. Then base station 20 transmits a
request response signal similar to that in the first
25 embodiment, to the relay station 30. ‘When the relay

station 30 receives the request response signal, it
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15 communi cation, the relay station 30 transmts a request signal to base
station 20. Base station 20, receiving the request signal, neasures the
interference level at the station itself. Base station 20 makes

comuni cation propriety determ ner 26 determ ne whether 20 it is possible to
performthe communication with nobile station 10 at the requested—gAULZ@E
communi cati on speed, based on the neasured interference |level and t stored
base- station target value. Then base station 20 transmts a request
response signal simlar to that in the first 25 enbodinment, to the relay
station 30. WRBRSTAESr ePayrSgH&EitoNSOPPEEE vES IR r QIS Nidshos€ si gnal ,
it 172 - 3 JUL 2006 transmts a request response signal_ containing the
communi cat i oACPRBPR ety Ofinf BERREILGT Y ndnd@edatd athe Incdgifest rdespdhige signal ,
and the comuni cation propriety information at the relay station itself 5

(" conmuni cabF@YUREFei nYeSNBBSEe sEaLNgA 10 Aakes tHegnako@munygatlione anal yze
the comuni cation propri et information included in the received request
response si gRAPPIWAEH t Aafogsadtiaef tafe ablg ysrelas tR&Rtieni sipesditble to
perform the communication by 384 kbps 10 nultihop connection, the nobile
stati 8n det ef itpssunheabdmiunineatdion pat h Myp3sx kppsthent i hBp Bekescti on and
starts the communi cation. On the other hand, when it is inpossible to

perform the Ebemahi eatilvdchy 1384 Kiplsy 7ml thdopommunication propriety

information included in the received request response
signal. When the result of the analysis 1is that it is
possible to perform the communication by 384 kbps
10 multihop connection, the mobile station determines the
communication path by 384 kbps multihop connecticon and
starts the communication.
On the other hand, when it is impossible to
perform the <communication by 384 kbps multihop
15 coﬁnection, mokile station 10 attempts to connect by 64
kbps single hop connection (S13). This 1is much the
same as the attempt on 384 kbps single hop connection
in the present embodiment asz described above. When it -
is possible herein to perform the communication by 64
20 kbps single hop connection, the mobile station
determines the communication path by 64 kbps single hop
connection and starts the communication. When it 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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15 connection, nmobile station 10 attenpts to connect by 64 kbps single hop
connection (S13). This is nuch the sane as the attenpt on 384 kbps single
hop connection in the present enbodi nent as described above. Wien it is
possi bl e herein to performthe communication by 64 20 kbps single hop
connection, the nobile station determines the communication path bylU6400§bps
single hop connection and starts the conmmunication. Wen it is 1inpossible
to performthe conmunication by 64 kbps single hop connection, nobile
station 10 attenpts to 25 connect by 64 kbps nultihop connection (S14). This
is nuch theCSRReCBECRhelht t ERBt BASISI kb aAA TS 173 -d8sguibedoe
connection in the present enbodi nent as descri bed above. In the case of the
descendi ng s@geeRce search, as descri bed above, nobile station 10
sequentially 5 attenpts to connect fromthe fastest comunication speed and
establ i shes a connEttilom 9fsh baséhst deisesnzinatsegeommenieatrtbn 8peed
determ ned as conmmuni cabl e, thereby determ ning the conmunication path with
the | argest @oppmiPedt i GPapeed. Mopidddi t séatiiom t héOcaseequenbiathg present
enbodi ment, the communi cation path with the | argest comruni cation speed is
det er i ned baseenphs the rednnestatfioimt driget V@asuestindcoheubasatseati on
target value cal cul ated i ndependently of each other at relay station 30 and
at base stat$pPe@0andndstabigshhRgsa connection with base station 20

at a communication speed determined as communicable,

thereby determining the communication path with the

largest communication speed. In addition, in the case

10 of the present embodiment, the communication path with

the largest communication speed is determined based on

the relay-station target wvalue 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 seguence search") is as shown in Fig. 5. In

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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15 feasible to enhance the reception quality while mnimzing the decrease
of the cell radius and system capacity. The procedure in a- case where the
search is sequentially conducted starting fromthe path with the 20 m ni num
comuni cation speed (hereinafter referred to as "ascendi ng sequence search")
is as shown in Fig. 9. In this case, first, nobile station 10 afﬂe%%t@ﬂﬁo
connect by 64 kbps nultihop connection (521). At this tinme, in a manner
simlar to the aforenmentioned attenpt on 384 25 kbps mnulti hop connecti on,
relay station_30 and base  station 20 each nmake conmuni cation propriety

det er ni ner 134 2angd ForupEds a7 @ndPERRHLAL Faticde PaRn 2§ determiner 26
determ ne whether it is possible to performthe comunication at the
request ed cofR@BRent ion ISpdett s Pakedt enPEREOK AL difeeresrerunevetian aich
station and the relay- 5 station target value or the base-station target

val ue. Then,ther &gamsiséedihi Femmanhcarapag tIresd kbpssed tidiop EbAnecti on,
as in the first enbodinment, the nobile station attenpts to connect by 64
kbps singl e hepeebapecteonle®22 ortS283chThehahbbhl eastat £ba 10elap-attenpts
to connect by 384 kbps nultihop connection (S24). In this case, relay station
30 and base station t2pgetckaabsocrakd st beise rsddeioin viea comund Laei on

propriety determ ner 37 and communi cation propriety determ ner 26 determ ne
whet her it is possifigr tor example, while maintaining the 64 kbps

multihop connection, as in the first embodiment, the

mobile station attempts tc connect by €4 kbpg single

hop connection (822 or S823). Then mobile station 10
10 attempts to connect by 384 kbps multihop connection
(S24). In this case, relay staticn 30 and base station

20 each alsoc make their respective communicatiocn
propriety determiner 37 and communication propriety
determiner 26 determine whether it i1s 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, fcr  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 S526).

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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15 performthe comuni cation at the requested comrunication speed, based on
the interference level and the relay-station target value or the
base-station target value stored; Then, for exanple, while nmaintaining the
64 kbps multihop connection, as in the 20 first enbodi nent, the nobile
station attenpts to connect by 384 kbps single hop connection (925J3alt)l 328) .
In the case of the ascendi ng sequence search, as described above, the

comuni cation path is first secured to keep the tine before the start of 25
conmmruni cation as short as possible, and the conmunication path with the

| ar gest commini catdaorcisiperd £35,- 3vhlllle 2085epwisear cinawed ©ing whithe st epw se
i ncreasing the comunication speed. In that case, the communication path is
det ermi ned onothenhasitsoaf ddwednt echertgnce ckevel e eachmshatkaicand t he
relay-station target 5 value and the base-station target val ue cal cul ated

i ndependent | padh eachdetkemialed ebtay Hat bagi30 and tafe baserstatnee 20,
whereby the reception quality can be enhanced, while m nim zing the decrease

of the cell radels and sy emsweapan t wndlOthee tequiv-edaguahni t yapakh
determning nmethods w |l be described below In the present enbodi nent, the

requi ed qualalyepathddeteen piong-oeabods atsegeinvokvaeapphieatibeas to both

the first multihop system shown in Fig. 10A and the second nultihop system

shown independently of each other at relay station 30 and at
base station 20, whereby the reception quality can be
enhanced, while minimizing <the decrease of ghe cell
radius and system capacity.

10 The required quality path determining methods
will be described below. In the present embodiment,
the required quality path determining methods also
invelve 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 1is 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 (530), mcocbile station 10 attempts
to make a single hop connection at the communication
speed (S31, 833, 835, or S37). At this time, mobile
station 10 first transmits a request signal at the
given communication speed, as in the first embodiment.

25 Base station 20 receives the request signal transmitted

from mobile station 10 and measures the interference
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15 in Fig. 10B. The required quality path determining nethod in the forner
mul tihop systemis carried out according to the procedure shown in Fig. 11,
as in the first enbodinent. First, when the required line quality is given
by 20 a communi cation speed (S30), nobile station 10 attenpts to nmake a
si ngl e hop connection at the communi cation speed (331, 533, 535, or S37) At
this time, nobile station 10 first transmts a request signal at I@ﬂ gp en
comuni cation speed, as in the first enbodi nent. 25 Base station 20 QE es
the request signal transmtted fromnobile station 10 and neasures the
interferencele¥sl- 3ULhQ0bE sl esfdt bent hgskdde stBémncomgent caThom
ccrmuricat_on propriety determ ner 26 determ nes whether it is possible to
performthe poAnUAESHt | Gletwinniineobi | 26 sdatiegmil@sat whwetlemuhkcatlison speed
requested by the 5 request signal, based on the neasured interference |evel
and t he storpdsbabeest abi opetrdoget Vdlale. cTheunibaseost avioh 20opdtls t he
communi cation propriety information based on the determ nation into a request
response si gadktand fllamdmitlse t hemmegiesticespesel ddqeseghad by mbkil e
station 10. Mobile station 10, receiving the request response signal,
det er i nes whethet isigsapessbbbedt ooper fbem mhessiradl eihoprfeorsmari cati on
at the given comruni cation speed, based on the conmunication propriety
i nfformati on Llagkldechd the stored base-station target value. Then
base station 20 puts the communication propriety
information based on the determination into awrequest
response signal and transmits the request response
10 signal to mobile station 10. Mcbile station 10,
receiving the request response signal, determines
whether it 1s possible to perform the single hop
communication at the given communication speed, based
on the communication propriety information included
15 therein. When it 1is possible herein to perform the
single hop communicaticn, the mobile station determines
the communication path therecotf and starts the
comnmunication. However, if it is impossible, the
mobile station attempts to make a multihop connection
20 at the communication speed of twice the communication
speed (double speed) (832, $34, or S36). At this time,
mobile station 10 transmits a regquest signal containing
a communication connection request at the double speed.
A relay station 30, receiving the regquest signal,
25 measures the interference level at the relay station

itself. The relay station 30 also makes communication
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15 therein. Wen it is possible herein to performthe single hop
communi cation, the nobile station determ nes the conmunication path thereof
and starts the comunication. However, if it is inpossible, the nobile
station attenpts to .Hake a multihop connection 20 at the comuni cation speed
of twice the communication speed (double speed) (S32, 534, or S36). At this
time, nmobile station 10 transmts a request signal containing a -3 jy 2006
comuni cati on connection request at the double speed. A relay station 30,
receiving the request signal, 25 neasures the interference level at the relay
station itsBrPPrikéyreldgterainesn 3¢ 7al séehekeineomvihsitded onitl | is 3 JUL
2006 propriety determ ner 37 determ ne whether it is possible to performthe
comuni cat i opcatibhe comnmunpeatiosm spdbd r egoasued dafritdne r eédquestthsi gnal
based on the neasured interference |evel and the stored 5 relay-station
target val uecomimeniché ioasuspeef timgueisted mbyatthae iequest i siigsalnpossi bl e
to performthe communication, the relay station 30 transmts a request
response si ghakedoprnaithiengetdsel mohmiumt €af ¢ oenpe opevel yandntbenaticard o t he
nobil e station; when it is possible 10 to performthe comunication, the
rel ay st at i one38y-sransont stargequesilsd cnalWhommt ahei ngeaucbnmmi ¢htei on
connection request at the double speed. Wien base station 20 receives the
request signdeferminatasor eiss t heatntidr f ey enwpokeubl eatt d hpebhésemsttdtsi on
communication, the relay station 30 transmits a request
response signal containing the communication p}opriety
information to the mobile station; when it is pessible
10 to perform the communication, the relay station 30
transmits a reguest signal containing a communication
connection request at the double speed.
When base station 20 receives the request signal,
it measures the interference level at the base station
15 itself and makes communication propriety determiner 26
determine whether it is ©possible to perform the
communication with mobile station 10 at the requested
communication speed, based on the interference level
and the base-station target value. The operation
20 thereafter is similar to that in the first embodiment.
The required quality path determining method in
the latter multihop system is carried out according to
the procedure shown in Fig. 12, as in ‘the first
embodiment.

25 First, when the required line quality is given by

a communication speed, meobile station 10 attempts to
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15 itsel f and makes conmuni cation propriety determ ner 26 determ ne whet her
it is possible to performthe comunication with nobile station 10 at the
requested conmuni cation speed, based on the interference level and the
base-station target value. The operation 20 thereafter is simlar to that i'n
the first enbodinment. 25 The required quality path determ ning np§2ﬁgwhn t he
latter multihop systemis carried out according to the procedure bin
Fig. 12, as in the first enbodinment. First, when the required line quality
is given by a comunication speed, nmobile station 10 aftenpts to 178 - 3 JUL
2006 neke a BFhgl 2 ﬁbbgisn 86t CORPECHRE Eommith RO speedon (5838943, 545,
or $47). A specific nethod of the attenpt on connection is just as described
above. Wen '$t1is Sfossi Bre heP®i #4/d -per Por SREReIeEmAMIeadi &f atls the

gi ven comruni cati on speed, the nobile station _determ nes the communication
path of the 3FhgTREhep CEBRRECLPHN I& IIFE ohmimichiPeA 3pe¥d-anii8farts the
comuni cation. However, if it is_inpossible, the nobile station attenpts to
make a mul tihbplEomPE it 1SRRI hé Oc RfLT Eat FOR SREBHIYISAtio%y43t546, or
$48). In this case, a specific nethod of the attenpt on _connection is just
as de3cri bedta®ovel VeRenCPIMEE1E853 PP e SPESSer f 111R t Heoldl € hepation

determines the communication path of the single hop
connection at the communication speed and starts the
communication. However, 1if i1t 1is impossiﬁie, the-
mobile station attempts to make a multihop connection
10 at the communication speed (S42, S44, S46, or S48). In
this <case, a specific method of the attempt on
connection is just as described above.
When it 1s possible to perform the multihop
communication at the communication speed reguested by
15 the request signal, the mobile staticn 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 regquested line guality
»20 being given, it is feasible to determine the
communication path satisfying the line guality and make
a connection, and, therefore, it can provide a high-
guality communication environment. Since the
communication path is determined based on the relay-
25 station target value and the base-station target value

calculated independently of each other at relay station
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communi cation at the conmunication speed requested by 15 the request signal,
the nobile station determ nes the comruni cation path of the nmultihop
connection at the conmunication speed and starts the conmuni cation. As
descri bed- above, the present enbodinent is also configured so that with a
requested line quality 20 being given, it is feasible to deterqinﬁgt%ﬁ
communi cation path satisfying the line quality and make a conneét ns %nd,
therefore, it can provide a high- quality comruni cation environnent. Since
the comunication path is determ ned based on the relay 25 station target
val ue and t héObaset stat baset asigetioal A6, cal cikatfet dindependertihyunefe each
other at relay station 179 - 3 JUL 2006 5 10 30 and at base station 20, it is
--feasi bl e t ohenhaneetitdre qeckept y onhdlal miyiwhidiendgm fhei debgebbe decr ease of
the cell radius and system capacity. (Sixth Enbodi nent) The present

embodi ment i sheonkilguredias descrsyeedn helmygitp. order to determ ne the

opti mal communi cation speed so as to secure the reception quality fromthe
nobi | e stati gpikeht Bebbhaseestati on in the second enbodinent. In nobile
comuni cation system 1l according to the present enbodi nent, the target
val ues for transm BEeOPresent 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 théﬂ second
embodiment.

10 In mobile communication system 1 according to the
present embodiment, the target wvalues for transmission
power control are also independently (individually) set
in the case where the base station 1s 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 larger than it.

Mobile communication system 1 according to the
present embodiment has the system configuration similar

20 to the mobile communication system 1in the second
embodiment. The base staticn also has the same
configuration as the base station 20 shown in Fig. 15.
The mobile communication system o©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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power control are also independently (individually) set in the case where
the base station is a receiving station and in the.case where the relay
station is a 15 receiving station. The base-station target value is set to
the m ni num necessary value permtted, and the relay-station target value is
set larger than it. Mbile communication system1l according to the present
enbodi ment has the systemconfiguration simlar 20 to the nobilej jyL 2006
comuni cation systemin the second enbodi nent. The base station al so has the
same configuration as the base station 20 shown in Fig. 15. The nobile

communi cat i on_system of, ot he. Ay Esent . eubodiaenlod 5 di Lerant, i1y i e

station 10 and relay e conmunication systemin

the second enbodiiept.) 100, 3,30 12006 -Ln jLhe D e3e0i ) enbogi weRt 1obi I e

station 10 has erna rguratiron 'simla ion 10 in

t he second efpogﬁ%ggécoggeeggg?g%ﬁ%%q;i?ﬁel%6 qlgpg O&ﬁﬁizioeggoghnent IS

di fferent from nobiTe station he secon in'tha
For st ori ng BRETT e nSTCPy ST ult oy £ 5 BT AT (B 1RG4 ARGHT 4t onCpover -
and 19l ay- SUHt | on ar 8L oA e STRIPAFSS (hoBe | HEthe T1PERZEREbATReNt.
These baseﬂ%é%&&@ication 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 value are
independently calculated Y] as to satisfy
aforementioned Formula 1 as in the fifth embodiment.
15 The both target wvalues 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 reguest response signal,
based on the interference level at the source of the
request response signal included in the reguest
response signal and based on the base-station target

25 value and relay-station target value stored.

In the present embodiment relay station 30 heas



target value and relay-station target value are independently calculated so
as to satisfy aforenentioned Fornula 1 as in the fifth enbodinent. is 'The
both target values can be selected fromthe aforenentioned paraneter E, SIR
CIR and reception level. Then interstation comruni cati on speed determ ner
lle determ nes the interstation comunication speed 20 between the nn&bge '
station and relay station 30 or base station 20 as a source of adrl8guest
response signal, based on the interference |evel at the source of the
request response signal included in the request response signal and based on
t he base- st atilth +RrgeERal25oRdIlgeratd Iel 25t ati 6A Talgst ALt dPed. In

t he present enbodi ment relay station 30 has -M- 3 JUL 2006 the internal

confi gurati onTsi A FarSeePTel P 30 The t Relagcotick ehdilfentle The
relay station in the present enbodinent is different fromrelay station 30
in the secondPX&affHh neRPOPANERAt it dFSfarroR o chmiAil et iSom tsigged30

determ ner 38 has a target value storage for storing a prelimnarily

cal cul at ed t drget theal ueeFenct r afBRPSmeA tpone R coblabl . THeerkaeional ue
storagf stores the relay-station target value. The relay-station target val ue
is 10 cal culearErTiRperlesPiepof deherbaserstif | bast & géeregaltuevateted in

mobil e station 10, so _as to satisfy
storage for storing a preliminarily calculated target

value for transmission power control.
The target wvalue storage stores the relafistation
target value. The relay-station target value is

10 calculated independently of the Dbase-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 & source of a request response signal,
based on the interferencé level included in the reguest

20 response signal received by reguest 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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af orenenti oned Formula 1. The relay-station target value can be sel ected
fromthe aforenentioned paraneter E, SIR, CIR and reception |evel. 15
I nterstation conmuni cation speed determ ner 38 determnes the interstation
comuni cati on 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 |evel included in the request 20 response signal rec%Lﬂﬁd E

i t%ﬂéet

request response signal receiver 33, and based on the rel ay-stat
val ue stored. The conmunication path determ ning nethod in nobile

communi cat i om syshep 1 aseRidi ngnt o gtihe pregent 5 25 epgbodient suill 4be

descri bed below. This communication path determning nethod is carried out

accor di ng toemdjlﬁegté t%h&dJL 4006 Llsuoharit, sh %eii’hﬂ&brel@’iﬁs Lo the

second enbodi ment, an e description hereinatter w giver, with

focus on thego%\if%@em%esfégegﬂ the sgeon if?@?ﬁ%gﬁmfr Lt b am ggjéé’x@da”d

sinplificati conmon portions. After the steps 0 and are

executed in oBRnp si i Lar ! in.t Q di men bile
station 10 r%%%lvesggﬁfegﬁégtC&gg%%ﬁég %?%ngﬁmgggéggﬁig?gh‘$f0%$%%§g station
20, and then ,operates as 10 follows. Namely, nobile station 10 determines a

d then,o
connunlcatlg% speed, based on the request response
After the steps S50 and §52 are executed in =z

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
10 follows. Namely, mobile station 10 determines a-
communication speed, based on the request response
signal received and based on the base-station target
value and relay-station target value stored (S54), and
transmits a connection notification containing the
15 information of the determined communication speed to
base ‘station 20 ($56). 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 20 (560). 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
25 embodiment, the relay station 3OA receives & request

response signal transmitted from base station 20, and
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signal received and based on the base-station target value and relay-station
target value stored (S54), and transmts a connection notification
containing the 15 infornmation of the determ ned comruni cati on speed to base
station 20 (S56). Wen base station 20 receives this connection '
notification, it sends an ACK to nobile station 10 (S58). Then a _séd?l&l)e hop
comuni cation is established between nobile station 10 and base statyloAlibo
20 (560). This single hop comunication is always naintained before an end
of the comunication between nobile station 10 and base station 20. After
t he steps 562ierb6detandi®es akbet hemteegbetited | nommunnoetisini $peedo t hose
in the second 25 enbodinent, the relay station 30A receives a request
response si dretlwearansm ttebayromabase shdt base26tancdrl & 3 Jdte 2006 t hen
determnes the interstation conmuni cati on speed between the relay station
and base st atheon2Grimsatconletbe inténfledence Hreveledquedtudeskspondde request
response signal and based on the relay-station target value 5 stored (S68).
The rel ay stsitgraal 3@Adal baskedansm tsha rebpesttaesponseasgghal vabud ai ni ng
information about the interference level at the relay station itself and
about5 t he | rtterrsddat ( 963 L onmThiec ata Iy speedideat e¥0A nellsat tstaenGd o o2 nobi | e
station 10. Mobile station 10 10 determ nes the comuni cation speed on the
communi cat i arequedst otespbinise staghanh 1€eonehayiatatiofoB0A:base about
the interference level at the relay station itself and
about the interstation communication speed determined
at step 68 to mcbile station 10. Mobile staticen 10
10 determines the communication speed on the communication
path of mcbkile staticon 10-relay station 30A-base
station 20, based on the reguest response signal
transmitted from the relay station 30A and con the base-
station target value and relay-station target value
15 stored (S872). Specifically, the operation 1is carried
out as follows. First, the mobile station determines
the interstation communication speed between mobile
station 10 and relay station 30A, based cn 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 mcbile
station 10-relay station 30A-base station 20, based on
the interstation communication speed between meobile

25 station 10 and relay station 30A thus determined, the

interstation communication speed between relay station
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station 20, based on the request response signal transmtted fromthe relay
station 30A and on the base- station target value and rel ay-station target
value 15 stored (S72). Specifically, the operation is carried out as
follows. First, the nobile station determnes the interstation comrunication
speed between nobile station 10 and relay station 30A, based on L@qu 700
interference | evel at relay station 30A included in the 20 request reg oése
signal and the relay-station target value stored. Then the nobile station
det erm nes tgg co 'n%Fation speed on. the, co ni_cation ﬁath of nobile
station 10-réPiy &P&ti 8ASS0ATESE Xt atd‘on 20CLPa%Ed off TRE | FESMSSALi on
conmmuni cati on speed betweeq nobi | e 25 station 10 and relay station 30A thus
det er ni ned, tREPOIACefsFRElon SEGMMT Cad o sPetdh bethigeh Veld§-station 184 -
3 JUL 2006 30A and_base station 20 included in_the request response signal,
and the base- st ati oRCE&AYBR il udhesEbSEFueht 1574 the 388parsf c5741e6 S86 are
carried out n simlar fashion to those in the second enbodinent and
thereafter nBBFIeidt at$ Y- 4B agdrihitPansi t sthogEquedt stynal secRnérder to
search for a relay station 303. Then the relay station 30B transmts a
request respBRSedsitgRal & nohilEEattitTon MR ket hetahhenpr 6€eddBéias in the
case of rela 10 station 30A (S88-S96) Mbile station 10, receiving the
requestrfmpgﬁ§€5§ﬂﬁﬁmaf¥%ﬁ¥?§?aﬁ%ﬂﬁﬁhmn1803rder to search for a

relay station 30B. - Then the relay station 30B

transmits a request response signal to mobile station

10 in the same procedure as in the case of relay

10 station 30& (S88-358%¢). Mobile station 10, receiving

the regquest response signal from relay station 30B,

determines the communication speed on the communication

path of mobile station 10-relay station 30B-~base

station 20, .based on the received regquest response

15 signal and the base-station target wvalue and relay-

station target value stored (S588). The operation

thereafter is carried out by executing the steps
similar to thoses -in the second embodiment.

In the present embodiment, as described zbove,

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 wvalue 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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determ nes the comruni cati on speed on the comuni cation
station 10-relay station 30B-base
response 15 signal

target val ue

interstation

i ndependent | yyheanoresehay egteatdioer80 peteibsnéese hept el spatthorn-25be
communi cation speed on the basis of the interference |evel and the
rel ay- st ati ordettargetnad| bascthevef diles  E8Bmund cidli 2006pthkdspriesemten
enbodi ment permits the optinal path to be determ ned based on the

conmuni cat i orespPeedsi bed freetat tanh, panhtd ahestratde@ns orangid et ¥ ecaptbon

path of nobile
station 20, based on the received request
and the base-station target value and relay- station
stored (598). The operation thereafter is carried out by
executing the steps simlar to those in the second enbodinent. in the
present enbodi nent, as described above, 20 nobile station 10 deterjipeg
comuni cation speed on the basis of the interference |eve
the relay-station target val ue and base- station target val ue cal cul ated

p&

he
and

quality can be enhanced while mnimzing the decrease of the cell 5 radius
and system capacrioed | ndiident alindmias rdesehicbedeakewee noli | ehecamlhi cati on
system 1l in each of the fifth and sixth enbodinents is configured to set the

targetS val uexddirud henerypst ¢mt espatial,l the stations (base station 20 10
and each relay station 30) on the comrunication path,

rate at base stati ahc2@erard 1w, as described above, mobile

10

15

20

25

communication system 1 in each of the fifth and sixth
embodiments 1s configured to set the target values for
the error rates at all the stations (base station 20
and each relay station 30) on the communication path,
instead of the errocr 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
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
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
of interference and thus decrease of system capacity,

but the effect on the system capacity is less than the

instead of the error



determ ne the optimal path on the basis of the target values. This nmakes it

feasible to secure the reception

quality fromthe nobile station to the base

station 15 even in the nmultihop connection system According to "W CDVA
Mobi | e Conmuni cations Systent (published under the general editorship of
kawa by Maruzen Co., Ltd.) and others, the system capacity C and

Kei ji Tachi

paraneter E have the relation of

1 pg: spreading gain Nanely, the value of system capacity C decreases
i ncrease of the paraneter E. An increase of paraneter E at relay station 30
will result éfféacrense 2o okthient enteeepee and gdwsmslesr egse a0f Bystem
but the effect on the systemcapacity is less than the 196 -
2006 effect siueciont 2€-.i ncHeasacof t pasapRiiert E abbbase Séahi@dc20ioNoting

capacity,

this point,

nobi | e communi cation system 1l in the present enbodi nent

is

20 Formula 2 below. Fornula 2:9 =100P9/ E) +

W th

3 JuL

configured toysedm thenbage- ptrakicon tea@etimeaitie d %@ﬂﬂﬂi@f\émngéessary 5

value permtted and set the relay-station target val ue

wher eby the gesrease-9t asyshemaGapaci $1ué St sURPLESSat i | g=keeph Ay
small in the entire system The followng wll describe prograns
to 19 substential bZemi hecADRiNE $dattRa rbnaRshickliing sttdon)valgbay
station, and base station (receiving

error rate

10

15

20

25

larger than it, whereby the decrease of system capacity
is suppressed while keeping the error rate small in the
entire system. N

The following will describe programs to
substantialize the mobile station (transmitting
station), relay station, and base station (receiving
station) constituting the mobile communication systems
according to the fifth embodiment and the sixth
embodiment. The programs for substantializing the
respective stations constituting the mobile
communication system in the fifth embodiment have the
modules common to the aforementioned programs, and the
description hereinafter will "be given with focus on
different modules, with omission and simplification of
the description about the common mcdules.

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

programs, the transmitting station program is similar

to the transmitting station program 110A according to
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station) constituting the nobile comunication systens according to the
fifth enbodi mnent and the sixth enbodinent. The prograns for substantializing
the 15 respective stations constituting the nobile conmunication systemin
the fifth enbodi ment have the nodules conmon to the aforenentioned prograns,
and the description hereinafter will be given wth focus on different
modul es, with om ssion and sinplification of 20 the description ahout the
comon nodul es. The progranms for the respective stations constitu LWQzﬂﬁbile
comuni cation system 1l in the fifth enbodinent have_the configurations shown
in Figs. 17 &3 tHe 55t 0§FRASIMET{EheSEAVRd EWbddidrent 7di-d. Alsngrehey2s
programs, the transmtting station programis simlar to the transmtting
station progfedt1ADAPEEEERR AFk dhei recai YRy 2606 titthe RIRFERRNDBBUEMENt
shown in 17A. The relay station programand the receiving station program
have the saf® nBalEeBCdYlehe aseltd)f siatd vnsSprbgPAaMPEIPX ahdl38heardcei vi ng
station program 120A, respectively, 5 according to the third enbodi nent as
shown in Fi gshe 17BecaadingcC, sdaddpn f dpredeasomidififoat | oaspeobively,
determ ning nodul es 137, 124. Communi cation propriety determ ning nodul e 137
has & functi®a¥Ccotdieg tipgthtetbrfuenbodérent e tHeown Olprdpys et Y7Bf
communi cation, based on the interference |evel neasured by the interference
| evel neasurim@ 17¢C, except for the communication propriety
determining modules 137, 124.
Communication propriety determining mo&hle 137
has a function of letting the computer determine the
10 propriety of communication, based on the interference
level measured by the interference 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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nodul e and on the relay-station target value. Comrunication propriety
determ ning nodule 124 has a function of letting the conputer determ ne the
15 propriety of comrunication, based on the interference |evel neasured by
interference | evel neasuring nodule 122 and on the base-station target
val ue. The prograns for thee respective stations constituting nobile
comuni cation system 1 according to 20 the sixth enbodi nent havejt e 2006
configurations shown in Figs. 18 as the prograns according to the fourth
enbodi ment did. Anong the progranms, the receiving station programis simlar
to the receitargmstiEiinn sprogeanpi2Q8aacddOd rgd d-leher ¢ bay t bt @obodi nent
shown 25 in Fig. 18C. The transmtting station programand the relay station
progr am haverdgraane’ ddutespastiiel¥88in 3haULL R00H teminsdinenngast ati on
program 110B and the relay station program 1308, respectively, in the fourth
enbodi nent agiowhaovm Fig§i gs8A18AdamdBl8Bxcextefdiof drhd himt et ®tst Admon
communi cati on speed determ ning nodule 11le and the 5 interstation
comuni cat i aremspeedadetar mMapary noditleermti3Bing ntredstlat | Gl leomandi calté on speed
determ ning nodule 111e has a function of letting the conputer determ ne the
i nt ersst at i onirocmtrdE tciatn oncopeedibetwean speethe detansmirtinagg msédbien and the
station as a source of a request response signal, based on the interference
138,
Interstation communication speed determining
module 1lle has a function of letting the ~Eomputer
determine the interstation communication speed between
10 the transmitting station and the station as a source of
a request respcnse signal, based on the interference
level and on the base-station target value and relay-
station target wvalue. Interstation communication speed
determining module 138 has a function of letting the
15 computer determine the communication speed to the
receiving station, based on the interference level
included in a reguest response signal and on the relay-
station target- value.
These programs enable the computer to
20 substantialize the functions of base station 20, relay
station 30, and mobile station 10 according to each of
the fifth and sixth embodiments described above. In
that case, the reception quality can be enhanced while
minimizing the decrease of the cell radius and system

25 capacity.

Finally, a receiving station program to




| evel and on the base-station target value and relay- station target val ue.
I nterstation communi cation speed determ ning nodule 138 has a function of
|l etting the 15 conputer determ ne the comrunication speed to the receiving
station, based on the interference level included in a request response
signal and on the relay- station target value. These prograns enable the
conputer to 20 substantialize the functions of base station 20, reJ?yUlem
station 30, and nobile station 10 according to each of the fifth and sixth
enbodi nents descri bed above. In that case, the reception quality can be
enhanced whidubstamiidalzing t hehdecr easeiofinghe celdtiradi uswarid syshem 25
capacity. Finally, a receiving station programto 189 - 3 JUL 2006
subst anti al izennturel cseiciedvi ngashat idet errtimdhe £eoomualriteatr ioni rpat htidet er mi ner
for determning the comunication path will be described. This receiving
station programuraiscdtiercopbitguratli bnbehaeedmiddd). 1Fhis aseddeving
af orenenti oned receiving station program 120c did. This receiving station
program has st isanmgpmmogitdeshas the ceadigyumng tibat isdhipyar agt am d20T9, except
for the interstation comunicati on speed determ ning nodul e 124a. The
i nt erst ati orscothuni <idfanespeeded 1G et erindi 8¢ arddyl eptd4aahasiz04 uncti on
of letting the conputer determ ne the interstation conmunication '

did. This receiving station program has the same

modules as the receiving station program 120c, except
for the 1interstation communication speed deférmining
module 124a. The interstation communication speed
10 determining module 124a has a function o¢f letting the
computer determine the interstation communication
speed, based on the interference level and the base-
station target value. This receiving station program
enables the computer to substantialize the
15 aforementioned functions of base station 20. In that
case, the reception gquality can be enhanced while
minimizing the decrease of the cell radius and system
capacity.
The £ifth and sixth embodiments were described
20 using the examples of "uplink" to connect mobile
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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speed, based on the interference |evel and the base- station target val ue.
This receiving station program enables the conputer to substantialize the 15
af orenenti oned functions of base station 20. In that case, the reception
quality can be enhanced while mnimzing the decrease of the cell radius and
system capacity. The fifth and sixth enbodi nents were described 20 using

t he exanpl es of "uplink" to connect nobile station 10 through rel ay3gtjatipgn
30 to base station 20. However, the fifth and sixth enbodi ments can al so be
applied to "downlink," by properly nodifying the way of setting the system
capacity andrkangetdvalues. ¢2bekndustiical .o ApRLIIEaARIJ] tyr Asideseridgd above,
the present invention has 190 - 3 JUL 2006 realized such determ nation of

nul tihop or sbRgLeikaR ieeMyatEatdPntpat e BsrhOndet efdl R e ICRFHYH cati on
path with the largest (highest) communication speed or the communication

pat h Sat'SfoEth@Qt@{&ﬂﬁi?l£}?§9t5(hﬁ@%e@Hﬂ"é&mm@ﬁ§§9t98n?B%e@@l%ﬁ??re”Pe
level s of the respective signal's received at the relay station constituting
the comuni cahkon:pahklinapd tabnt hgafchecgb%li@&fatﬁl Qe U RoeRY AGIRE Ng

i npl enentation of fast comunication. 10 19

5 line quality, based on the interference levels of the
respective signals received at the relay station
constituting the communication path and at the
receiving station, thereby achieving implemengétion of
fast communication.

10
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0 3 JUL 2006 CLAIMS 1. A nobile comunication systemconprising a
transmtting station, at |least one relay station, and a receivi ng?q;u%gﬁ
and configured to 5 inplenment packet transm ssion fromthe trans N
station ' to the receiving station through a comunication path with an
intermediary of at |east one relay station or through a conmuni cation path
without an internediary of a relay station, 10 the nobile comrunication
system conpri sing conmmunication path determ ning nmeans for determ.ning a
comuni cation path with a | argest conmuni cati on speed based on interference
| evel s of respective 15 signals reqépyagsat a relay station constituting a
communi cation path between the trans I'ng station and the receiving

station, and at the. receiving stajion. nnunicatl n system
according to é}hll wherein t c@ﬁﬁﬂ&1catc§ﬁﬁbhﬁﬁa éPBrniﬂY%g 20 means

furth t tatl d.det f
et or m i nGERRPFRELREL & | GHRORHERTRAL FOAT ‘OPolh belasy BNh PaMFYol

stations

i nterference |evels respective st tlons copstituting
25 a connun?€%€+ﬁﬂ'pa§ dhd TSt Iﬁbtlgﬁtgﬁﬁgd &gteFﬁP tAYERBanE®for 1C - 3
JUL %005

implement packet transmission from the transmitting

station to the receiving station through a

communication path with an intermediary of at least one

relay station or through a 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

based on interference levels of respective

15 signals received at a relay station constituting a
communication path'between the transmitting station and
the receiving étation, and at theireceiving station.

2. The ﬁobile communication system according to
Claim 1, wherein the communication path determining

20 means further comprises: |
interstafion communicatien speed determining
means for determining an interstation communication
speed between each pair of stations, based on
interference levels at respective stations constituting

25 a communication path; and

communication speed determining means for



determ ning a conmuni cati on speed on each communication path fromthe
transmtting station to the receiving station on the basis of the
interstation communi cation speed between each pair of stations determ ned by
the 5 interstation comuni cation speed determ ning nmeans; wherein the
comuni cation path determ ning neans determ nes a conmunication paj I}ULOI?UUEhe
basi s of comruni cati on speeds on respective conmuni cati on paths determ ned by
t he conmuni cati on speed determ ning 10 neans. 3. The nobile comuni cation
system according to, Caiml or Claim2, wherein, where there are a

plurality ofi&dSiim € i HnCPETHEISAFLSPYSREChEN FEtfil reEd™ T mECHubPRty, the
comuni cation path 15 determ ning neans deternines a path with a smallest hop
count bet wedt? the fEPENsER®t i iR 3T BEF bR @nd katel o edéi vERG EREEBRINGS a
communi cation path. 4: The nobile comunication systemaccording to Caiml
or Caim2, S#Eri@h,cmheRe Pherie £l Bhe20nprysARTPIofC EEHAKTERI?DN pat hs
satisfying the required line quality, the conmmunication path determ ning
means det er FiRRES LPArECHi ER A Pl Pbt Atatdfony afAsShesBiLBRIpSHMerishat t he
transmtting station and at the relay station constituting the comunication
25 path, as l&tesrrhatiiat i srmparhcabloTheraeBi He tesmniiincatiesm Sy st em

according to 193 Claim1l or Caim2, wherein, where there are a
wherein the communication path determining means

determines a communication path on the Dbasis of
communication speeds on respective communication paths
cetermined by the communication speed determining
10 means.
3. The mobile communicaticn system according to
Claim 1 or Claim 2, wherein, where there are =z
plurality of communication paths satisfying the
required line guality, the communicaticn path
15 determining means determines a path with a smallest hop
count between the transmitting station and the
receiving station, as a communication path.
4. The mobile communication system according to
Claim 1 or Claim 2, wherein, where there are a
20 plurality of communication paths satisfying the
‘"required line quality, the communication path
determining means determines a path with a small total
of transmission powers at the transmitting station and
at the relay station constituting the communication
25 path, as a communication path.

5. The mobile communication system according to
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plurality of communication paths satisfying the required |ine qxﬁhihﬁ,?ﬁ@§
comuni cation path determ ning nmeans determnes a path with a s | 5
transmi ssion power at the transmitting station, as a conmnunication path. 6.
The nobi |l e comruni cati on system according to one of -Clains 1 to 5, wherein

t he communi cation path determ ning nmeans determ nes a comruni cati on path out
10 of communi cation paths each having a hop count between the transmtting
station and the receiving station of not nore than a predeterm ned

threshold. 7. A transnitting station applied to a nobile communication system
and config %ﬁd ransn1hll5 a packet to.a rec V|ng1§§at|on t hrough a
conmmuni cat i ﬁ%th wi Ph Pifler fredi & Eﬁlﬁﬂ ?Eﬁayag?at?on or

t hrough a co tion path without an _inter a, relay tatlon t he
transnitting Imu%i'?‘gx co‘?‘rgrl ﬁ%ﬁ“%ﬁﬁﬁﬁ%tlé’ﬁ é?ﬁ §E¥EPT ni hBSneans for
determning_a n|c tlon path with a Iargest connunlcatlon speed based on
i nterferencEeﬁB%E FB?pecH“\?g’stlygnal $he oc FAMRIRICATIQN oy Egg i on

constitutin 25 connunlcatlon th to the receiving station, at the
recei vi ng sgﬁgﬁﬁﬂlniﬁﬂ omgaNS 4;%ﬁ¥m§n%§rfﬂmu3@?@ sYLtRondapsh Pgé to a

nDblle comruni cati,on s%gten1and onflgured to receive %
transmission power a transmitting station, as a

communication ﬁath.
| 6. The mobile c¢ommunication system according to
one of Claims-l to 5, wherein the communication path
determining means determines a éommunication path out
10 of communication paths each having a hop count between
the transmitting station and the receiving station of
not more than a predetermined threshold.
7. A transmltting station applied to a
mobile communlcatlon system and conflgured to transmit
15 a packet to a receiving station through a communication
path with an infermediary of at least one relay station
or through a communication path without an intermediary
of a relay station,
the tranémitting station comprising communication
20 path determining means for determining a communication

path with a largest communication speed

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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packet froma transmtting station through a comunication path with an
internediary of at |east one 5 relay station or through a comuni cation path
wi thout 10 an internmediary of a relay station, the receiving stat@dnjﬁ{ 2006
'conpri sing conmuni cation path determ ning nmeans for determning a

comuni cation path with a | argest comruni cati on speed based on interference
| evel s of respective signhals received at a relay station constituting a
comuni cation path between the transmtting station and the receiving
station, and at the receiving station. 15 9 The receiving station according
to Caim8, wherein the conmmunication path determ ning neans conpri ses:

request signal regeiving neans fgr ﬂ&f‘@jﬁﬁjr{% 8tategHesipsi padl thragsmtted
fromthe transmtting 20 station or fromthe relay station; 25 interference

| evel neasurduin &eadsmhAl cHRRSH 598 tef and VInFiRred avsl rédeifi® 4eCeI Vi Ng
station when the request signal fecelving neans receives a request signal;

nterstati g SRORUN! £A6RON $PeOK AL HE DAY SEAASAO! ERESHIRNI Ng an
interstation comunication 195 - 3 JUL 200 speed between thé receiving
station and.{figunication path with an intermediary of at least one
5 relay station 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

10

based on interference levels of respective signals
received 2t . a relay station constituting a
communication path between the transmitting station and
the receiving Sfation, 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 signai 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 regquest
signal; |

25 interstation communication speed determining

means for determining an interstatien communication
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transmtting station or the relay station as a source of the request signal,
based on the interference level neasured by the interference |evel neasuring
means; 5 conmuni cation speed determ ning nmeans for determning a
comuni cati on speed between the transmtting station and the receiving
station, based on the interstation comunication speed determ ned by the
interstation communi cati on speed determ ning neans 10 and, where L?e [gﬂﬁest
signal is one received fromthe relay station, also based on inters al b
comuni cation speed information between each pair of stations constituting
a conmuni cat speepat hbetwretnhe thansmndddaigrirst at | orat bosai dandl aytakati on
included in the request 15 signal; and communi cation path sel ecting neans
for sel ecti ngramsmbdimiingcattiean grat by hased-ale wostunicat izan speedscen
respective comuni cation paths determ ned by the comunication speed
det er m ni ng erBahke 2@gl@stTheldgreck) vbagedt ahi arheacioor«ht figréwcEl aemed,
wherein the comuni cation path determ ni ng neans conprises: request signal
recei vi ng neasssfioedriegetiengnae rifeqeesie sicord raanshindg etedfiom t he
transmtting 25 station or fromthe relay station; interference |evel
measubi ng means f ofoneaslcitgoA96 spdedUl 206 ranidiMerf enence | efelk at the
recei ving station when the
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 reguest signal 1is one received from the
relay station, also based on interstation communication
speed information between each pair of stations
constituting a communication path from the transmitting
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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request signal receiving neans receives a request signal; interstation
communi cation speed determning 5 neans for determning an interstation
comuni cati on speed between each pair of stations constituting a

conmuni cation oath, based on the interference |evel neasured by the
interference | evel neasuring neans and, where the request signal is one
transmtted fromthe 10 relay station, also based on an interferencejljgyvefs
i ncluded in the request signal; comrunication speed determ ning neans for
determ ning a conmuni cati on speed between the  transmtting station and the
recei ving st & 3R GF HHERES bRTS! o © t He®i heeR sVARFoR teoHMMIEET diSspeed
determ ned by the interstation conrunication speed determ ning neans; and
communi cat i off SH&ES tselSdA@N Ty et FHY sePeREF ngt e 8Sa8/funifcatissiisdt h, based
on conmuni cation speeds on 20 respective comuni cation paths determ ned by
the comuni €386 ispeed deternining means. 11. A receiving station
conprising: request signal receiving nmeans for receiving a request signal
transmtted from alfFEASHATEHNY sCRETER L1CES LRy oudP e comAFhiecaindmSat h with
an internediary of at |east one relay station or through a communication path
197 -3 JUL 206BN t hBlt dRTPAFEPABdi af) ofNASKEltay 16rat communication

speed between each palr of stations constituting a
communication path, based on the interference level
measured by the interference level measuring means and,
where the request signal is one transmitted from the
10 relay station, also based on an interference level
included in the regquest signal;
communication speed determining means for
determining a communication speed between the
transmitting station and the receiving station on the
15 basis of the interstation communication speed
determined by the interstation communication speed
determining means; and
communication path selecting means for selecting
a communication path, based on communication speeds on
20 respective communication paths determined by the
communication speed determining means.
11. A receiving station comprising:
request signal receiving means for receiving a
request signal transmitted from a transmitting station
25 through a communication path with an intermediary of at

least cne relay station or through a communication path
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interference | evel measuring neans for neasuring an interference |evel at the
recei ving station when the request signal receiving neans receives a request
5 signal; conmunication propriety determ ning nmeans for determ ni ng whet her
it is possible to performcomunication at a comruni cati on speed included in
the request signal, based on the interference level 10 neasured by the
interference | evel neasuring neans; and request response signal ttﬁgmqghmfng
means for transmtting a request response signal containing infor i on
propriety of comunication determ ned by the comruni cation propriety
determ ni ng neans, through 15 the communication path to the transmtting
station. 20“EEhQPFe%%i%SB%r§?Q%?6H Bonpr FSiLRY FtEthiedt signal recei ving
nmeans for receiving a request signal transmitted fromthe transmtting
station or from a FEISSLSIRFONLEVRLe BT ePFER B dAl | AZR MeRARIT or
measuring an interference |evel at the receiving station when the request

si gnal receidt n BRI RERI YBECA REqEESt TeHSGAING | TRk SeAt VR cBRfuNi cati on
speed determ ning 25 neans_for determning an interstati on comunication
speed bet weeiP U ecei9ing sFacfoliladd MFENEI8 te@F s 2006 request

5 signél;
communication propriety determining means for
determining whether | it is possible to perform
communication at a communication speed included in the
request signal, based on the interference level

10 measured by the interference level measuring means; and

request response signal transmitting means for
transmitting a request response signal <containing
information on propriety of communication determined by
the communication propriety determining means, through

15 the communication path to the transmitting station.

12. A receiving statiocn comprising:

reqguest signal receiving means for receiving a
request: signal transmitted from the <fransmitting
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 redquest
signal; |

intérstation communication speed determining
25 means for determining an interstation communication

speed between the receiving station and the
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transmtting station or the relay station as a source of the request signal,
based on the interference level neasured by the interference |evel neasuring
nmeans; and request response signal transmtting neans for 5 transmitting a
request response signal containing the interstation comunication speed
information determned by the interstation comunication speed dqtegﬂi@hgg
nmeans, to the transmtting station or the relay station as a sourc@

request signal. 10 13. A relay station conprising: request signal receiving
means for receiving a request signal transpmitted froma transmtting station
through a cOmARTEETEH pREATHPEN O4n the eFfedivarStaiielt 2fedstSUHES el ay
station or through a communication path 15 without an internediary of a
relay stati &t Gl eFEReREeSLEREL 2R /d ! nbhAs iNgerdedsmceng e aml
interference |l evel at the host relay station when the request signal

recei vi ng mBEIS YEckiRiest e riceestergsnghaleved Bemsudiest Nesnsriogrikt y
determ ning means for 25 determ ning whether it is possible to perform
communi cati on at &SEYRRini E§EPORSSpetdINAe| uBBANFRIEARNIr dogReBs sighal , based
on the interference level neasured by the interference |evel neasuring
means, and rEGEES fldgpbnae rSIRRATt t FEABANEEI g dfeElnscPpEainiaasmiaing a

request response signal containing 135
interstation communication speed information determined
by the interstation communication speed determining
means, to the transmitting station or the relajwstation
as a source of the request signal.
10 13. A relay station comprising:
reguest signal receiving means for receiving a
request signal transmitted from a transmitting station
through a communication path with an intermediary of at
least one relay station or through a communication path
15 withouf an intermediary of a relay station:
interference level measuring means for measuring
an interference level at the host relay staticn when

the reguest signal receiving means receives a request

signal;
20 communication propriety determining means for
determining whether it is possibl to perform

communication at a communication speed included in the
request signal, ©based on the interference level
measured by the interference level measuring means; and
25 reqguest response signal transmitting means for

transmitting a —request response signal containing
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- 3 JUL 2005 information on propriety of conmunication determ ned by the
communi cation propriety determ ning neans, through the conmmunication path to
the transmitting station. 14. The relay station according to daim13, 5
further conprising: request signal transmtting neans for transmtting a
request signal to the receiving station or to another said rel ay Sﬁ@tNQﬂ
only when the conmmunication propriety determ ning neans deterninés 0 at
it is possible to performthe comruni cation; and request response signal
receiving means for receiving a request response signal to the request
si gnal transymieEtEbion henr BgaRsLesygrdl aommstaatiep defasningdiBy A rel ay
station conprising: request signal receiving neans for receiving a request
signal transthi2tedMMuBArERéonr ATARTLSHY dstarndnion tmeananothepughl ay
station; interference |evel neasuring neans for neasuring 20 an interference
| evel at the&hmstorrirnycstienopabheio2bhehs regguedstt isigyretiatiewmi vi ng neans
receives a request signal; request signal transmtting neans for
transmitting a recdufest dilgnakelegquetetiesporsecsdynal trec€ileiimg h@ans for
receiving a request response signal transmtted froma
5 further comprising:
request signal transmitting means for
transmitting a reguest signal to the receiving station
or to another said relay station only when the
communication propriety determining means determines
10 that it is possible to perform the communicaticen; and
request response signal receiving means for
receiving a request response signal to the request
signal transmitted by the request signal transmitting
means.
15 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 for measuring
20 an interference level at the host relay station when
the reguest signal receiving means receives a regquest
signal;
regquest signal transmitting means for
transmitting a request signal;

25 regquest response signal receiving means for

receiving a reguest response signal transmitted from a
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200 - 3 JUL 2006 receiving station or froma second other relay station, in
response to the request signal transmtted by the request signal
transmtting nmeans; interstation comruni cation speed determning 5 nmeans for
determ ning an interstation comruni cati on speed between the host relay
station and the receiving station or the second other relay statioh |gls 7806
source of the request response signal, based on an interference |evel
i ncluded in the request response 10 signal received by the request response
signal receiving neans; and request response signal transmtting neans for
transn1tt|rmf%?%%ﬁ&ﬁ%tS?@%p@ﬁsérsfgﬁalac@@@aﬂﬁlﬂ}h&ﬁer¢hﬁ%r$%@@h@@,leve
measured by the interference | evel 15 neasurln% means and the interstation
communi cat i gt EPERENEAf drdrathen HeIwe #t nedgby lt herémseistadi &y the
conmuni cati on speed determ ni ng neans, and, where the request response
signal is orie quRset Vi 1a bt £ ARSEREEATY @Eh@ﬁrrelay station, also containing
interstation 20 comuni cation speed information included in the request
response signal, tiotdwstatahenitté¢omyustatdbhonr t$eccdt hetetetmininiati on as a
source of the request signal. 16. A relay station conprising: request signal
receivi ng neegend orforecaiediarnnind raguadtt ot et Lon ansrinttredodtoom t he
transmtting station or fromanother relay station;
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 'Jon an
interference level included in the request response
10 signal received by the request response signal
receiving means; and
request response signal transmitting means for
transmitting a request response signal containing the
interference level measured by the interference level
15 measuring means and the interstation communication
speed information determined by the interstation
communication speed determining means, and, where the
request respconse signal is one ‘received from the second
other relay statiocn, also containing interstation
20 communication speed information included in the reguest
response signal, to the transmitting station or the
other relay station as a source of the request signal.
16. A relay station comprising:
request signal receiving means for receiving a

25 request signal transmitted from the transmitting

station or from another relay station;
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201 - 3 JUL 2006 5 interference | evel measuring neans for neasuring an
interference | evel at the host relay station when the request signal
recei ving means receives a request signal; interstation comunication speed
determining neans for determning an interstation comuni cation speed
between the host relay station and the transmtting station or jﬁﬁqoé@ﬁr
relay station as a source of the request signal, based on the int%e [e ce
10 level neasured by the interference | evel neasuring neans; request signal
transm tting neans, for transnitting a request signal; request response
si gnal receiving rEdisr foFenas Leveivinfp B FtlieBEanesponsensagnatng
transmtted froma receiving station or froma second other relay station,
in response 3® fh&crdguescesi kpedlt BansHiet @Sty Tébayr edadsitorsi ghah
transmitting neans; and request response signal transmtting neans for 20
transmtting-keregaesetr ssigosle sPgRaViBOntEaihgreneivient er stagioat
comuni cation speed information determned by the interstation communication
speed determ¥dmal; neans, and interstation comunication speed infornmation
included in the request response signal received by the 25 request response
signa$ receiving ngdie;statidre 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 a
source of the request signal, based on the interference
10 level measured by the interference 1level measuring
means;
request signal transmitting means for
transmitting a request signal;
request response signal receiving means for
15 receiving a request response signal transmitted from a
receiving station or from a second other relay station,
in response to the request signal transmitted by the
request signal transmitting means; and -
request response signal transmitting means for
20 transmitting a reguest response signal containing the
interstation communication speed information determined
by the interstation communication speed determining
means, and interstation communication speed information
included in the request response signal received by the

25 regquest response signal receiving means, to the

transmitting station or the other relay station as a




transmtting station or the other relay station as a 202. C 3 JUL 2Q06 source
of the request signal. 17. A relay station conprising: request sBQh@ML 2006
receiving nmeans for receiving a request signal transmtted fromthe
transmtting 5 station or fromanother relay station; 10 interference |evel
measuring nmeans for neasuring an interference |level at the host relay
station when the request signal receiving neans receives a request signal;

i nterstation conmuni cation speed determ ning neans for determning an

i nterstation conmuni cation speed between the host relay station and the

transmtti i t r station as a source of the request
%d%c?]étcgf‘ 4 nggéEE s%@ﬁ?Y.

signal, base e Inter ence evel neasured by the interference |evel

measuri ng neans;rﬁndAr%%T%? §ﬂéﬂ¥gnté ié%ﬁ g nmeans for transmitting a
request signal containing tHe™ Tnterstati-on confruni cati on speed i nfornation

and.  where the t sttt GIaR s BRECT Leng, dhEh s DAt F SR I 8 s ot o,
al so containi ge § Nt &AL ONe CONTNDE L' Ok 2E e hal OrBL] gf LGl yded
5 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;

10 interstation communication speed determining
means for determining an interstation communication
speed Detween ﬁhe host relay station and the
'transmitting station or the other relay station as a
source of the reguest signal, based on the interference

15 level measured by the interference level measuring
means; and

‘request ‘? signal transmitting means for
transmitting i'a requeSt sigﬁal containing the
interstation communication speed information determined

20 by the interstation communication speed determining
means, and, where the request signal is one received
from the other relay station, also containing
interstation communication speedainformation ihcluded
in the request signal.

25 18. A communication path determining

method applied to a mobile communication system
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rin'the request signal. 18. A conmunication path determ ning nethod applied
to a nobile conmunication system 203 Q 3 JUL 2006 conprising a tr ting

)t
_station, at |east one relay station, and a receiving station andegggb[eQme
‘determne a comuni cation path between the transmtting station and the

receiving station, 5 the comunication path determ ning nethod conprising a

communi cation path determ ning step of determ ning a, conmunication path with

a largest comunication speed based on interference levels 10 of respective

signals received at a relay station constituting a communi cation path between

the transmtting station and the receiving station, and at the receiving

station. 1FOWRTIGHAMI BatitaRFkiHEiNg of RRRIAR, 18 pr kRS 9Pl i%2L3Y a nobi | e

conmuni cation system conprising a transmtting station, at |east one relay

station, arbat¥deei vRRg s@at itGreigmdet ebativRg andcomddmtest i kP path with

an internediary of at |least one relay station or a_communication path

wi t hout an defpRiming nddearupf catienapashabiedweerh&hepinansmtibingat h

determ ning program |letting a conmputer execute a comrunication path

det er ni ni ngsA B awdt bhei Aesgigisgnatakdanion path

5 the communication path  determining method

comprising a communication path determining step of
determining a c¢communication path with a largest

communication speed

based on interference levels
10 of respective signals received at a relay station
constituting a communication path  between the
transmitting §tation and the receiving stétion. and at
the receiving statioh. ‘
19, -_ — A comunicaé:ion path determining
15 program appligd' té a mobile Zcommnnication system
comprising a tiansmitting station, at least one relay
station, and a receiving station, for determining a
communication path with an intermediary of at least one
relay station §£ ,a communication path without an
20 intermediary of a relay stétion,
the ‘coﬁﬁunication path Edetermining program
letting a computer execute a communication path
determining step of determining a communication path
with =2 largestl communication speed
25 ) | o based on

interference levels of respective signals received at a
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with a | argest conmuni cation speed 2S based on interference |evels of
respective signals received at a 204 0 3 JUL 2006 relay station c titutin
a communi cation path between the transnitting station and the regﬂ leﬁqg 2008
station, and at the receiving station. 20. The nobile comruni cation system
according to 5 Claim1, wherein the receiving station and relay station
conpri se: request signal receiving neans for receiving a request signal
transmtted fromthe transmtting station through a comrunication path with
an 10 internediary of at least one relay station or through a conmunication
path w t hout _an interediar statiqn; .i,nterference |evel

of arela
 neasuring eI 1R R UFR ﬁtlﬁﬂt?ﬂge%f EPERUB AP, PN BRIHe R at i on when
| the is requyest signal receivjing, neans .receives g request . signal;_ and
- 2Nt b St

‘ communi cat i'61® Prioftiet HHeg ef A ABEAnSPFoFeCRTIN Hidhera a
j receiving-station target,é value and a relay-station target value for control
~ of 20 transth o F oY ingaepahéeRtly set at the receiving station and at
j the relay station; wherein the comunication propriety deterpmning neans of
the receiving st#&%-on T aiokhbs GRBERHBLCAELPR system according to
| 5 Claim 1, wherein the receiving station and relay
station compris;;e:
request signal receiving means for receiving a
request signal transmitted from the transmitting
i station through a c¢ommunication path with an
| 10 intermediary of at least one relay station or through a
communication path without an intermediary of a relay
station;
interference level measuring means for measvring
an interference level at the host station when the
15 request signél récéiving means receives a reguest
signal; and
communication propriety détermining means for
memorizing either cf a receiving?—-station target wvalue
and a relay—étation target value for control of
20 transmission power independently set at the receiving
station and at fhe relay station;t
wherein the c¢ommunication bropriety determining
means of the receiving station determines whether it is
possible to pérform communication requested by the

25 request signal, based on the interference level

measured by the interference level measuring means and
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possi ble to perform comuni cation requested by the 25 request signal, based
on the interference |level neasured by the interference |evel neasuring neans
and 205 - 3 JUL 2006 based on the receiving-station target value, and the
comuni cation propriety determ ning neans of the relay station determ nes
whether it is possible to perform conmunication requested by the L@ﬂﬁﬁ§muﬁ
signal, based on 5 the interference |l evel and the relay-station targe
val ue; and wherein the comuni cation path determ ning neans determ nes a
comuni cation path on the basis of proprieties of the comunications
det er mi ned by2ERE 197 r e8fectF TR CONATAFCALPBN TR EPPT et L6t er #0Ri ¢ Sneans.
21. The nobile communication systemaccording to Caim2, wherein the
i nt er st at | onCEBMRIHCAALOSN RIS © et EPAFATAG L REamse afeP § z65Sarelay
receiving-station target value and a relay-station target value for control
of 15 transnPFsdféRTpotRteIRependéRineset tatis hecesdsilei ne Seaticdm and at
the relay station and determ nes the interstation comunication speed, based
on the - theCPBEPBECEFE O5t FTDBIFS L9htler fidreneedtestl signadnsbpeadi /§ t he
conmmuni cation path, the receiving- 20 station target value, and the
rel ay>st ati oRlBar §eterfaragce22lehe tathsiig i A§ levarsiten i@dcofadiragtio A ai m
value; and
wherein the communication path determining means
determines & communicaticn path on the b;sis of
proprieties of the communications determined by the
10 respective communication propriety determining means.
21. The mobile communicaticn 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 cf
15 transmission power independently set at the receiving
station and at the relay station and determines the
interstation communicaticn speed, based on the
interference levels at the respective stations
constituting the communication path, the receiving-
20 station target wvalue, and the relay-station target
value.
22. The transmitting station according to Claim
7, wherein the communication path determining means
memorizes a receiving-staticn target value and a relay-

25 station target value for control of trensmissicn power

independently set at the receiving station and at the
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7, wherein the comunication path determ ning nmeans nenorizes a

recei ving-station target value and a relay 25 station target value for
control of transm ssion power independently set at the receiving station and
at the Z06 - 3 JUL 2006 relay station, and determ nes the conmuni catjon path
with the | argest communi cation speed or the comunication path safi%ﬂ@ﬁ b
the required line quality, based on the interference levels of the 5
respective signals received at the relay station constituting the

comuni cation path and at_the eceiving statjon, the receiyvjng-station
Larget val ue”S4Ad the"FLPay- S | 67 FARGEESvarte, SSIMFHeq b LR

station according to,d ai 10 7, wherein the conmunicati,on path determ ning
means ,conprwégg: rgﬁﬁbst THFAT t r SRR HRRns FBFedtraﬁ§hitF§ﬁb a
request signal; request respon signal receiving nmeans for 15 receiving a
request resp8ﬁ§@u§F§ﬁ§P°Fo tHé%Eeq SELSSYERA trhsmidRBH 1A t he Féquest

si gnal transnithhng ans; interstation co ni cati on szeed det er m ni ng
means for defBRhining BFSiSH er¥t atlittn cohritint eEE7oR 26°¥Be8d Rét wédf t he
transgitting station and the- receivingvstation or the relay station as a

sourc@ of tRESPEGHEYE r eSPBHEES si GRAFLIVBEsedton HIF i nfetfEr esdgtion

constituting the communication path and at the
receiving station, the receiving-station target wvalue,

and the relay-station target wvalue.

{ 23. The transmitting station according toc Claim

10 7, wherein the communication path determining means
comprises:
request signal transmitting . means for

transmitting a request signal;
request response signal receiving means for
15 .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
20 speed between the transmitting station and the
receiving station or the relay station as a source of
the request response signal, based on an interference
level at the receiving station or the relay station as

a source of the request response signal included in the

25 request response signal;

communication speed determining means for
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| evel at the receiving station or the relay station as a source of the
request response signal included in the 25 request response signal;

comuni cati on speed determ ning neans for 207 determ ning a conmuni cation
speed on the comrunication oath fromthe transmtting station to the
receiving station, based on the interstation comunication, speed
deternined by the interstation comunication speed 5 determn ning neans Jéind]0
where the request response signal is one transmtted fromthe relay station,
al so based i nterstation comuni cation speed informati on between each pair
of stations %ﬁﬁW%Qh?%gaaC@Hﬂ%ﬂﬁ?ﬁﬂ%%ﬂ\%%.% f PBm T T3t TOR to the
10 receiving station, ipcluded in the request response . signal,;. and

communi cat i 61t Pat FTES ebbfng-rdaii Fot "8elFA@G IR &%ohfifini catF o path on the
basi s of conmunication speeds qn respective, conmuni cation paths determ ned
by 15 the cofurfitat?®dRceped e%%f%?ﬁbaﬁéaﬂsFQWWEQ%Q?W%ﬂPi?ﬁ%ﬁ tation
conmuni cati on speed eterm nj ng neans nenprizes a receiving-station target
val ue and a QQ%%W%Q i ONY t argBt VAFGESEEE10ENt COMBILCat iy ni Y2EBR power

i ndependently set at, the receiving 20 station and at the relay station, and
det erti nes t +e?“ﬁt@rr%ﬁeﬂ‘%ﬁﬁn%onﬂgﬂicat"h&ﬁespéél@, HEBETIn aFSEMEF f er ence

| evel at the receiving station or, the relay station as a source of the
request res is “one transmitted from the relay station, also

based on interstation communication speed information
between each pair of stations constitﬁ%ing a
communication path from the relay station to the
10 receiving station, included in the request response
signal; and
communication path selecting means for selecting
a communication path on the basis of communicaticn
speeds on respective communication paths determined by
15 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 contrcl of
transmission power independently set at the receiving
20 station and at the relay station, and determines the
interstation communication speed, based on an
interference level at the receiving station or the
relay station as a source of the request response
signal, the receiving-station target value, and the
25 relay-station target value.

24, The receiving station according to Claim 11,
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signal, the receiving-station target value, and the 25 relay-station target
val ue. 24. The receiving. station according to Claim1l, 208 3 JUL 20D6
wherein the comuni cation propriety determ ning neans nenorizes a
receiving-station target value for control of transm ssion power set

i ndependently of the relay station, and determ nes whether it is pr?ibaﬁ to
performthe comruni cation at the comruni cati on speed included in the we @st
signal, based on'the interference |level and the receiving-station target
value. 25. The relay station according to Caim13, 10 wherein the
comuni cat i GSHEY | BEY FRTEIHR HF gl R amE GRS Yz e S ACFBLRY ISt RIS t ar get

val ue for control, of transm ssion power set independently of the receiving
station for "B&FOrafishg® pABREL VEPINSHESSIVN, C R HeValHEndL el Herol t i s
possible to performthe 15 communication at the communi cation speed incl uded
in the requést ETgRamispased R e he Sieft etrereaREcnEVEl Bhdtheherekray-station
target value. 26. The relay station according to Claimi5, wherein the

i nterstati o &AM ca%n defe@ing datfeiar ngl hreabs meorizes ato
relay-station target value for control of transm ssion power set

i ndependent [Bgrdforthetheces iGN 5¢atioh faor Hoef oreftRgnipatken tIRERM ssion,

and determ nes the interstation
included in the request signal, based on the

interference level and the receiving-station target

value. N
/ 25. The relay station according to Claim 13,
10 wherein the communication propriety determining means
memorizes a relay-station target wvalue for control of
transmission power set independently of the receiving
station for performing packet transmission, and
determines whether it 1s possible to perform the
15 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
20 determining means memorizes a relay-station target
value for control of transmission power set
independently of the receiving station for performing
packet transmission, and determines the interstation
communication speed, based on the interference level

25 and the relay-station target value.

27. The communication path determining method
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comuni cati on speed, based on the interference |evel 25 and the
rel ay-station target value. 27. The communi cation path determ ni ng nmethod 209
- 3 JUL 2006 according to Caim 18, wherein the comrunication path
determning step is to determ ne the comruni cation path wth the |argest
communi cation speed or the conmmunication path satisfying the required line 5
quality, based on the interference levels of the respective signaldsiUielfés ved
at the relay station and at t he receiving station and based on a
receiving-station targ ue a?g a rela g ion target value for. control

g SBERRIR

of transm ssToOrCHove? i ﬁbe fn f0 9% SR Stat PeRMand at

the relay statjon.,K 210
y g’termln%hg step 1s to determine the communication path

with the largest communication speed or the
communication path satisfying the required 1line
5 quality, based on the interference levels of the
respective signals received at the relay station and at
the receiving station, and based on a receiving-station
target value and a relay-station target value for
control of transmission power independently set at the

10 receiving station and at the relay station.
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